UNITED STATES
NUCLEAR REGULATORY COMMISSION
WASHINGTON, D. C. 20555

Qctober 20, 1992

Thomas S. Moore, Esg. James H. Carpenter

Administrative Judge Administrative Judge

Atomic Safety and Licensing Board Atonmic Safety and Licensing

U.S. Nuclear Regulatory Commission Board

Washington, D.C. 20555 U.S. Nuclear Regulatory
Commission

Frederick J. Shon Washington, D.C. 20555

Administrative Judge

Atomic Safety and Licensing Board
U.S. Nuclear Regulatory Commission
Washington, D.C. 20555

In the Matter of
SAFETY LIGHT CORPORATION, et al.
(Bloomsburg Site Decommissioning and License Renewal Denials)
Docket Nos. 30-05980-ML/ML-2, 30-05982-ML/ML-2

Dear Administrative Judges:

Pursuant to the request of Mr. Robert Pierce of your office,
enclosed are two documents referred to in License Condition 14 of
U. S. Radium Corporation’s License Amendment No. 40, which were
inadvertently omitted as part of Exhibit 2 to the NRC Staff’s
"Motion for Summary Disposition as to NRC Jurisdiction Over USR
Industries, Inc., USR Lighting, Inc., USR Chemical Products, Inc.,
USR Metals, Inc., and U.S. Natural Resources, Inc." (June 30,
1992). The enclosed documents are as follows:

1. Letter from O. L. Olson (U. S. Radium Corp.) to Robert
Dube (AEC), dated July 23, 1969; and

2. License renewal application submitted by U. S. Radium
Corp., dated April 25, 1969, with attachments thereto.

I regret any inconvenience the omission of these materials may have
caused you.

Sincerely,

,<:quchU _C fLees
Sherwin E. Turk
Senior Supervisory

Trial Attorney

cc: Service List
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4150 OLD BERWICK ROAD / BLOOMSBURG, PA. 17815 / (T17) 784-3510

July 23, 1969

-

United States Atomic Energy Commission
Division of Materials Licensing
Isctopes Rranch '
wWashington, Ds C. 20545

Attn: M¥r. Robert Dube
Gentlemen:

Enclosed are six (6) copies of an aéddition to the Fealth
Physics program submitted with license renewal applications
for licenses 37=00030-07, 37-00030-02 and an application
for & new license,

These are additions, nct replacements, which we should

aporeciate your inserting into the material sent to you
as indicsted above,

Thank you,
Sincerely yours,
UMITZD STATES RADIUM CCORPORATIOR

A Lo

Oe L. Olson
Director
Nuclear Division

OLO o
jm . ~.

Encse
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Entry ~aqu? =ments for Nuclear Divi..¢ ' buildings.
Or;eni ,ioh. | !

Nuclear Divicsicn employees.

All Fuclear Division employees must receive a yearly
orientation triefing by Health Physics concerning entry
and emergencvy exit procedures, and the ﬁeaning of the
verious signs and symbols in use by the ﬁivision..

ﬁ.S. Redium e=ployees other then Fuclear Di#ision
employees.

Any non-Fuclear Division erxployee of U. S. Radium

must have received an orientation lecture similesr to

thet in 4.1.2 within six montks prior to the time of

entry unless specizl authcrizetion is granted by the
Redlation Prctecticn O0fficer.

Visitors'other then U, S, fadiu= emplcyees.

Visitors not emplcyed ty U, S. Racdium will be admitted

to Tuclear Divisicr bufldings cnly with specieal
authorizatior by E=zalth Physics, and . l) must be acccmpanied
by U. S. Radium personnsl whko kave resceived an orientaticn
briefﬁng within the las?t six moz=the, or 2) themselves mnust
receive an orientatlion briefins from Health Paysics oricr
te entrye.

Orientztlion rscords.

A rcccrd will be kept of those tecple who have received

an orlentation briefing by EFealth Physics,



Sizn-in procedure,

£11 U, S. Radium employees other than Nuclear Divisien
eoployees, and all visitors who are not enployed by

T. S. Radium, pust sign the Entry Record sheet posted
at the entrance of the building used by the visitor

in guestion.
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fora AC-313 " LRTID STATES ATOMKC DERGY COMMEBSION - _ -~ = - 1) .o--7e o

Wt APPLICATION FOR BYPRODUCT MATERIAL LICBISE 7. ] . S i i e

lﬁm.-c-*!-lml‘llﬂth.l“m-.wﬂh“dol—-"“oﬂn_ﬂh
pn‘u-’damuld-ﬂhwm-ﬂmbh-lwU-,hlun‘dhubmpw&lub-nbd
speciic.  Use npplomentsl shesh where ascemery. Som 16 ot bs cempiond aa off appbentions. - Ball e wpis T U5 Atomic Snorgy Conr
mwmon, Wahogon, D.C, 20545, ARvation agtopes Tronch, Divisien of Masteriehi Uinaning. “Wdﬁ“ﬁ“ﬂ

Er-an

Y e, MAME AND STRETT ADORESS OF APRLICANT (imwrver, frm_ dspsw! | STREFT ADOMESSIES) AT WASCE STPROOUCT MATENAL WAL B USED -
poum, ok  brhabs 2P Cash ) @fows bun ' o} tndab 3P Qub.) -

United States Radium Corp.
4150 01¢ Berwick R4, :
Blocmsburg, Pennsylvania 17815

2 DEPARTMENT 10 USE SYPRODUCT MATERIAL . 3. PREVEOLS UCENSE MUMBENS), ﬂhi,w—bwc‘n
Sconm, ploos adcste ond gree sumber )

Fuclear Division 370003002 (renewal)

s MNDIVIDUAL USERS| [Nome eng htie of mswiguolis) ohe i vae o dwactly (S BRADIATION PROTECTHION OFHCIR (Neme of porsen dosgretnd o rashaohen prus-
aper e vie o brprocct mesere!  Grn Resuay end sapeeme o Nosu § o cen offcr d sther e wbrdsl aer AP\ eavan of bs Yuinag ot 0

DIB.Cowar  Mgr., Gas filling dept,| ~~==""='="
G.E.%idger Vgr, Isolite assembly dept. J. D. NoOrav

I.X.Allam dNgr., Polil preparation gept.

6 io, SYMRODUCT maATERIAL  (Flomenn l b) DRMICAL AND, OB PHYSICAL FORM ANT MAXIMUM WUMBER OF MALICURIES OF EACH OHEMICAL AND/OR PYI

ont moss aumor of oech ) ICAL FORM THAT TOU WILL POSSESS AT ANT ONE Tt {N sovind sonrceis] she sioh aass of merwdechon, e
ot b of 19te1 NG M B GChedly POr s |

Ary byoreduet nate}ul 100 williocuries sach excepts
with Atomic Funbers Any Cardbon 1 0.5 eurie
between 3 and 83, . Cobalt 2 50 ouries
incluaive, ‘ Nickel curies
i Krypton BS 1500 ouries
' Strontiue gg 100 curies
Rutheniwunl 1 curie
Cesiuw ) 250 curies
Corsum S ouries

Prozethiumlli7 100 ourles
Thallium 20}, 25 ocuries

Rydrogen 3 Any 40,000 ouries
Polonium 210 Any A 1{ curies
Actinium 277 curie

Reptinfum €97 i - JSolgirte

7 OESCAIBE PURPOSE FOU WHICK SYPRODUCT MATERIAL Wi BE USED. (W bypreduc metrn! & for “Tumen vis. " suppliaes A (Form AIC-3130] Bt be -
st o lav of ha dvm M byoraduct materiol i in e form of ¢ sesled e, chads Sy asle ol sode! aumber of Be shraze condeins ond/o dovico o
whah he source ¥ be siorot and/or weds) - R
8) Decontamination, olean-up and disposal of areas previously used
for research, development and prooessing under this license, -

d). Distribution to authoriged recipients of m_lt;z-hl of value
that are not radicactive sorap,

- VN

- -

|

{Continved sn severss side)
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TTRAINING AND EXPERIENCE OF EACH INDIVIDUAL NAMED IN MEm 4

8. TYRt OF TRARENG
o WHER RAMED

o Mocipln od practcns of ndtion

b Nsdioscvrty memwrement wondardize-
son ond monitenng techaiques ond m-

v Umenh -
S mhwn-undobﬁnmh.e?h : . - - e Yo o

e ond Mo wrosment o redipacheity
d Sological eflecn of radionen : . Yo M Vs
® EXPERENCE WTTh SBADIATION  (Acho! vse of rodronolopss & eGuvolent axperence ) .
[-Ze){= 43 ‘, MAX MUM AMOUNT WHER! £IPERENCE WAS CANED OURANON OF EXPERIENMCE - TV OF UsE

Ses Itex 8 atitachment,
10 RADIATION DETECTION INSTRUMENTS  (Use supplemento! shoets if necessory )
TYPE OF INSTRUMENTS NUMBER BADIATION SEMSITIVITY RANGE | WDOW ROCXHESS use
tincivde mose onc mose’ number of eoch) AVAILABLE DETECTED (ow /i) {mg /e’ Meniterng. swvepmg, mewwring)

See Jtem 10 attazment.

S O

11 mETHOO, FREQUENCY, AND STANDARDS USED IN CAUBIATING INSTRUMENTS LISTED ABOVE

See Jtem 1]l attachment

12, $AM BADGES, DOSIMETERS, AND S1IO-ASSAY PROCEDURES USED. (For fim bodges, ipec.fy methud of calibrahag end pracamey. o aeme of upplier.)

See letter USRC to Mr. R. E. Brinkpan 5-20-65 (with attachment).

INFORMATION TO BE SUBMITTED ON ADDITIONAL SHETS IN DUMICATE

13 FACHMIES AND EQUIPMENT  Describe laboratory fuciliies snd rmmate honding squ omon!, sirege contsinen, thividng. fuas beods, sk.  Eaplonstery shouh |
of pciloy u otected  (Cocie owewr) Yoo Ne :

14 RADIATION PROTECTION PROGRAM. Describe the rodistian prolochen propram schodng cu#mu. ' &Sﬁ unnl Imb sowem, submdl logk

Witing procedures whers epplicable, neme, weining, ond experencs of porsen B pacierm foek ik, ond Brengenem los perisrming initis! redishen survey, ser-
g, mentensnce ond repert of the sevrce.
See stta

15. WASTE DISPOSAL ¥ o commercis! waste dinposs! service is smployed, specily nome of compeny. Oherwite, nbad drivided descriptien of msthats which wll
e vsed for diporng of radicochve weiter and sstimetes of the type end emount of ectivity invelved. .

CERTHICATE N mus com Y

16. THE APPLICANT AND ANY OFFICIAL EXECUNING THIS CERTIMHCATE ON SEMALF OF THE APRLICANT NAMED ¢ (TEas 1, CERTIFY THAT THts APPUCATION B
PREPARED IN CONFORMITY WITH IMLE 10, CODE OF FEDERAL REGULA . PART 30, AND THAT ALL INFORMATION CONTAINED HEREIN, INCLUDING ANY
SUPPLEMENTS ATTACHED RERETD, 1S TRVE A}OD comcnv T, OUR KNOWLEDGE AND B,

0. Lo Olson .

Titte of '

. . .,‘

WARNING. =13 U. & C, Soction 1001, Act of Juns 28, 1948; pﬁd 74%; moke Iouhwdmbuhcmlduﬂdond. N
represectafion to eny deportment ot ogency of the United $iN60-ds te ‘sny motter withia i jurandictien.

€ 0.8 COVTAIEST FRINTISG GITICE 1004 0200 | - . - e

- - M N
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Hors a2cirszzs: L
Age: 27
Pamily status: Merried with three children.

nceln laror, Blocmsturg, Pa. 27815

-

II Fducation

Date(irciveive) ) De;rse/Field Scheol Gradusted

‘959 to &~%2 Be3. in Chemistry - U. of Scranton 1963

I1I Tork Ixoeriencs
Dzte (inclusive) Company end Job Title - resoonsibilitis;
Incszticn
10-2-%47 to przssnt T. S, Fadium Corp, Fealth Phrsicist, Initielly
Eloomsiurz, Pz, respensible for instellatlor
) . end cperaticn of siack end
rocm 2ir tritlius goniters,
liquid scintillziion sceuntel
alonhz end gamne sp2ciromstsl
Prasantily respensible Son
Sminicirztion of everall
Eealinr Prysics proiras.
7-5-43 4c $-20-27 Azzlied Sclercs Producticn suzerviscr,
Lzos,, Responsidls fcr 21l product
Stzte College,Pa, £ Carben-1l lebaled
- biochz:icals, Fasponsidle
for £l connsctad quszlily
control &nd hsalth pirysics
sarvicess
6-10-23 to £-30-£3 Uzruien Pharmacal Analytisal Chexist,
- ' Co., Yorwicnh, N.¥,. Responsibilities inclundel
‘ routine &né non-routinsz
" ehsx=ical ansiysis of rav
materials and finiched
) phaernieceuticzls, Scze
metnsis davelopment,
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I1I oy ITvmericence
Dete(inclusive) Company arnd Job Title - responsibilities
) Tocetion ~
Sum—ers of 1651 Dent, of Lab. technicisn.
L - 3 < . N
195¢., Frermesslozz, Carried out viological
Yale School o pathiwey studies using Tritive
A:Bdi hgt:} *
s

’ labeled substratese
n, Conn, : -



I. Personzl . .
Home Adfrses: 14\ ilemthe Ave., Centerville, Ohio L5459
Age: L9 Eirth Pete: July 8, 1920 - '
. ; Birth Place: Volin, Se. Dek.
Height: 35'77 velght: 163 1bs, .
Pamily stetis: Married
Deperdents: Wife end three children,
Ii. Educstion - .
. /= . Year
Dete(inclusive  Degrec/Ileld Greduated
9/1950-5/1531 - Biochsmistry  So.Dzk.Steie Collegze -
M I - - - -
1/164:7-5/1350 2.4, Shemistoy T. of S5, DX, 1950
Vitnter morins- - Business Chiliizoths Zus. -
1935, L0, 12 Ac=inisirzilicn Jeoiliege, 0.
courses
III., Giorx TmpErizrcs
Dateliveiuzive) Teoczticn Job Title
6 LZp 27 A8 = 8. Redivu— Jrn TVt Pr—cdn?
=1=f - 10—/‘1’-\) Ve e Redivm vTIDe [<£-2-Sipvise} I’.--s-c-St
Yajer Zmaszzonsitllities
1. Reo-gznizs Tezlih Thysies prograx gt 2l:zorsturg plant
to conform to A.3.C. license regulrements,
2. Reorzanize Tealth Fhysics prograx et 3lzomsdurg plant
to recuce program Cost, ]
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Work Zro:rizncs (continued) - Meonsento Rese ¢ch Corporation =

1. Reccamend desizsn ¢f end calibration system for new film
bzsss dosima tz at llzund Labprators.

2. t'roie @& menual of Hselt h Physics perfcrmance
specificaticne for feclilities and equipment used to
process raiiozctlive rnue*ia1s.

