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Date

4/3/84

5/29/€4

6/26/84

7/3/84

7/16/