3. Dirssted trs devalozment end instellation of a cdats
precessinz syster feor producing and meintaining
perszonnel redizticn expcsurs reconrds,

ser, He2lth Physics In develooin5 heslth
e2ts fer ¢isca’ ysers 1949 and 1070.

- §, CGave two lectures to 2 treining course for Healtn
Physies certificatior examination. Course sponscred
by the Cincirnetl Radietion Scciety,

Lecture 1 - Xezlih Prrysles In Fuel Slexent
Processirg plents  3-4-58
Lecturs 2 - Z221<ih P=hysics in FTadliochznicel
) leboreiories L-16-£2, .
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Viery Zrnerizncs (cortiinued) « General Zlectric Co. =

Yord Atemic Products  Englineer

er.
seerch and Development
t Sexi Vierks Ozar,

1, iork wiitnh 2 tezm of enginecers to cperzie a Pilo» Chericel
Separaiions rlaxnt,

7/1951 - 8/1¢53 Henferd Atomic Procucts  Engineer
Cpoere
Techricel Ssrvicss Zgulipmens
Development {psrailion

* % - - R 4 = o
Des?zon lateratery ssulzment for e
; . . 23 .
-~ Py " = -2 - ea - == e
latcrasorizs, Prizmeriiy zadzse to
.e® - s - » - >
provics mzry plecss ol unicus e relio-
i P
anl-e :".E.;i'-l...’.Sg
L1 - . . e ~ - -— F)
ori Someplzrce orler te CGenerel Zlecinis

9/1950 - 7/1%31 Soe Dei, Stzte Cellsege Chezist
Ziperiment Staticen,
Chemistry Dacie
Brookirzs, So, Del,

Vierk expsrience: Provide routine chexicel aralysis to other
esar:: nts 2t ths collegs, Develop analy:
pethods rsjulred for spesific studies,

" ' - ~ e VNoem = - 3 2 .ov - & »
Wols suwpirlience: Anzlyzs znd resalfr nsv zun turrels for
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LARBORATORKY SAFZT{ AND OPZRATING RULES

(These rules are supplemental to Plant Rules)

It is the responsibility of each individual who has eny contact
with radiocactive materials or radiation to abide by these rules
vhich are written primarily for minimizing any personal exposure.

The following references shall be used as guides:

Netionel Bureau of Standard Handbdooks:

27 - Safe Hendling of Luminous Compounds

42 - Safe Handling of Radioisotopes

48 - Control and Removal of Contamination
in Laboratories

Sl - Protection agsinst Radiation from Redium 23,
. Cobalt 60, Cesium 137.

59 - Pzrmissibls Dose from Sxternal Sources of
Ionizing Radiations,

63 - Protection azainsi Icutron Radiation up to 30
million volts,

69 - Maximun Permissible Body Burdens and Ilaximun
Permissidble Concentraiions of Radio-nuclides
in Air and in water for Occupational Exposure,

8o - ¥anual for Radiocactivity Procedures,

Chepter L, Article 33, Pennsylvenia Regulation
for Radiation Proteciion,

Title 10, Code of Federal Regulaticns, Parts
10’ 20, 30, 71.

Pitle }}6, Code of Federal Regulations, Parts
71-79, 197.

Atomic Energy Commission Licenses:

37-30-2" Gl-112 GL-165
37-30- GL-117 GL-237
37-30-6 GL-122 G-253
37-30-7 GL~1 T

X8 30-7-168  CL-12

(::j}ii;?fﬁz:;%éézotl P l*\.ﬁff
1

8‘ Lo Qlscon - : . W. Z. Unstesad
Radlolorical Safety Officer fanager
v J

Blocmsburg Divisic
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I. Visitors

A. A1l visitors must register at the reception desk in the lobby
before entering and upon leaving the Lab. : _

Be Visitors will be furnished appropriate personal dosimeters.
C. Visitors must wear protective apparel. |
De Visitors must be escorted by the hosting lab, personnel who

will insure that visitors comply with the rules applicable
to them, ‘

L3068
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Entrance and Exit

A.

B.
Ce

A1l entries into.the Lab will be made through the door located
to the east of the conference room.

Al exits will be made in reverse pattern to the abtove.

A1l other doors are for emergency exit or special purposes
and will not be used for short-cut traffic.
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Personnel ExXposure

A.

3.

The average maximum permissible dose for the whole body must not
exceed 150 mrem/week of the following exposures which are additive.

1. Milliroentgens of X or gamma radiations,

2. Millireps of beta and/or gamma radiations,

3. Millirems of neutron radiation.

Lo Millirems of internal beta radiation as produced by tritiume

Where dose reserves have greatly diminished through accumlative
occupationsl exposure so as to conflict with the tasic equation;
Dose = 5 (N=18) rems/year (where M equals the individual's age

in years at his last birthday), the average maxirum pcrmissible
whole body dose must vary according to individuel history and may
be considerably less than 100 week, Individuals so effected
will be adévised and must take special precautions to further
minimize their exposures.

Tre averzge meximum permissible dose for hands-forearms and feet=
anidles mus: not exceed 1LOO mrem/weck of additive and combined
exposures from X, gamna, bete and neutron radiations,

The averzse meximum permissible dose from internal expcsure
tritium must not exceed 90 mrem/ueek,

Internzl deses resultinz from exposures to isotopes otiher than
tritiyn zre based on maximum zllowzble body turdens and zare
determined by biosssay, Tolerances are go=-no go, &nd exceeding
2 tolerznce requires work restriction until the body burden
value rezppears in the go rangee
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Protective Apparel

A.

Clothing
1. A1l perscnnel handling solid or liquid forms of radicactive

2.

3.

ho

Se
e

material must chenge to coveralls.

A1) personnel handling mixed forms of radicactive material,
gaseous, solid or liquid, must change to coveralls,

Personnel handling only gaseous forms of radioactive material
mey wear Lab coats provided that they are not required to
enter areas where solids or liguids are processeds

Tisitors, and non-operating personnel not otherwise
specified, may wear lab coats or coveralls,

411 personnel will wear properly marked clothing.

~he cloining will be properly stored after use in the
zppropriate hanger spacee
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Protective Apparel (continued) -

B,

C.

Overshoes

1. All personnel entering a restricted area prbvided with a
rubber change station must wear rubber overshoes, or old
street shoes which are to be worn and retained only in a
designated Lab section.

2. Traffic from one Lab section to another will necessitate
additional rubber changes at each respective change station.

3. A1l personnel will wear properly marked rubbers, or shoes.

ke The rubbers, or shoes, will be properly stored after use in
appropriate storage bins.

Safety Face Shields

Safety face shields will be worn by 211 personnel handling sources
filled to greater than 1 atmospheric pressure with radiocactive gases.,
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IV, Protective Apparel (continued) -
Te 10ves
1. Rubber Cloves

Zubber gloves shculc be worn whenever possible and must be
vorn durinc the following operations:

¢, Powder grinding
b, Compact die filling
ce Removal of ccmpact from die
de Cleaning of corpact and die
ee R201ling compaci
fe Compact handling:
ie Weighing
ii, Yeasuring
iii, Cuttiing
ive Setting up welcs
e Toil handlirg: .
ie Zolling
ii, tripring ]
iiji, PFlatirg
ive Cuttirg
Ve Yeasurement

vie Instzlletion

~e Tube brezkirg
Liguid transilers

Cr §

., Compounding:
ie s "'e":.tir.g
i3 Filtering
<3

[ ]

i3i, Digesting = precipitation
. Screening - tiending

Ve Yeighinz

vie A1l powder transiers

¥Xe All manipulation of radioactive gas handling
apparatus and equipment.

1. A1l cleanup and decontamination operations.
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IV. Protective Apparel (continued) ~-
E. Gloves (continued)
v2. Velding Gloves

Welding gloves will be used when handling glass housings
filled to higher than 1 atmosphere of pressure with
radioactive gases,

Fs Respirator Masks
Respirator masks must be worn during all operations not performed
within hoods or dryboxes where there is a possibility of & dust
hazard, Particularly
1, WVeighing and handling of beryllium powder
2, Transferring loaded dies and pressing compacts

3. Pressing compacts

ke Cleaning up spills.

L3068
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Personnel Monitoring

Ao

B.

Film Badges

1.

2.

Finger Rings

A) personnei working in the laboratory or ény other
radiation area will wear film badges.

a, The film badges will be picked up at the storage area
at start of shift and re-stored at the end of shift,

b. Film badges are not to be misplaced or laid down in
any radiation area.

ce Film badges are not to be taken home or lost.

d. V¥hen wearing a lead apron, film badges are to be worn
underneath the apron.

A1l visitors will wear film badges or pocket chanbers.

A1l persomnel handling radiocactive materials, under conditions
wvhere the hand dose might exceed the whole body dose and
especially the following, must wear finger ring dosimesters.

1.

2.

3.

Handling-rolling compacts and foils made of':

a2 Strontium 90
be Americium 211
cs Lead 210

A11 glove box operations, not supplied with remote manipulators,
where the following isotopes are processed:

2. Strontiun 90
bs Ruthenium 106
ce Cesium 137

d. Cobalt 60

es Lead 210

f, Americium 2l1
ge Promethium 117

Finger rings will be worn underneath any gloves that may be
required for the operation.
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V. Persomnel Monitoring (corntinued) -
4

c.

D.

5-3-68

Pocket Cheaabvers

i..

2.

All personnel working in rediation areas will wear pocket

chambers.

a. The pocket chamdbers will be picked up at the storaze
area before entering the radiation areas. .

b. . They will be replaced in the storase area at the eni

of the shift unless they are collected by Eealth
Physics.

¢. Pocketl chembers must not be mispleced or laid down
in eny radiation areas.

d. They are rot to ve t=ken home or anyvhere out of the
U.S, Redium 3loomsburg facilities,

€. Wnen wearing a lealed apron, they are to5 dbe worn
unierneath the epron.

All visitors shell wear pocket dosimeters in any rediation
area.

Survey lieters

1.

Personnel working in radiation erees will utilize gvallable
2lpha 2ad bete~gema survey meters to:

a. Insure eszinzt inzivertant internal or externel exposure.
b. Eeep rzdiation levels to a minimum.

ce Afd in cont lling rendovatle znd £ixmcd sontaninaiian 4o
Yelow prescribed tolerences.

[ 4 &
Alr Moniiers

‘Portable or fixed roon alr monltors shall be user 29atin-.

uwously in £ll prezs ‘“ere wi.dorne coriialneiion cuncentre-
tions may exczed 1/10 of the zppropriate peruissidle
conceziration.

a. Tne room eir wmonitors shall be sensitive exnougate
measure 1/10 of the permissible conceztration of the
isotopes beins used in the area and shall be celidreted
for those isotopes.

Y. The monitor shell be equinped wita en eudidle glam
viich will ectivate at e preset level.

c. Tee 21z shall be set to activele 2t tne pernissidle
concentrution of the least toleratel isotope used in
tne erea. '
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VI, Control of Radiocactive Materialé

Ae A1l incoming radiocactive stock materials are to be transferred to
proper storage vaults and the change in inventory recorded.

Be A1l transfers of radicactive materials from storage vaults to Lab
facilities have to be cleared with the Lab manager's office, after which:

le The transfer will be made under existing S,0,P.
2¢ The change in inventory recorded,
3¢ The new depository properly marked or labeled with:
a. The isotope
be The quantity or intensity
Ce The cwrrent date of measurement of intensity.
Ce Al11 intra=lab transfers have to be made in adequately shielded

leakproof or spillproof tote containers properly marked as to
isotope, intensity and date of measurement.

De A1l redioactive materials not in process or not required for
immediate use will be: *
le Properly marked.
2. Transferred in a proper container to appropriate storage vault.
3. Proper inventory changes recorded.

E. A11 racdioactive materials processed as a product will be:
l. Lezk tested, or quality control tested as required by
licensing conditions,

2. Packed and shipped in compliance with proper federal
regulations, _
3¢ Noted with respect to change in inventory recordse.

Fe All radioactive materials to be disposed as solid waste will be:

1, Properly packaged so as to not exceed 150 mrad/hr at the surface.
2. Properly marked or labeled with,

a. Isotope

be Intensity

¢e Beta~-gamma radiation levels.
de Dated

e. Stored in designated area.
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Conirol of Radioactive Materials (continued) =

Ge

i
.

Radiocactive gas disposal

1.

24

Some radicactive gases may be disposed via stack discharge
within limits determined by Health Physics. Such disposal
must be satisfied by a notification form showing:

a. Time and date

be Hood location ‘

ce Isotope and quantity :

de ‘Person responsible for disposal and

e. Whether the release was controlled or accidental.

Radiocactive gases exceeding stipulated 1imits must be treated
as though they were solid wastes.

Liquid waste disposal

No contaminated liguid wastes are permitted to be dumped into
sinks except that resulting from soap and water cleansing of
hands, gloves and rubbers.

1.

26

3o

Contaminated water will be solidified in’ plaster of paris
or mitrccel and treated as solid waste material,

Contaminated mineral or organic solvents will be transferred
t0 I.C.C. approved containers preliminary to further approved
methods of packaging.

Contaminated acids or bases will bet

a, Neutralized

b, Solidified in plaster of paris or mitrocel and then
disposed as solid waste. _ .



(12)

VII., Control of Radiation Levels in Restricted Areas
A. In-process radicactive materials

1. Must be shielded beta-gamma wise so as to not exceed 100 mrad/hr
at anytime at the surface of the outermost containment.

2e Musﬁ be adequately shielded in relation to factors of time
and distance to minimize personal exposure.

Be Ineprocess radioactive materials - temporarily in storage.

1. Radioactive materials in storage for any period longer
than one hour must be adequately shielded so as to:

ae Not exceed § mrad/hr at the surface of the outermost
containment. :

be Not exceed 0,6 mrad/nr at an obverse wall facing on
an unrestricted area. .

Ce Radioactive materials stored in vaults.

1. The radiation level at the surface of any storage
container must not exceed 100 mrad/hre

2. The radiation level at the surface of outermost containment,
& room wall, building wall, or permanent fence or barricade
facing onto an unrestricted area, etc., must not exceed
0.6 mrad/hre
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VIII. Control of Radloactive Contamination

A,

5=-3-68

[} .
Tolerences for removable contanination in restricted areas are
based on the followirg conditions:

1. The smear, or wipe is t» be taken of en optizum surface area
of 100 cz° or epproximately 16 square inches.

2. Alpha wipes are to be counted using surfece darrier solid
- gtate deiecior, NOTE: If gamne radiction is associated with
the Alpha emission, wipes can be counted iz a scintilletion

well

counter,

3. Tritium wipes are to be counted in liquid scintillation counter.

L, Other betz-gzoma or beta emitters ere to be counted in the
liquid scintillation counter or using a Geiger-iueller tude.

5 . Wipe

counts are to be converted into disintegrations/ainute

by eppropriate coaversion factors defore recoriing.

The tolerances or peraissidble levels cre a5 follows:

1, Interior surface of open process dboxes &ad hoods:

0T

e.
b.
Ce.
d.

These are guiideline values only to minizize coatamination
in other worz aress.

Alrta exitters: 20,000 énn/100ca?
Strontiuw=90: 20,000 dp=/100cn®
Pritiua: 500,000 dpa/100cu>

Otzor Yeia or deta-gowmia eaitters 52,000 dp:/lOOc::2

2. A1) oither zccessidvle surfaces:

&
b.
Ce.
d.

Alpra eaitters: 2,000 dp:/lOOc:?
Strontiure30: 2,000 doz/100e2?
Pritiuns 50,000 dpm/100ea2

Otier beta or beta-geman exitters: ~ 5,000 &p:/lOOcmz

3, Protective spmerel, si- *hing, gloves & f:itvear (At tizme of
eatering chanze room.):

&. Alpha exitters: 200 dpx/190¢c=2
b. Strontium-90: 200 dpn/100cs?
c. Tritium: - 5,000 &pm/100ca®
d. Other beta or deta-gamia eaitters: . .500 dpm/lOOcm?
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VIII: Control of Radlczctive Cortaminotion {continued)

C.

D.

5=3-68

&, Dry bdox gloves:

a.' Surfaces contaecting in-process recioactive materials:
Contemination dbuild-up not to exceed 25 mredfar.

 b. Surfaces contzcting the sking

. Alpha emitters: 100 dpm/100cm§
ii. Strontium=-90: 100 dpm/100cm
114 ,Tritiua: . 2,500 dpm/100ca?

iv. Other beta or beta-gamaa em. 250 dpm/100cm®

5. Manulectured articles: All products being shipped on order
shall cozply with the license conditionzl limit of not more
than 0.005 microcurics/article for Alpha emiiters and not
more than 0,05 microcuries/article for Beta or Beta~gamna
exitters, NOTE: This condition shell also epply for other
articles transferred to unresiricted arezs with the edditional
condition that the "wiped" area shell not exceed 100cz®,

Tolerances for renovedle contemination in unrestiricted areas.
Sane conditions hold as for resiricted areas in VIII A. adove.

The tolerances or pernissidle levels are as follows!:

1, A1l surfaces in uarestricted zreas:

.a. Alpha enitters: 200 dpa/100cm®
b. Strontium-$0: 200 dpn/100ca?
c. Tritium: 5,000 dpn/100ca®

d. Other beta or beta-ga=ia exitters 500 :‘.pzn/lOC)c:n2

open process boxes, hoods, and dry doxes.
e. Alpha exitters 10,000 dpm/100cm2

b. All Dete or bete-gemme emitters 1.0 mred/nr et l e
from surface vitn 2o
more tnan 7mz/czfebsorber

2. Dry box gloves

Gauntlet gloves, mepsured outside of process boxes, shall
not excecd 25 nred/hr at surfece contact.

3. Ariicles transferred to Unrestricted arees
2. Alpha eaitters 1,000 clpz:x/lOOcm2

Y. All beta or bete-gomma emitiers 0.1 rred/hr at 1 ea fron
surface with not pore
than 7os/cm® absorber
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VIII. Control of Radiocactive Contemination (centinuel)

F. Toleraaces for non-removeble contenination in unrestricted
areas ere as follows:

1. All surfaces in unrestricted areas:
a. Alpha enitters: 1,000 dpm/100cm®

b. All bete or beic~gamma emitters: 0.1 mred/hr at 1 cm from
surface with not more
than 7mg/cm® absorber

G. Preventive measures
1. In-process operations

&. All processing operations are to be performed over a
protective darrier, i.,e., sheet paper, plestic film,
rubber pad etc, auxiliary to the substrate work suriace.
The barrier materizl is to be diesposed of immediately
efter processing,

b. After cisposing of the barrier material, the substrate
surface is to be vired severel times with cleaning medla.
Resultent trasi is to be izmmediately dicposed of as waste.

c. Weste materizls must be condidered as radiocactive sources
end must be plecel into pzder bea3s, polretselene, or
metal conteliners vihich oust be sezled, monitored, and
labelel before furtizer transfer out of the area.

d. All erticles to te taxen out of process onclosures must
first be ccconteninzted to the applicable tolerance for
the next progressive step, or be tronsferred within a
conteridnation-free, pronerly meried tote contalner.

5=3-68
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VIII. Control of Rodiocactive Contaaination (continued)

6. Preventive measurcs (continued)

2. Aree conteminagtion checks

8.

b.

Personnel are required to perform deily smear tests
of surfaces such as table tops, floors, etc.

Smcar check sheets must be turned 4n to the Health
Physics office dzily.

3. Personnel contamination checks

8

d.

5~3-68

A1l peresonnel vorking in en operationel facility
equipped with a monitor will check hands, clothing,
and feet vefore lesving aren.

i. Contuzirated hends, gloves, and rudbders or shoes
are %o be decontaninated imaecdiately.

i1, Contoazminated clothinz is to be teken to the change
roca, placed into a marized bag and clean clothing
obtained.

A1l personnel entering the chanse roozm on thelr wey out
o the Lab. will check: honés, clothing, and feet vefore
eatering the inzctive sicée of the chenge rooa darrier.

i, Contaninatel hands, clothing, or rubdbers or gloves
ere to te decontaninated izmedialely.

13, Contzninzied clothing is to be hendled in tae
mennes outlined iz 3.z.il obeve.

Jio protective spgerel worn in the Leb. will De
pernitted in the locizer room.

411 persornel lesvirg the Lab. will meke a firal checx
for foot contezli.tion before entering tho stair-hell. .
2=y coataminption detecteld there will rsouire reluraing
to the chenze rooa for confirning checxz exnd decontas-
ination.
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VIII. Conirol of Railcactive Coniamination (continued)
H. Control of eirtorne raliosctivity
1. Hood ventilaticn

a. Personnel are not to work in hoods vhere the frontal
air displacezent is less tran an average of 100 lineal
feet per minute,.

b. The linezr dizmensions of the frontel o_penings are to
be pernenent end unsuthorized chenges will not be |
permitted.

c. Personnel will checx flow neters for safe limits belore
convencing work in hoods so-equipped.

d. Personnel will not work in hools vhere rzilozctive gases
are processed unless the nood 1is equipped with permenent,
trensparent frontal berriers vhich will separate the breathing
zone fron ex; radiosctive ges concentrations.

e. Yo teoperins with edjusting dempers will de tolerated.
2. Glove box wventilation

a. Personnel are not %o worz in glove boxes havirg a suction
less then 1/2-ineh water geuse.

b. Persornel are to cheek flov meters.for safe limits before
worzing in glove boxes so=-zguipped.

c. Persoanel ere not to temper with edjusting dampers
without Hezl th Parsice euthorizatioz.

3. Screcairs machize

a. Fersomnel ere not to work on a screening =achine unlecs
the enclosure over the pachin~ is supplied with en
exhzust poriel kaving e suction of at leest I,/C-iach
waler gauge,

b. The eir displacenent at £rontal openings of the enclosure
during rachinc operatior shall not be less then 10 lineal
feet per minute.

c. Persommel cre rot to tamper with frontal openings of the
eaclosure witbout Jeclth Faysics guthorizetion.

5-3-68
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General Safety Considerations

A,

Be

Ce

D.
E.

Fe

Handkerchiefs must not be used in restricted areas.
Disposal tissues are provided.

Eating and smoking are prohibited in restricted work areas.

No pipetting of Yadioactive solution by mouth is to be
tolerated under any circumstancese

Fingernazils should be closely trimmed.

Hands should be frequently-and thoroughly washed and scrubbed,
particularly before leaving.the Lab.

Bio-specimens for radiological assay shall be furnished on request.
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X. Emergency Procedures:
Ae Reporting incidents

In the event of any accidental spill, gas release, or conitamination
incident, the following procedure should be instituted immediately:

l, The department head must be notified at once.

2, The department head, or his designee, must notify Health
nysicse. Phones should be used when possible so as to
ninimize spread of contamination,

2e The depzirtment head should advise Health Physics
2s t¢ the nature of the radicactive material and
the condition of the incident.

be The departmant should alert other areas in his section
as to the incident,

3. Fealth Physics will oversee proper protective and
cecontamination procedures.
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X. Enmergency Procedures (continued) =

=

1.
2.

3.

Lo
Se

be

7e

2, Minor spills involving no gamma radiation exposure.

Notify all other persons in the room at once.
Confine the spill immediately, prevent spread.
as Liquid spills:
i. Don protective gloves if not already being worn.
ii, Drop absorbent paper on the spill,
be Dry spills:
i. Don protective gloves.
ii, Dampen srea thoroughly with wet paper towels.

Parmit only the minimunm number of people necessary to deal
with the spill into the area.

Decontaminates

A1) persons involved in the spill and cleanup are to
oe monitored.

No personnel are to resume work in the area until a final
survey is made and apprcval of the Radiological Safety
Officer is secured.

A complete history of the accident and subsequent activity.
related thereto must be prepared for the recordse



(1)

X. Smergency Procedures (continued) =
C. Mzjor spills involving radiation hazard to personnele

1, Notify all persons not directly comnected to the spill to
vacate the room at oncee

2 If the spill is liquid, and the hands are protected, right
the container and dispose the gloves.

3, If ihe spill is on skin, flush thoroughly.

L. If the spill is on clothing, discard all outer protective
clotaing a2t once,

5. Vacate the arez as soon as possibles
6o Take immediate steps o decontaminate effected personnel,

7o Decontamirate the area. Personnel performing the
decontamination must be adequately protected.

8. All persornel imvolved in the spill are to be monitored to
determine the adequacy of decontamination.

9, No work is to be resumed in the area until a survey is made
and approval of the Radiological Safety Officer is secured.

10, A comnlete history of the accident and subsequent

activities related thereto must be prepared for the records.
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X. Zmergency Procedures (coniinued) =

D.

Accidents involving airborme radiocactive materials and
other toxic fumes and vapors.

1.

2

3.

Le

Se

be

Te
8e

9
10.

Notify all persons to vacate the room immediately.,

If possible to hold breath and close valve of causitive
systen, the operator should do so, and then vacate

the room. ¢

A1l suspected or kmown releases of radicactive gases or
innalations thereof should be reported at once.

The rocm should be closed and posted or guarded to
prevent unnecessary access tnhereioe

The hezard must be evaluzied and necessary safety
devices procured and used for safe re-entry.

The cause of the incidert must be rectified and necessary
modifications made to prevent re=occurrence,

Decontaminate the area if necessarye

Perform a survey of the area before permitting work to
be resumed. ‘

¥onitor &all persons for suspected contanination,

4 compieie nistory of the accident and related factors
to be prepared for the records.



X.

(23)

Bmergency Procedtres (continued) =

®

- @

Injuries to personnele

1

2e
3e

L.

Vash wounds immediately, if possible, under running water
ans while spreading open the wound.

Report t0 the plant nurse and/or doctor for further treatment,

Report all accidents (wounds, overexposure, ingesiion and
i=halazion) to the Radiological Safety Office as soon as
possidlee.

Yo person so injured is %o return to work without the
approval of the Radiological Safety Office.

4 complete history of ithe accident and subsequent
activities related thereto must be prepared for the records.
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Rzdiological~tiedical Requirements

a.

3.

c.

Physical Exams
]

1,

2.

Personnel working in a restricted area more than three months

per year will be given e complele physical exemination at
least once per year.

Persomnel working intermittently in a restricted aree, bdut
for less than an sccumulative three-month period per year

will be givexn e complete physical exaniration et least
every two years.

Hond exemination enl finserprinting will de performed on persomnel
who process and hendle hard beta and/or ganma emitting isotopes
to deternine possitle radiztiorn danese to the fingers. '

1.

2.

Hand exaninatlions will be perforaed t{wice per year.

Fingerprinting will be performed at least once per year.

Urine Samples

1.

2.

Tritiwa enalysls

a. Urine szmples will be collected weekly fron ell persounel
vorizing in a tritium resiricted facility. These urine
garples will be subjecied to counting in a liquid
scintillation counter.

b. Wee¥ly urine szuples showing conceritrstions not exceeding
28 microcuries per liter 1ill ve coxtinued on a weekly
basis.

c. Weskly urine szuples excecdins g concentration of 28
zmicrocuries per liter shall reguire daily urine sasples
until 2 reduced level is crserved, (FOT2: Individusle
showing ceacenirotions grectiar then 25 microcuries per
liter of urine shall have thelr work hasits siulied end
ghall require breathing zone sanples to determine crucse
of excess concentrations. If urine levels do not decrease
to below 28 microcuries per liter within one weer after
start of caily sampling, these irdivicuels shall not
be allowed %5 conilaue weriking with radioactive meterials.

Alpha enalysis

e. Specific urinelysis will be perforned at least quertelly
on perconnel hondling anericlum-2k1. :

b, Specific urinelysis will be performed at least quarterly
on personnel handling Polozni:~210.

c. Individuels showing continunlly &iacreasing concentrations
ghall hove their breathing zone records and work hobits
exr=ained to dteraine cause for excessive concentretions.
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XI. Rzdiolosicel-Meadical Reguirements (continued)

C. Urine sazples (continued)

D.

5-3-68

2.

Alpha enalysis (continued)

d. Individuals showing corcentrations above the applicable
tolerance will dbe removed froa vork with ralioactive
malerizls end sudbjected to physical exemination and
other possidle mediceal cere,

e. Analyses of any isoiope may be required more frequently
than specified above in the event of en incident or
suspected overexposure.

Betz Analysis

a. Gross bela urinsl :,'sis will dYe perforzzd at least quarierly
on pe*s,.n el working with any teta exaltting isotope other
nen tritium,

i. Anzlyses inilicative thal the least tolerzated is
excessively present will require en izmedicte
bioassey enld enzlysis specific to oxze or more
isotopss,

b. Anelysis of any isotope may Pe required more frequently
then querterly ia the event of en incileat or suspectel
overciposure,

Yhole body counting

1.

2.

Americiva-241 will be vhole

L.
U
rice o yeor,

All pe*so--;el vorxing with

!
ARYS P 'S
bOVV CVvL. vew v oCr_-sv t‘

All personnel wvorking routinely vith eny gemmp-emitting
isotope will be vhole body ccunted el least twice 2 year.

 ¥have body counting will be perfored oa personnel more

frequantly than twii: a yesr in the eveat of an incident
cr sucpecied excessive Dady intake.
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PR T Y S s - P 3
DeMadicad Bsauirernents (centinueld) -

“hole body countins (gamma)

rSOnT el rcutinely orocessing ary camme €n ittine isotooe
'i’_" te wr.ole body countad ser body burden ai least once

""ole body countins will be performed on perscnnel riore

freg ..uly in the ere:-.".:. of zn incidemt cr suspecied
excessne bodily intzze



L.0.0 f

L,1,0

L.

h.1.2

L.2.0
h.2.1

L.2.2

Bicasszy Prozren

Szmzlins Prezrem - Tritium

All persenn:l routinely vworking in a }egenta Arses in which

tritium is stcrzd or handled will be bioessaysd for Tritium

each licndzy, |

All personnel not routinely working in a }Magenta Area will

be bioaséayed for tritium as dictated by the neture and

fregusnecy of thelr exposure to tritium as deterczined by the

Health Physicist,

Serple Treatzent - Tritium

Decolorizztion

1. To each sample, edé 3-5 gm. activated charcoal, Slurry.

2. Filter throuzn Whatman No. 1 filter paper, Filtrate
should be cleer &and colorless, If necessary, repeat

cherccel eddition and filtretion.

Counting

1. Pipette 3 ml. of decolerized urine into a polyethyl:zne

countinz vial,
2. Add 17 ml, SCH1.
3. Count in Packaré Model 3380 1iquid scintillation counter
_with Model 5Ll Absolute Activity Analyzer. Teletype
printout i1s in DPM per sample,

SC#1 = 15 gm PPO,
250 mg POPOP,

L0 zm Nephthalene,
éissolved in 500 ml 1/3/3 Xylene/ilozane/cellosols



h.2.3 Celsuletlon

P x 103 - uCi/L
2.22 x10° x 3
4.3.0 Sempling Progrem - Prorethium-147

To be determineds

i

~ple Trestment -~ Promethiuwm-1L7

hoheoo s

To be deterained.
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0.0.0

Zone Definitions

White Zone - area in which the contamination levels do

not exceed any of the following limits:

a)

b)

c)

d)

Direct iadiation to & major portion.

of the body not greater than 2 mr/hr.
Airborne contamination not greater thar
the levels stated in 10 CFR 20.203(d).
Fixed alpha contamination not greater
then 1000 dpm/100 cn2.

No removable contamination above

background.

Yellow Zone - &n erea in which the conteminetion levels

do not exceed those of White Zone limits,

but there exists a potential hazard 6f

radiation or contamination due to materials

in process, storage or transit.

Magenta Zone -an area in which any of the contamination

levels exceed those of a Wthite Zone, but

in which the occupants w11l not be exposed to

contamination levels erxceeding any of the

following limits:

a)

b)

‘Direct radiation to a major portion

of the bocy not greater than § mr/hr,
Alrborre contamination not greater than
10 CFR 20 aAppendix B, Table I,

Fixed alpha contamination not greater

than 10,000 dpm/100 2, h



Red 20ne

.~

a) Removable alpha contamination not

greater than 2000 dpm/100 cr@.

-e) Removable Tritium contamination not

greater than 50,000 dpm/100 cm2,
f) Removable beta-gsmma contamination -

not greater than 5000 dpm/100 cm?,

any area in vhich any of the contamination
lavels exceed those of the limits of a
Magenta Zone, Entry to a Red Zone must
be authorized by the Health Physicist,

A Red Zone will normslly be returned to

& lover rediation level status except
where a Red Zone may be appropriate for

non-occupied storage,



1.0.0

1,0.1

1l.1.0

1,1.1

l.1.2

-

Monitoring Programs

Vhen the specified limits of any rediation area are

exceeded, immeilate action i1s to be taken &8s specified

'in the Health Physiecs Manual,

Airbvorne Contaminetion.,

Room Alr Samples
Each room in llagenta Zones will be continuously
monitored for alborne contemination where the Magenta

status 1s due to other than_direct radiation.

Breathing Zone Semples

Breathing zone samples of operetors at all new operations
will be taken to determine the presence of eny alrborne
contaminetion. Thersafter, the operation will be breathing

zone sampled at least once a quarter,

AN



l.2.2

le2.3

Surface Contamination

Dally Smear Surveys

Each room in Magenta Zones will be surveyed for
renoveble surface contemination every working day by
téking a nundber of smeers, as defined in the Health |
Physics Manual, at random lccations in each room. - The
number of sumears will be detemmined by the type of
operation, amount of radlioactivity, past contamination
history of the operation, and judgment of the Health
Physiciste | '

¥Monthly Smear Surveys
Each room in Yellow and lagenta Zones will be given an

extensive smear survey once during each calendar month,

Quarterly Smear Surveys
Each room occupied by KNuclear Division personnel in Vhite

Zones will be given a smear check once each calendar

quarter,



1.3.2

Direct Radiation

torage
A1l sources will be marked, stored and leak checked

according to the applicable sections of 10 CFR.

¥onitoring
Once each quarter, all storage areas for sources of

direct radiation will dbe monitored,



1.0

l.be1

l.k.2

Airborne Effluent

Stack Effluent
The bullding stack will be monitored corntinuously
for 321,' BHS and BHsub by means of a filter, impinger

and ion chember sample train.

Environmental Surveys
Once each querter, environmental surveys will be carried

out as specified by the Health Physicist,



Liguid Effluent

Potentially Conteuinated Water

All pétentially contaminated agueous effluent will be
trapped in a catch tank, assayed to determine the
level of rediocactivity, and released to the
Susquehanﬁa River after appropriate treatment to meet

all applicable goverrment regulations,

Potentielly Contaminated Organic Liquids

All potentlally contaminated organic solutions will be
assayed to detemine the level of radliocactivity and

elther 1) shipped as radicactive weste, or 2) neutralized,
diluted, and discharged as per 1,5.1, dependent upon the
level of contaminaticn, and the crexical nature ané toxiecity

of the compounds involved,



2.2.0

2.3.0

Bloassay Program

VWieekly Biocasszey for Tritium _

All personnel normally assigned to zones posted as
Magenta due to tritium contamination will be blcassayed
for tritium on a weekiy basis with the saméles being
treated and measured as set forth in the Health

Physics Manusal,

Non-'ieekly Bioassay for Tritium
All persons not routineiy working In the active area
wlll be bloassayed for tritium es dictated by the nature

and freguency of their exposure to tritium as determined

by the BEealth Physicist,

Bioassey for Promethium-1l7
Prior to work with Promethium-1L7, a suiteble feces

Prozethiun assay program will be adOpted;



3.0.0

30100

3.1.1

301.2

3.1.3

Ventilation Air Control

WQrk,Stations - Ppitium

Ventilation | . .
All work stations vhere unconfined Tritium or
tritiated phosphors or material are handled will
have protective air flow by means of fume hood or

glove box type devices,

Filtration

Exhaust air from each of the work stations will

initially be filtered by a dust-stop type filter
element, The air frem each sucﬁ filter will be

sampled in the initial installation to determine
the need (if any) for more sxtensive filtration

at that point.

Pressure Differential Indication

Each glove box will be eguipped with flow meter,
vaéuum gauge, or sone other such device to give
visual indication of the reduced pressure inside

the glove box,
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3.2.1

3.2,2

3.2¢3

3.2.4

Work Station - Promethiume~1l7

Ventilation _ A
All work with Promethium-147 will be carried out in

glove boxes,

Filtration

All Promethium-1Li7 glove boxes will be equipped vith

one stage of inlet filtration 80% efficient for

0.3 micron particles and one stage of exnaust filtration

954 efficiént for 0.3 micron particles,

Pressure Differential Indication

Sare as 3.1.3 above

No work with Promethiuz-1l7 will be perfcrmed in aress

not conforminz to 3¢2¢1, 3e2.2 8nd 3.2.3 abov ee



Adjustment of Ventilation System
Air flow in the building ventilation system at all

work stations will be measured, adjusted and balanced

‘quarterly.



34,0

Emergency =2xits

Except in the case of an emergency, all crash doors
wili be orened only after receiving approval of the
Radiation Safety Officer, with Séparate approval

being necessary for each such opening.



3.5.0

3.51

3.5.2

Svacuation Alarm System

Control of Alarm System

A building evacuation alaerm system will be connected
to emergency exit doors by a switch that‘will sound
the alarm automatically when the door is opened,

A manuﬁl switch to sound the alarm will be located

at all normal exits.

Zmergency Ventilatlion

The above alam system will be connected to an
emergency venrtiletion ccntrol, such that actuatlion

of the alarm will cause ventilatlion exhaust from the
Yellow Zone to change from a recirculating system to
a none-recirculating system. Under the emergency air
flovw, all air will pess thrcuzh the building once and

exheust via the effluent staclk,



‘Control of Shipoing and Receiving of Radiocactive

Materials,

Recelving
All incoming shipments of radicactive material will
be monitored for contamination befobe, during and

after unpacking,



——

Le.2.0 Shippirg
All outgoing radiocactive materials will be

monitored and tmear checked before shipping.



5.0.0

Records

Records of alll above mentioned surveys, air samples,
bioassays, monitorings, -etc,, will be kept in accordance
vith the applicable sections of 10 CFR and Ch. lj, Art.
33 PDH Rules and Regulations,



6.,0.0 Health Physics Training Program
All personnel will attend a quafterly Health

Physics infcrmation-training meeting,



JOB DEISCRIPTIONS
BARGAINING UNIT =MPLOYE3S
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Purnose of Gos Srstems Onzrator

The purpoce of this clzssification is to perfom routine oparations
that put radiozctiive zases Into specially designed containsrs. It
is Irportant that the incunbent be capable of perfo"minv routine
operations as instructed and be eble to react as instructed to
unusual and emergency situatlons to pravent jeopardy to operating
licenses vhich oould result from the eascape of radicactive rases,

-

Qualifications for Radicective Cas Syste~s Overator

=ducation:
This classification refuires a fomal education to ths collcege
sophomore level in rethimetices ané natural sciznecs,

Snecilfic Qualificatlionc: .

In edéiticn to & -~cneril capa2tilisy to merform routline cduties,

this classificstion retuires 1) the ability to porferm routina
opersilons as Instructizd vithnout dovietlon, 2) tho 2bllit: to
rcact to unusual and enzr-ency citaations acworaitt to ¢ er-~ency
plars, 3) the ability to rzndles dellicate 1ters routinely without
breaking them, L) the ability to maintain ord:srly, lezibls records,

Txpericrce Zu2lificeatiornrs

This clascification reczulres the incunbent to have prsvious
radioactive gas systens opsrating experience or & mininun of six
months ezperience working as a Hcalth Physics technician,



1. Perform routine operation cof radiocactive gas systems eculpment,
2., ~love radioactive materials as directed by supzrvision to,
throusn and from gas systems work arecas,

Perform routine recoré keeping that is incldentsl to gas

3.
systens opcrations,.

Teke corrective aection end alert supervision immediately
ges system eguipment 1s suspected

o
vhen &ny ma2lfunctlon ol
or detected,

r»228 in clz2an end safe ceoncditicn.

S. Yaintein wori a2



F-ALLH PHYSICS TICHIUICIAN =

Purpcse of T=alth Phreics Technicicn

The purposc of this classification is to perform routine cuties
as assigned by the Radiolcsiczl Safety Officer or his desimnate
as part of the plent radiation protection progream,

Cualifications for licalth Paysics Technician

Tducatlion:

Thls classification rezuires e forﬂal education to the college
sophonore lével in mathematics and netural) sciences.

Speecific Cueslificcotions:

This clzasification requlres, 1In cddition te a sznera canab*l*ty

to perfori reutine duties 1) ths 2hility to maintalin ascurste,

legidble, eand ord:rly ricoxls, 2) the 2blilt: to zssist meombars

of manaze-snt In condusting radiaticn protsctlicn tr-"-’ns mzeiinss,

3) ths physlcal ebilily to porform radianticn rcurvazrs in difficuls

locaticns such a3 roofs, plns tunnsls, bascments, a&nd attlics,

This regulr:mznt is not intencded to 21iminate hendlexpned persons
:r se, but to crzhasize th: nzed for these abiliiles,



Spacific Tutlcs of Fcelth Phrvsics Techniclan

ot
°

Te

8.

9.

10.

Perfora routine radiosctiive surface contamination surveys,

" perform routine eirborme radioasctive contanination surveys.

Perform routine direct radiation surveys.

Perfor=a routine radiation protection program record keeping
including routine celculetions required to develop the records,

Assict the Radiolozical Safety Officer or his desi-nate &n
conductiny radiation protection trzining meetings for plent
perscnnel,

P:r.orm £ozcial rzdiation surveys for dirsct radiaticn, surfece
corncominziion, end 2irdbermz contoiination as instructied by the
Racdlolesical Salsty Officer cr his cesimnatc,

Perforn routine racio-bloascay analrsis,

D

sps
cice

1.
-~

1 radic-bicessay anz2lys gs instructed b7 the

P:rform 2 1s
Safety Oflice> or his cdesignste.

cl
Radiolo 1
Perforn routine radiation sarple counting es required to obtain

dete from samples obteined durinsg routine radloactive surface
and airbdcrne contaminetion survezs,

Yaintain work areas in clean and safe condition.
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’ oo IXTRODUCTION

This Safety Analysls Report follows an earlier®™ report that described
a radloisotope processing facility as it was proposed in the initial
stages, The present repcrt describes the facility as 1t will Be

constructed,

The original proposal provided a new building with an area of 5,000
square feet, The final design provides an additional 1,000 square
feet to assure space for all radioisctope processing performed at

the Bloomsburg location. ' .

Product manufacture and incidental development work will be perfomed
in the newly constructed building, Solid waste packaging and liquid
effluent processing %11l be performed in buildinge currently in use

for these purposese ‘ : .

# Safety Analysis Repdrt for Proposed Radioisotope Processing -
Facility, 0. L. Olson, Health Physicist,



¢ ' PURPOSE OF FACILITY

The primary purpcse of this facility is to provide the desired
control of radioisotopes so that processirg activities can be
performed without unwarranted radiation hazard to persons in the

facility or in the surrounding enviromment,



[ . L
f . . GENERAL DESCRIiTIOH OF FPACILITY

The Nuclear Facility consists of three designated buildings:

1) A neﬁ 6, 000 square foot building soecifically designed for
processing tritium and promethium-1L7. Current plans do not
call for preomethium-1h7 processing beyond small, product

. explorations,

2) An existing concrete block building for packaging solid,

potentially conteminated waste,

-3)  An existing liquid effluent processing building which is
operated under Pennsylvania Public Health Department
I.W., permit #16212,

The entire facility s loceted et 4150 0ld Berwick Road, Bloomsburg,
Pe. . Building and equipment of the Nuclear Facility will bve

controlled by the Nuclear Division.
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DESCRIPTION OF RADIOISOTOPE PROCZSSING BTILDING

Structure

Tne building selected 1s a modular, clear span, steel buildiﬁg set on
a concrete slab, Inner walls are non-load bearing with steel studs

covered with standard one-half inch dry wall sheets.

All materials used in the building will be equal to or exceed safety

specifications of state and local construction codes,

Alr Conditioning

Alr conditioning is designed in two separate units, one for each of fhe_
two radiation 2ones of the building. InAthe yellow zone™, an electric
povwered heat pump systen conditions and recirculates th2 air in =
mannar thet is standard for well vertilated work areas. An emergency
demper system is provided that permits Immediaste change to a non-
recirculating systen with the air exhausting vie the effluent stack.
During normel operetion, the small volurz of exhaust from the yellow

zone 1s exhzusted vie the elfluent stacl,

Alr conditlioning of the magenta zone will be accomplished by an electric
powered system that conditicns incoming air and passes it throuch the
building without recirculation. The alir will be exhausted via the

effluent stack,

# Rzdiation zone definitions are given in Health Physics prozram.
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Ventilatlion

All ventiletion exhaust ports have flow controls so the ventilation
can be. balanced between areas of the building, between individual

rooms, and between room exhaust ports and fume hoods and/or glovb

boxes 1n the roomn.

A pressure differential will be meintained such that the yellow zone
pressure is below outside pressure, and the magenta zone pressure will

be below the yellow zone.

All doors to the outside will be "nohmally closed™ to weintain the

" building air balance and to reduce alir conditioning cost.

Intake air will be filter=8 to reduce the dust load as reguired for
product guz2lity. Exhaust eir will bes filtered "at the source”,.no
filter bank is plennzd for the bullding exhzust plsnun. Space is
provided for & filter bank upstrzazm of the main exhaust blover

should it become desirable to install one.

Building Surfece Contamination Control

Control of surface contamination will be accomplished by providing work
station ecguipment end . work procedures designed to minimize the

generation of surface contamination,

Protectivs clothing will be utilized to restrict the movement of

radioisotope surface cortamination.

ntrarce to and exit frcs the mazgenta zone will be throuch change rooms

whers protective clothing change procedures will be followed to prevent

-

movement of surface contamination'out of the aresa,
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- Control of Contemineted Licuid Effluent

Contazinated equeous 1liguid lines will drain to the existing liguid
waste disposzl proéessing fecility for appropriate mohitoring and

processing.

Contaninated organic liquids will be absorbed on an absorbent, then

packaged and disposed of as solid waste,

All potentially contaminated liquids will be analyzed for radiolsotopes
prior to release to the environment to assure that all liquid effluent

releases conform to applicable regulations.

Control of Direct Resdiesetlion Zazards

Brehmsstrehlung radletion from tritiated foils will be the only
significent source of direct radiation In this facility. Appropricte
handling procecdurss and, where reguirec, rediation shielding will be

provided.

The radietion hzzerd from brelmsstrahlung is not a major prodblem,
In AERZ-¥1159, it is shown that brehmsstrahlung from a tritiated
titanium fcil is 1.8 mrad/ar/Ci at 10 cm. These taruets have a
nominal L curies of tritium with a range of 2 to 10 curies for

special orders.
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{ " EVALUATION OF RADIATION HAZARD TO ENVIRONMINT

Alrborne Radioactive Effluents - Routine

The point source equation used to describe tritium dispersion from

the stack 1is found in lMeteorolosical Aspects of Air Pollution, a

manual used for course #L11 presented'by the Cincinnatl office of the

Environrental Science Services Administration,

H> >
Q Fz> o Foye
Copzeos C7FC 297
T i y 3
As used here, the symbols are defined as follows:
C =  concentretion of tritium at selected location - uCi/cc
Q = rate of tritium emission - Ci/sec,
U = rean vind speed < M/sec, )
0—$7 - standard deviation In the crossuind direction cf
the plume concentretion distridbution - M.
0—5; = standard devistion in the verticzl of the plume
concentration distridution - M.
= helight stack outlet above ground - X,
Y = crosswind distarce - ¥,

For this anzlysis, the height of plure rise above the stack is icnored.
This additional height of plume sbove ground level would be siznificant,

especlielly for analysis involving incidents of short time duration,



To obtain values for(TST‘ andcrgg s 1t &s necessary to select &n

atmospheric stability category from Table I and distance downwind

to the point of interest.

#ith these data, reference is made to

Figure 1 to deternine values for 0—7,— and q—_-i o

Key to Stability Categories

TABLE I

t ' \
Surface Wind Righ ’
Speed{at 10m) Insolation Thinly Overcast
.or > /8 < 3/8
m/sec Strong Moderate Slight Low Cloud Cloud
2 A A-B B - -
2-3 A-B B C E F
é 3-5 B B-C D D E
& 5-6 , © C-D D D >
l> 6 c D D D D

The neutral categzory, D, should be assumed for
overcest conditions Suring day or night,

.
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DATA FOR FIGURE 2

Plume Centerline Tritium Concentration ,
vs Disterce Downwind from Stack co—-

Di stance Downwind

feet meters oy 0=  uei/ec Tritium
232 70.7 .5;9 3.9 8.3 x 1078
300 91 7.5 4.3 5.9 x 1078
4,00 121.9 9.7 5.7 3.4 x 10-8
98l | 300.0 22.0 12.5 6.9 x 10-9

2 m/sec.

Z =z 447 mifar

370 Ci/yr. 1.2 x 10°5 Ci/sec.

O
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-~ DATA_FOR' FIGURZ 3

Grourd Level 'Tritium Concentration v8. Dis tance Downwind

Distarce

Im2

70
100
150
200
300
oo
500
600

1000

230
328
Lo2
656
96l
1312
160
1968
3280

Q

Q -

TUL Ty Tz

H?—

e 39z

1.2 x 10-5 Ci/sec.

M = 2m/sec.
/= 60 feet = 18.3m
2
-t

av 7= 20"’5 Tritium Conec.

Y = 6 on Ground '
5.9 3.9 1.679x10°5  1,2935x10-12
8.1 L7 5.156x10°%  1.4799x10-12
11.8 6.8 . 0268 5.0 x10-10
15.5 8.9 .1211 1.7 =x10°9

. [} ° ° -9 .
22,0 12.5 3429 2.L  =xio0 (..
29.5 16.0 «S20l 2.1 x10-9
36.5 19.0 6292 1.7 =x10~%
L3.0 22.0 « 7079 1. x10-9
7000 . 3100 08!{.01 7.0 XIO'IO



—

10

o —

8

[ il E

Release

=¥

I

) g} pumpnpe fpwtey

-

-z

nhual

o -

[T T
I ok
! R ERE -

. _Q:“m__ !
U
70_:_;.

e

e R Tl ey JUNININES, QN Gy——

Th

t

a

— T e

t

o

-

ittt R

L

e —— g — = b o -

T

4

- -

e = it =

onvse

[N S

—_——

_'_'..I -2

ntreti

r——

.

nee

-Co:

- o =TT

o

L

i

. :'.' ”

. ——k e -

Iri

—_— . -

b —— e - e b

=
2

™"

-~

—

-

»

15
Mot~

——
e e e =

b— - -

1.

1.5

Laupunog quUBTd 369060N JIOAO

JoquUe) eumnid UT UOTJBIZUEOOUO)H um 3 TJa] ©JvIeAY

OD WIhY W TN

KRN N TRTTTY [ R RTINS wﬁ.&ucv

080L vy DINHAIUVYOOT «d S



: DATA FOR FIGURE L

Tritium Concentretion vs Total Annual Release

R Ul
¢ = Taoyo= o
m= 3.1416 9 ’* s
o et L
X= 2mn/sec. 6% 6'6 \,c’ .M\u'
) ) <“\ ‘!’b. v 0' J/' "a
d—f - 5 9 ) (A' . \V \i"' "‘Jq
oz * 3.9 '
In Plume Centerline
Annual) Relezse Ci Ci/sec, uCi/ce at 70m downwin:
300 9.5 x 10"6 6,57 x 10-8
L0o 1.3 x 105 8.99 x 10°8
500 1.6 x 10-5 1.11 x 10°7
600 | 1.9 x 10~° 1.31 x 107
700 2.2 x 10°5 1.53 x 10-7
800 2.5 x 10~5 1.75 x 10-7
900" 2.8 x 10-5 1.97 x 107

1000 , 3.2 x 1075 2,19 x 10~7
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The ecuation is made up of three terms,

The term gp gives the corncentration of tritium along
: Trllqry' o=
the plune centerline. 2y selectingq'sr and Tz for & distance

downwind from the stack, one obtains the concentration at that point.
T

The term (O 59z 7~ is used to obtein the concentration of tritium

on the ground direﬁtly under the plume centerline.

To find the tritium concentration on the ground at some point to either
side of the plume centerline, one multiplies the first two terms

bye 307}. This term is seldom used vhen maximum concentrations
are reguired. Following & high level effluent releasé, it would be

used to describe the total area e:posed to specified concentrations,

For this evsasluation, & mean winé spsed of 2 reters/second end
atrospheric stability Cetecory D were used in 21} calculations, These
were selected after a review of annuel leteorolosiczl Data for the
VWilliemspert, Pz. area, Williemsport lies in a velley with similer
terrain end directional orientaticn es the Blcozsburg ares, Ths
Bloomsburgz prlant 1s 30 miles from the weathsr stetion that collected
the cdesta, As can be secen 1n the attached Locel Climstolosgicel Dste,
the 1957 mean annuel wind speed wes 8.1 miles per hour, The lowest
average for & single month was 6.8 miles per hour, The data show

that 2 m/sec (L.L47 miles per hour) is a very conservetive estimate.

The totzl tritium rsleased via stacks for all operations in 1968 wsas

366 curies. Tor this evaluation(znzii{Zthis assu-ed unless othervise
steted, Sizmificant reducticn in tritiu: lceses were achizsved throuth
improved zrocedures, It is expected thzt this tr=nd 1 11 continue in

the nev faczility. . :
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Atmospheric stability Cetegory D is appropriate for long term
averzges, For short tern analysis, the category would have to be

chosen’according to the westher for the period of time involved,

figure 4, shows that the tritium concentratioh crossing the nearest
plant boundary would have to exceed the predictqd»370~01/5r. by a
fector of 2.5 to reach the limiting 2 x 107 uCi/cc. Referrinz back
to the eguation for ground level co=ncentrations, it can be seén
that concentration on the zround is proportionel to the emission
rate Q. If Q were 2.5 times the predicted 370 Ci/yr. or 920 Ci/yr.,
the maximum ground level concentratgoh vould ﬁé 2.5 x 2., x 10-9

or 6 x 10”7 which is below the 1/3'6f 2 x 10-7 uCi/cc specified by
10 CFR 20.106(e)f?'The limiting concentration is, therefore,

2 x 1077 uCi/cc limit which eprlies to activity crossing the

plart bbundery line.
?

Meximum grouhd level corcentraticn end its location are shown on
Figure 3. The velues givsn mzke no 2llovence for variaticn in vind
direction which would, of course, reduce the total exposure at eny

specified location.

Py

Concentrations in the plume centsrlire out to 1000 meters from the steck
are shovwn on 'i;ure 2. Considering the 1/3 of 2 x 10-7 level indicated
by 10 CFR 20. Oo(e), it czn be seen on :igu*e 2 that the plume centerlire
vould be down to that level within 10 meters after crossing thes nearest
plant boundery. In other dirsctions, this level would be reached

within plent boundaries,



MAXIMUM CREDIBLE ACCIDINT

Definition of =axi=um credible accident

For this report Naximun Credible Accident is defined es the event

which coulé release the greatest amount of tritium to unrestricted
areas in 2} consecuti?e hours, For purposes of this report, "Acts of '
God™ are not included in the evaluafions to -determine the maximum
credible accident. Fire originating within the building is included

in the determination of maximum credible accident,

Description of maximum credible accident

The meximum c¢r:dible eccident in this facility would be the
release of th= total tritium from a tube menifold of the gas filling
eculprent, Such en accident couléd rsleese 100 curles of tritium-
vhich would bs carried by the"ventilation exhaust syste: out through

the exhaust stack,

In the previous Safety analysis Report, & relesse of the total
working volume of tritium was defined.as the mnaxizum cra2cible accident,
A review of the situetion leeds to the conclusion thet this wes
unrealistic in that several coincldental events would have to ocecur
simulteneously to bring this about, Consequently, the releesse of
L0O Ci of tritium from the tube fillirg manifold of the tritium gas

£111ing equipment 1s now considersd the maximun credible accident,



For this to occur would regquire a break of tube being filled or
the manifold itself to bring coincidentel with the operator's
absence from ths ecuiprant. Operator absence during tube filling

will be a disciplinary offense,

evaluation of maximum eredible eccident

Evaluation of the release of 400 Ci can be made as follows:

1) The release siould be 8 continuous source release of
short duration beceuse the activity would all be

released via the exnhaust staclz,

2) The relezss time would be 10 minutes thich is the air

- chenge rate in the gas fillinz room in which this accident

would occur,

3) Lo00O Ci/10 minutes would be .67 Ci/sec. for 10 minutes or

Le6 x 103 Ci/sec. avaraged over 2L hours,

L) Referring to Figure 3, it can be seen that under average
conditions the 24 hour average the emission rate for the

accident divided by the emission rate for Figure 3 times



5)

) 1 ) D,

the maximum ground level concentration shown on

. FPigure 3,

4.6x10-3 Ci/sec. / 1.2x10-5Ci/sec. x 2.4x10-9- 9.2x10-7 uCi/ce

The highest'ground level concentration would occur with
non-inversion low wind speed conditions. By changing the
wind speed to 1 meter per second for the case indicated

in Item L above, these conditions are met, The net

effect of reducing the wind speed is to double the

ground level concentration so the 9.2 x 10~7 uCi/cc becomes
1.8 x 10-6 uCi/ecc for the maximum credible ground level

2l hour aversge,
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OPZRATION OF TUBE FILLI G EUIPVNT

Descriotion ¢f esul-mant

This systen consists basically of an ultra high vacuum systex to
remove tre air from the tubss to be filled, A tritium supply section
with a uranium tritide container as the source of tritium for filling
the tubes and a high sensitivity bellows type pressure gauge. A "pull-
back" section which utilizes a uranium container to remove the tritium
from ths systen and from the unused pcrtion of the tubes that have been
filled, There are cross-over lines connecting the pull-back section
and the fill section, The tritium is reclaimed by heating the uranium
pull-beck container and atsorbing the released tritium on the uraniuvm

tritide supply contairer,

The systex is a sexi-zutomatic Sorpticn and Ion pumzed sysfem trat
concists of three modules cesizned to operate under & sirngle exrnaust
hoode A centrel tritium sundly section‘and null-tack sscilon ere used
for all three modules, Each mccule £ills and seals a group of forty
tubes en & renifold per cycle, Zach module is expected tc cycle three

times psr shift for a totel of three hundred and sixty filled tudes,

The sorption pump abscrbs ard holdés all pumped gases with the
exception of helium vhile 1t is at liguid nitrogen temperature., The

gasss, as they are removed durlng the reactivation of the sorption pump,
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are scrubbed to remove eny  tritium present, before release to the
exhaust hood, The icn purp collects and permanently holds all pumped

gases.

A sinzle operator's attendance is required st each module during .

loading, start of the automatic pumping sequence, the duration of the

i1l cycle, the start of the sealing operations, and the start of the
pull-back and puap sequence., The system is designed so that in the
event of a leak during the tritium fill cycle or the sealing operation
on any module, all valves are automatically closed except ihe valve to
the pull-back sections which opens and retracts the tritium into the
uranium container, This emergency pulléback proceduré r:ay be manually
activated by the operator al any time that it is necessary, The
system 1s designed sc thet 21l valves may be rernuzlly operated or ty-

passed when necessary. .

The sealing of the glass tubss 1s accomplished by focused infrered
radiation. The tubes are annealed by the unfocussd rediation that is

emitted by the lamps,

A tritium air monltor instaslled in the hood exhaust system alerts
the operater to any release of tritium, also at a pre-set level initiates
the emergency pull-back sequence &s previously described, The systen
1s designed to te fall safe. In event of a power failure or a
compresseé air -fallure, all the sutomatic valves will ciose. Naruegl
bypass valves may then be opensd tc return the tritiim to the uranium

container, if necessary,
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This systen has been designed to encompass high quality
meteriels of construction, most modern techniques of ascenbly, and

safe and easy operation and maintenance,



‘DISCISSION OF PCT:T“IAL PADIAT ION HAZARD
' FROL OPZ=2ATICOYN OF LUMINOUS TUBE FILLING ESUIFLENT.

-

Accidentel releass'of tritiuvm from new fill System

There ere four possible points of écciéental release of tritium frew

the new fill system. These are listed in the order of probabllity of
occurrence, the firét being the most frequent, _

1) A leak at the glass to metal seal., Our experience in 3 years
operatinz the exlisting system shows that this wouléd never
exceed 10 mCl per hour and that the duration at this level
would never be longer than.S minutes,

2) Complete rupture of a tube while on the manifold. There will
be an estimated 400 C1 of tritium in this section at less then
atmospheric pressure, The operating schedule of this system

is such that the opereter

H

ust be present while the tr*tium

is in thris section. It carnot be visualized how it would be
possible to lose in excess of 50 Ci with the emergency
procedurs that will be set up,

3) Leaks in the gas handlins.sect:on cf the system. The releass
rate would never exceed 5 mCi p=r bhour with a maxinmum
duration of 1C mirutes,

L) Operator error. This is very unlikely to occur, due to the
system fall safe automation. If an operator or the
autcmetion of the system railed; the tritium would either be
contalned in the lon pump or trarped In the scrption pump,

A specizl emergenty rrocelure will be set up to stirip this

absorbed iritlicm frem the sorption Dump, if this shoul<d ccour,
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Table II if a1l scrubzing of effluent tritium at the glovebox failed,

In & new cesizn, the capaciiy of the glovebox eff}uent scrubbing systex
would be rédesigned to a capacliy to cepture tritium leaks at thé glove-

box ocutlet pcri.

As was erplainec under Descrinotion of Zouipment, tritium which is

flushed from the equipmen:t as an inevitable consequence of processing

is ceptured by e mclecular sieve-coprer oxlde system,

New equipment would be designed to provide "tritium capture"

capacity to reduce the release hazard &s much as reascnable cost will

ellowv,e
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DZSCRIPTICN OF EQUIPUINT FOR SPZLTAL LUMIMOUS TUBZS

Description ¢ ezuinmsnt

The details of this eguirment have not been developed, It will
be a smell gas filling unit designed -for development work and short

production runs of special items,

Performance sSpecifications will require that the maximunm credible
accidental relesse not cause unrthricted area concentrations in
excess of 500 X urnrestricted arza lﬁniﬁ and that the most probable
operating accident release not cause concentrations 4in excess of

unrestricted area limits,
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CONTINUOUS EFFLUZNT STACKX MONITORING

The effluent stack w11l be monitored by a train of monitors that
includes a particulate filter, &n ionization chamber, and a water
impinger., The particulate filter will be counted daily in a

9,

proporficnal counter; the weter impinger sample will be counted dailly
in a liquiz scintillation counter; the ionization chamber output will

be recorded continuously on a chart recordsr,

The jonization chamber will be a 14.8 liter Applied Health Physics
unit feeding the siznel to a Cary 4Cl vibrating reed elecirometer

which activates & reccrding pen on a Honeywell chert recordar,
5 2

Discussion of effluent stack monitoring

The effluent stack will be monitored continm iou sly - 2L hours a day.
As currently planned, the meritoring ecuismsnt will have a nozinal
sensitivity ol 1 x 10-5 pCi/ce for tritium in air., It will be szrpling
a stack flow at a locatfon in the stack to procduce & represzentative .

serple of stack slfluent.

An Instantaneous slarm system adjustable to precetermined levels

will be attached to the monlitoring systen.
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Exberience has shown thet the ratio of tritium actlivity as
particulate, water soluble, and gas 1s fealrly constant, It is pessible,
therefdre, to integrate tritium effluent recordsd by the ionization

charber anc calculate ths total tritium effluent fror all three types,
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OPERATING PROC=DURES



PRZPARATION OF TRITIUK
TARGZTS A¥D FOILS

O



1.1

O

~.

Prelimirary to be perfcmed prior to start of

daily operaticns,

Adeguate gloves mwust be viorn at all times;



1.3
1.3.1

1.2.2
1.32.3

, | - Q)

Check main Tritium scrubber,

Furnace must be on and Cul tube at operating temperature,
prior to start of vacuum ranipulations.

Desiccating columns must show blue (anhydrous) bands,

Check that al) lines and connectors are in place.
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1.L.1

101{.02
10!&.3

)

Chsc¥ uranius pot tritium scrubter,

If tritiur is to be manipulated that day, heat up furrace
rour.d Cud tubs to opzrating temperature.

Desicceting cclumne must show blue (anhydrous) bandse.

Air pump nmust be operatinz to pull air over uranium pots

then thnroush reactor and dryers,
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2.0 Initial vacuun ménipulations.
2.1 Refer to lcz book to determine status of system, check

and note position of all valves.
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2.2 Turn cn &l11 vacuun gauges and record all readings

obtelrable, including manometer,
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2.3 Check that all p.mps are operating and that cooling

water is flowing.



2.4

2.1}-1

) (,)

Prozressively open valves and purp the various portions

of the system nct suspected of contalning gaseous tritium,

Note speed of above operation and vacuum attained. If any

section seems abnormally slow, determine and remedy cause

before proceedinge.
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2.5
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Any gas that could contain tritium values should be

exposed to pyrophoric uranium and all reactive materiel

reacved prior to pumpinge.



2.6
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By checking the current and recorded pressures, one can
rapidly determine if the system is clean and 1leak free,

It must be clean and leak-free before any Impregnation

cen be started,
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3.0 ! Leading for impregnation,
Bring materials end targets selected for impregnation

3.1
from ﬁhe Inactive &area,

rgen at cyllnder valve,

301.1 Turn on
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3.2 Arrange the impregnator locad so it will fit
impregnatcr szlected,

3.201 ?heneﬁer possible, titanium coated feces should
contact one another,

3.2.2 The impregrnator load must incorporate a withdrawval
wire whenever possible, .

3.2.3 Arrangement end handling must be such as to minimize
the possibility of conteminating the load with

grease etc,



3.3 Transfer the lmpregnator load into the impregnator
dr’ybox.
3.3.1 To minimize possibility of contamination, the lcad

should be enclosed in a disposabie cover and rest cn a

clean disposable materiel,



U

3.4

Isolate the impregnator selected, together with the

mininum menifold required, then backfill with argon

to siightly belcw one atmosphere.



3.5.1

305.2

3.5.3

3.5.h

3.505

- ‘ )

Open imgrignatcr, load, then close and seal as rapldly
as possible, |

Check that 1mpregnatqr is completely empty before
Inserting new load,

Grease on all cuartz faces éxposed should be smoothed
and replernishedé as rejulred,

"o" rings and their grooves should be cleaned and greased
lightly +vhile the impregnator is open.

Loaé should be positioned as nearly as possible in the
center cf the heated area of the impregnator.

When closing the impregnator, the sealing faces should
be positioned for best sealing, then the seal tightened
hand tight and visually checked,



3.6

3.6.1

: VU

Only when satisfied with visual seal, can the final
seal be made,

lihen séaling pressure 1s applied by nuts, these should
be tightened only a minimum number of turns per cycle,
using a seguence involving diametrically opposite units,
Final sealling pressure should be comparablé to that

obtained on 5/16" nuts using a 4" long wrench.
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3.7 Punmp the Impr:sznator and manifold slcwly to avoid
- overloading the tritium scrubber,
3.761 When most sir removed from 1mpregnétor, check that seal
is still atl maximum tension. |
3.762 If pumping appears slow, the most obvious suspect is the
impregnater seal. Check this by isolating the impregnator‘

and a pressure gauge and observing buildup of pressure,



3.8

3.8.1

Vhen system is leek tight, isolate manifold and
impregnztor again, backfill with argon and pump es
befcre,

A seconcé tackfill and pumd should.remove all traces

of oxygen.



L.o
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Impregration

With Impresgnator and ranifold leak tight and flushed
with argon, check that the eppropriate impregnator
line valves are open from the tritium working pot
manometar area,

Make sure ‘that all valves are tlosed to any

impregnators not in use,



4.2.3

Pump tritium handling areas, including marnometers,
expansion volumes, transfer cylinders, etc.

Purp ail uraniuvm pots at rocm temperature to remove
any heliun daughter evolved,

Isolate all uranium pots, expension volumes, etc. not
néeded for current creration empty ané ready for
emergency use.

Isolate tritium manometer area behind double valves,



L3

L.3.1

~-

iith systex puiping in a setisfactory range, start

heatirz the impregrator slowly to drive off vapors

adscrted onto wells,

Check that thermocouple in impregnator area 1s

connected to pyromster,
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boh.2

b.h.3

L.h.l

Prepare to generate tritium.

Open valve from urenium/tritium storage pot to
isolated manometer ares,

Check that valves above other uraﬁium pots are closed
and purping system is isolated from manometer area behind -
double vaives.

Check that air is flowing over the loaded uranium pot and
through the scfubber line,

Plug in the heater on the uranium/tritium "storage" pot.



4.5 Generation of tritium from "storage™ pot.

L.S5.1 When pressure starts to build up in the isolated
manometer ares, prepere to pull plug on heater when
pressure reaches sbocut half of deéired final pressure.

k.5.2 Thermal lag will cause continued generation of tritium,

h.S.3 When pressure stops rising, close valve to uranium pot,
then adjust pressure to that desired by absorption or
generation of tritium,

Lo5.h If e working uranium pot is being utilized as a separate
unit, absorb the gas generated in L.5.3 onto the empty
working pot, isclate <from the manometer areé and
generate this known qﬁantity of gas by heating the
"workingﬁ pote.

4.5.5 By measuring the pressure of the tritium and knowing éhe
system volumes involved, it is very simple to calculate

the quantity of tritium out as gas,
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Leb.1

L.6.,2

L.6.3

4.6.4
Lebe5

b.6.6

L.6.7

Tritium trarnsfer,

Duringz this tritlum generation interval, the impregnator
has been slowly baking and purping at a temperature
consideratly below the "opening" temperature of titaﬁiug,
Record vacuum, temperature, current, etc, and when
impregnator is in the currently accepted closure range,
isolate it behind double valves. ..

Make sure gauge is set to indicate pressure buildup in the
volume between the tow valves isolating the impregnator
from the pumping system.

Admit the gaseous tritium generated earlier into the
1solated impregnetor.

Pressure in the manometer areca should drop proportlonate
to the difference in volumes irnvolved, )
There should be no indicaticn of pressure buildup due to
tritiun leakage into the volume between the two valves
isolating the impregnator.. 4 ‘

If there is leakege, discontinue heating the impregnator
and take the gaseous tritium back onto a cold uranium
pote. Thisileak must be eliminated before any further

processing is attempted,



L.7 Icprezration proper.

he7.1 Once setlsfied that the impregnator is sealed satisréctorily,
furtner tritium can be generated from the uranium pot
till the total quantity of tritium‘required for.the
runAis out as gas in the impregnator and manometer areas.

he7.2 Increase power to the impregnator heater such that the
impregnatcr loed can be expected to reach the "opening"
temperature in about L5 minutes,

be7.3 Record readings on e2ll gauges and meters and manometers
at five minute or sherter intervals,

ho7.L Since the Impregnator and_assdciated manometer can act as
as gas thermometer, the pressure will rise with the
temperature. The rate of rise tends to be quite rapid
initially, then decreases &s the "opening™ temperature
is approached,

L.7.5 When the "opening" temperature isreached, the pressure
will start to drcp, and will continue to do so till all
the titanium present reaches ecuilibrium with tritium
at the texperature involved,

heT7e6 The power to the impregnator heater should be reduced
as soon as ”6pen1ng" temperature is atteined so as to
hold the impregnator temperature within ‘_"_38 °C of
"opening™ temperature,

heTe? Pressure will typiceally drop steadily for about ten

minutes, then level off and start a slow rise,



be7.8 Temperature is held ¥ 38 °C of “opening™ teumperature
for a standard minimum time, the time being incrsased
iT thers is any sizn of continued piclup,

he7.9 Wihen satisfied thzt the lcad has attained equilibrium
with the tritium, the power to the impregnator heater
is cut off and the impreznator permitted to cool to
room temperature,

h.7.10 Record pressure, temperature etc, at end of heating,



5.0
5.1

-
.

Tritium recovery after impregnation.
When temperature in Impregnator is near room t emperature,
manoreter reading should be recorded, then any unreacted

tritium should be abscrbed onto a cold empty uranium pote



Se2

502.1

5.2.2

»

Under ordinary circumstances, most of the tritium will
absord quite rapicly, but we usually find a buildup of
"inerts" in the ﬁranium pot end the manometer area close
to i#. These inerts will slow pullback drastically.

To speed pullbeck, the simplest safe technique is to
isolate the minimua volume of uranium pot and manomster,
wait till there is no further sign of n»ickur, then
expand these lnerts into an evacuated ckember like the
expansion volume or transfer cylinder,

On 1solating the uranium pot and manomster area, the
pressure will be found teo have decreased markedly, and

the uranium pot will resume absorbingz tritium,
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epsating the abeove, it is usuélly possible to
e pressure ol gas in the whole system to the

503 i By »
" reduace th !
sre the guentity of gas  (mostly inerts) in the

point wh
manomster andéd uranium pot areas is below that which o uld

be pumped safely even 1if puré tritiunm,
At this point, this volwze can be pumped and further cycling

S.3.1 .
will renmove all tritiam.



Sk When all tritium has been recovered from the gas in the
impreznator, the imnregnator can be isolated from the

manoreter arsa and pumped,.



5.5

5.5.1

The imprsgnetor can then be isolated and backfilled
with arzon, preperstory to opening, following procedures
as in 3.4 ard 3.5

Withdraw load onto a clean disposaﬁle material, cover,

then close and pump impresnator as in 3.5, 3.6 and 3.7,



5.6

5.6.1

87 heating the appropriate urenium pots, all tritium
can be transferred to one storage pot.

Malze suré alr strzam to tritium scrubber 1s>directed

over proper uranium pots,



5.7

Se7.l

o —

With all tritium on one storage pot, and the manometer
reading pressures on an isolated sectlon of knovn
volune, it is simrle to generate knovm smounts of

tritiam end absoerd them onto an empty uranium pot,

When inventory is complete,.tritium used can be

determined by cdifference from previous inventory.



S.8 then inventory is complete, the "inerts™ expanded earlier
into the expansion volume, transfer pot, etc, can be
exposed to the "stripped" uranium pot for as long sas
seems desiradle, with portions pumbed of f whenever
deexed safle,

‘e84l At the coépletion of absorption of the residual tritlum
‘values frorm the inerts, the uranium pot and manomster area
can be pumped,

S.8.2 On isolating the menometer area and heating the uranium
pot involved, any adsorbed tritium will be s=volved. This.

gas can be added to the recorded inventorye.



5.9

509.1

5.9.2

S.9.3

5.9.4

L

At any convenliant tlme, the empty impregnator that

has be=n pumped as per 5.5, can be given a bakeout to
remove any adsorbed matserial,

Pouier to the imprzgnator heater should be comparable

to that uséd during impregnation but heating should be.
continued till a temperature at least 50°C above the
maximum impregnation temperature 1s attained, .
Punping should be cont}nued at this temperature till
satisfied that all adsorbed material has been ramoved,
If there are indications that there-is a large amount
of condensables to be removed, it is often advisable
to isolgte the hot impregnator, backfill i% with argon,
then slowly pu:p the hot argon/vepor mix which will pass
through the systeaz cuite readily, :
When the imprsgnator has been pumped hot till a
satisfactory vacuum can be obtained, power to the
impreznator heater can be cut off and the impregnator

permitted to ccol to room temperature while pumping,



6.0
6.1

6.1.1

6.1.2

Targst end foll transfer and measurement,

nator load on a clean surface, separate

ot
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it as to destination, If necessary,

Sheet resuiring further processing or scanning can be

Tergets rezuiring only measurenent should be bagged and

transferced either to storage or the measurement drybox,



6.2

b.2.1
b.2.2
6.2.3

6.2.1-

60 205

Procedure in measurement drybox,

Warm up and calibréte measurement equipment,

Arrange targets so they can be identified by their position,
liake whatever measurements are appropriate to the targéts
and record the values obtained,

When measurements complete, transfer the targets in order
to numberzd holders and record these identifying numbers
with the 2ppropriate radiation meésurement. |

Store 2ll measured targets in desiccated ventilated

storege,



6.3 Prior to shipment, transfer targets back to
measursament drybox.
6e3.1 Measure as per 6.2.1, 6.2,2, 6,2.3 and 6,2.} meking the

final identifying number the U.S.R.C. permanent number,



6.1},

b2

Transfer numbered holders to a jJar or similar

container of zppropriate size end include packing to
eliminete rattle and bagged desiccant for molsture removale
Wipe outside of container with wet wipers to remove any
renovable activity, label properly, and teke a swipe of
the surface vhich is to be measured and approved by

Health Physics prior to shipment,



6.5
6.5.1

6.5.1.1

605.2

6.5.3
6.5,
6.5.5
6.5.6

6e5.7

Sheet stock may be processed as follows.

By applying ths active side of & foil sheet to a phospha
coated.plastic shecst, an outline of the activity
districution can be obtelned, |

& tracing of this distribution can be made and filed,

At this time a nunber 1s applied to the sheet which
follows it t111 ultimate disposal, '

Sheet stock is stored in numbered desiccated containers
in such a wey that its expected.output can be easily
estimated, X |

Sheet stock 1s usually reduced to smaller standard
dimensions prior to measurement and shipment.

Squers and rectangular pleces can be cut to dimension
in a drybox rrovicded with a precision sheer, :
Circuler pieces are usually punched using standard

punches in a drybox.

Pieces cut to desired dimensions are bagzed and transferred
to the measurement box then handled under section 6.2 to 6.k,
Excess sheet is returned to its original numbered

desiccated container for storage,



6.6

6.6.1

6.6.2

All scrap rejects and eny other tritiated material not
suitable for sale will be transferred to a labeled
contelner,

This contaliner will periodicelly be sealed up, wiped
dovin, transferrsd to another sealable container, sealed,
wiped, and labeled as to content,

The outer container will be swiped and the swipe counted

and approved by Health Physics prior to shipment,



7.0
7.1

Telel

T7e2,2

762

7e2.1

Tritium receipt,

Tritium cas be transferred either as gas in a transfer
cylinder or as a solid in the form of uwranium tritide
inside a transfer pete |
Resove the protective outer seal ov;r the connector

on the transfer pof or ¢ylinder and connect it onto the
sys teme

¥ake sure that valves on the transfer container are shut
firnly, then pump the lines to tﬁe connector, until all
air removed,

If the tritium is transferred as a gas, isolate the
manometer area behind double valves, then open the
velve on the transfer cylinder and éestermine the
pressure across the whole systez,

Since the volumes involved are known, it is a simple

matier to calculate the volume of gas involveds



7e3

Te3e1

76342

7.3.3

T.3.4

7+3.5

After obtaining the initial rough estimate of the gas
volume involved, the ges 1s exposed to a cold uranium
pot to pick up tritium, _

The uranium pot will preferadly be.empty initially to
simplify calculations on pick up.

Pick up will be continued till no further tritium will
absorb, then the manometer area and uranium pot can be
isolated from the transfer cy;inder.

If no observable pick up occurs in the smeller volus
within a ten minute 1ntervai, and if the volumes involved
are small enough, the "inerts" can be pumped.

With the "inerts™ out of the way, pick up will usually
resume on exposing the gas resxeining in the transfer
cylinder to the uranium pot.

Continue absorption till all tritium is én the uraniwm
pote The "inerts" remaining in the transfer cylinder

can be pumped,



Tolt

70’4-.1

742

70’-|.03

Viith tritium cn the uranium pot, either due to absorption
as discussed in 7.3 or éue to transfer of the 1loaded
uranium pot, it is necessary to obtain an 1nventory;

If the uranium pot has beén'trasnferred, a ventilated
heater unit, similar to those on the fixed pots and
connected to the tritium scrubdber train must be installed,
By heatling the uranium pot and generating tritiun i;to the
isolated manometer area in measurable increments, then
absorbing the tritium onto another uranium pot, it is
possidble to transfer all the tritium and at the same time
obtain an inventory,

The volume of tritium obtained by this physicel inventory
must be recorded and reconciled with the quantlity of

tritium charged, : .



8.0 Gensral cop2rating rules,
8.1 - Disposable gloves shculd be worn at all times, vThese
should be washed periodically and disposed of if

perfcrated or if removal 1s necessary,



8.2

‘Damp wlpers shall be used periodically on all working

arcas and disposed of &s active waste,



8.3 whenzver active materiel is handled or stored, the
container shall be labeled with the best estimate

of cu*rent tritium content



10.2 . Try to localize the trouble, Close valves and watch

pressure buildupe. Any section that shows no measurable

pressurs buildup on a thermocouple gauge within 5 minutes

should not cause any trouble,



If no section thows a marked increase 1ln pressure,
operation cf the pumps becomes suspect. By isoclation
of the various pumps, it 1is usually'possible to determine

whether thsy are opsrating.
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Concentrate initfal efforts on getting the fon gauge on
scale in the volume closest to the punps. Once this

is done, it is usually possible to locate the trouble
arca felrly replidly by Jjudicious maniﬁulation

of the valves,
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10.5.3

ror

when the troublescme section has beesn located, it is
necessary to characterize the trouble, Isolate the.
section and watch pressure rise,

A steady rise with no sizn of levéling probadbly indicates
gas entry, while a rise thaé levels off is usually due
to condensables. '

ianipulate any valves in an attempt to see bellows leaks
etc, and recneck that valves and flanges are firmly sealed,
If pressure dbuildup 1ndicate§ the possibility of crud or
condensables, heat the section with a hot air gun, torch,
or electric heater, A sharp increase in pressure is

probably confirmation o crud,



If presence of crud is confirmed, open the section
to the punps and heat as hot as joints, seals ard
componénts can stvand wvhile pumping. If at all
possible, do an afgon or even an alr purge to

blow crud from the ares,



Ir, after the removal of crud, there is still a pressure
buildup, this is probably due to gas. Isolate seciion
with a gauge included and record rate of pressure rise,
Once this is cetermined, spray the various joints and
connections with water or aéetone and watch for changes
in rate of pressure rise, Any change i1s probably an

indication of the leak location,



10.8

hen & lesk has been located as above, and it is not
in a lccation vhere tightening is the obvious solution,
take black vecuum putily and apply over the entire

suspect area. “hen the leak is sezled, remove the

-putty plece by piesce starting et the most unlikely

Jocation and continuing until the leak opens agailn.
After pinpointing the leak by this technique, the.

area should be cerefully cleaned, then sealed by
whatever technique seems appropriszte, preferably silver

solderinge.
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10.9.1

10.9.1.1

10.9.2
10.9.3

10.9.4

10.9.k4.1

10.9.5

If the lezk cannoct be located with vacuum putty,

check the seating of the valves,

Xost bsllcws seal valves can have the stem and

belloss assembly removed and the sealing faces
examined.. There is often particulate matter imbedded
in the elastomer, Clean the seal area,.ieplace or
re=grease the seal, i1f it seems advisabdble, .

Teke care that all swabs ete, that contact the inside
of the valve go to active disposal immediately and

that gloves are changed often,

Re-assemtle and clese velves, then check for vacuum
improvexent.

If no Improvement, substitution of bellows can eliminate
possibility of a bellows lesal, . )
If the valve involved is a gate or other non-bellows
type, 1t 8lso can often be dis-ascembled and ths seal
area cleaned and re-greased,

Swabs etc. should be disposed of as 10.9.1.1.

If the valve involved is proven to be the source of the

leak, and if it is impossible to eliminate the leak by

any repairs, the valve must be replaced in its entirety,



10.9.5.1

10.9.5.2

Extreme care must be taken during this operation.

IT it is nacessary to heat the valve area to remove or
dis-assemble it, zﬁake sures ventilaticn is adequate to
rexove 2ll traces of tritive, .
£11 swebs, glcves etc, should te disposed of as in

10.2.1.1, -
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¥ operated or moved, Once
these ersas are checked cut, & general tightening

of flerze cclts, stem seals etc, often works wonders,



APPINDIX A ° o

IMFRIZGIATOR SCHIWATIC 1-22-69

Valve Nurnter ' Description

1l | 1" bellows seal, brass

2,3 , L gaté valve, aluminurm, VCS L1A
L,5 - 2" gate valve, aluminum, VCS 21A
6,7,8 1" bellows seai, bréss_

9, 10 1/4" bellows seal TYLLO S.S. (Hoke)
11,12 1/4" bellows seal Nupro brass
13,14,15 1/4" bellows seal TYLLO S.S. (Hoke)
16  1/4" soléered dlaphragm SS Hoke 4"
17 1/4" bellows seel TYWlO S.S.

18 : X | 1/4" soldered diaphragm SS Hoke L"
19,20,21,22,23, 2k,25, 1/4" bellows sesl TYLLO S.S.
26 ana 27 .

28 1" bellows seal brass

29 5/8" bellows seal brass

30 | 1/L" bellows seal TYLLO S.S.

31 ' . Metal diephragm P.R.V.

32 5/8" bellows seal S.S.

33,34,35,36 and 37 1/4" Hoke bell valves

Line connectlicns on schematic are indicated by

dots with & minimum diameter five times line width,



8.4

Whensver & velve is to be opened that will pernit

more than 10 cc of any gas to be pumped, the valve

must be opensd slowly enough that the capacity of the

pumps and scrubbsr traln are not exceeded,



9.0 . Tritiwn zas hardling rules,
9.1 ! Whenever tritium ges is generated, two valves in
series must be closed on each connection to the

pumping systen.



9.3

!

When, in the course of hand ing tritium gas, it becomes
advantageous to open one of the séries valves, this
opening must be delayed as long as possible, Only the
unavolidable minimma amount of tritium shall bde

permitted to lie azainst a single valve,



—————

V'henever it is necessary to pump "inerts" from areas
where tritium can be present, particularly in the
manomefer arez, do everything possible to ensure
complete striopping of tritivm onto uraniume Pump

only the smallest volume that can conceivably be of use,



9.5

Under no circumstances, pump oneof the uranium pots

jf 4t is above room temperature.

~r



Keep a complete record of all pressures and volumes

involved in the lcg book,



wWhenever it 1s necessary
used to hold tritium, an
and th;"ough the scrubber

continue till the pot is

to h‘eat one of the uranium pots
air sweep must be led over it
train. This sweep should

cooled to room temperature,



10.0

10.0.1.

10.0.2

10.0.3
10.0.4

Leak Detection

VVhenever the system, or any p#rt of i1t does not

pump d§wn as well as expected, the cause must be
determined and eliminated, There are several
potential causes,

The system pumps are inops=rative,

Valves, flanges or fittings are not closed or sealed
properlye.

Crud or adsorbed materials on the system walls, etc

A leak,



OPZRATING PRCCEDURE
VARIAY H-3 . FILL SYSTEM



The system consists of three modules attended by one operator.

The procedure is for one module. In operation, the same procedure
1s used on each module. The operation is carried out simultaneously
oﬁ 2ll three modules with each module progressively further along

in the prccess.

1.0 F111 ané seal B5 activated tubes,

1.1 Open BTA (Bazk to Air) valve on the manifold, This is
connected to a tritium scrubber thch dravws air through
the manifold and scrubs it while the filled tubes~are
belng removed and a new charge connected to the system.
(See #1 and #2 of Apﬁendiz:#l)

1.2 Remove one tute from manifold, cut at seal point, place
stub in tube stub flush can (see #3 Zppendix #1) end '
filled tube in the tube carrier., Replace with a tube
.to be filled, Continue removing and replacing tubes

until all positions on the manifold have been changed,

1.3 Close BTA valve,
i.h Push start button,
1.5 Observe vacuum gauging to determine if there are any

leaks. An experienced operator can detect most leaks by
the pump dovn rate,

1.6 6bserve ion pﬁmp pressure. .Agéiﬁ an experienced operator
can detect leaks by the ultimate ion pump pressure (see #4

Apvendix #1).



1.7
1.8
1.0

l.%.1

1,0.2

1.10

1.11
1.11,1
1.11,.2

Repair any leeks detected and return to 1l.3.

Push {ill stert button.

Check the tritium hood monitor for indications of leakage
If there 1s & release rate greater than level A

(seeA#5 Appendix #1), press seal start button, then pull

back start button. Allow the tritium to all pull back and

the ranifold to be pumped. Locate and repair leak, then

return to 1.3.

If the release rate is greater than level B (see #5 Appendix
#1), but less than level A, put the travel probe on the
monitor and determine the point of leskage. Pull the
tritium back pump and repair as in 1,0.1,

If the release rate is less tksn level B (see #5 Appendix
#1), put the travel prote on the monitor and determine the
point of leakage., Continue with the filling and sealirg
operation but repair the leak before the start of the

.next cycle,

Adjust the tritlum pressure by cracking the valve on the
tritium reservoir until the required filling pressure is
attained.

Seal. tubes,

Press seal start button.

"Position the IR lamps so that they focus on the IR absorbing

band on the fi& st tube on the manifold,



1.11.3
T1,11.L

1,12
1.13

Activate lamps as per #6 Appendix #1.

Repeat 1.11.2 and 1.11.3 until all the tubes on the
manifold are szalede

Push pull back start button.

Obssrve ion pump pressure, VWhen it has reached its ultimate

pressure -(see #i Appendix #1), open BTA valve and repeat cycle.



2.0
el
242

2.3
2.4
2.5
2.6
2.7
2.8

2.9

2,10

2:11

Safety in operation of the HE3 r111 system,

Tritiun hood monitor 1s to be used at all times,

Operation of the system is to be carried out under
subdued 1light in order that the tube luminosity may

be used as a guide in the operation.

The opera%or is to wear fubber or plestic gloves at all times,
All leakirg or reject tubes are to be immediately crimped
into appropriate length of copper tubing, dip soldered and
lebeled, .

All releases of tritium gas are to be reported to Health
Physics not later than the end of the shift,

The nulrer of 1eaking' tubes encourtered in the shift is
to be reported to Health Physics,

Closed carrliers are to be used for the transfer of tubes
between work aresas,

All rules regarding labeling and safe handling of gaseous
radioisotopes are to be strictly achered to at all timres,
Any unforeseen event'or situation that could affect the |
safety of the operator, or cause release of tritium gas
should be immediately reported to the supervisor,

The Qperator must never‘hawe the immediate area when any
module 1s in the £ill or seal stage of the operation.
fritium in the gaseous form 1s never to be left in any

section of the system during non-cpereting periods,



1)
2)

3)

L)

5)

6)

. - APPENDIX #1
All copper oxide reactors to bte 350°C to 450°C,
Air flow through manifold scrubber to be 2 Lpm.

Air fiow through tube stub flush can to 2 Lpm during operating
period and 1 Lpm in non-cperating periods,

The ultimate ion punp pressure varies considerably depending
on what has taken place over the previous few days, and also
on weather conditions. The operator must know what the

current ultimate pressure is st that time,

Action levels on H3 relesse to fill hood,
Level & = L0 uc/m3

Level B = 10 uc/m3 : .

Sealing conditions IR lamps
60 volts

Volfage

Time - 30 seconds



ISOLITZ ASSZ'BLY

OPERATING PROCTIDURE



1.0.0.0
l.1.0.0C
le1.0.1

1.1.0.2

1.2.0.0

Safety procedures,

Brcken light sources,

Irmedistely upon detection of a broken, or suspected
broken, light source, the building evacuation alarm éha}l
be actuated and &all personnel shall leave the bullding.
No one shall re-enter the building‘uﬁtil approveal is
given by Health Physics, |
Broken skin injurye.

Health Physics shall be notified of all cases of injury
involving broken skin. Health Physitcs shell éetermine
whether the injury involves radicisotope contemination

and, if so, make apprbpriate recommendations.



G . J
2,0.0.0 A;sembly procedures,
2.1.0.0 Yovement of radloisotope activated light sources.
All light sourcss nol assembled into their designated
lignt di ffuser shall be moved only in containers which
have been aporoved by the Health Pﬁy#icist for that purpgse.‘A
2.2.0.0 Storage of light sources, ’ )
All light'sources, whether in assamblies or not, will be
stored only in continuously monitored storage vhich has
been approved by the Heal%h Physicist,
2.340.0 Assembly operatlons with unpotted light sources.
All assembly operations involving light sources that are not.
imbedded in thelr designated light diffuser will be performed
only on work tebles approved by the Health Physicist.
2.4,.,0.0 Test of completed units, '
2.45.1.0 All comrleted units will be surveyed for surfece confamination
prior to removal from the assembly area, ¥No unit shall leave
the area, except as authorized by Hzalth Physies if the
surface contamination survey is found to be equal or above
‘ 0.005 microcuries. B .
2.kh.2.0 Each completed unit will be leak tested by a procedure.yhich
has been approved by the Health Phjsicist'as meeting the
requirements of applicable A.E.C. license reguirements,
2.5.0.0 Storage of completed units,
Completed units shall be placed 15 a continuously monitored
storage area which has been approved by the Health Physicist
whenever they are not recuired for shipping or othgr

designated purpose,
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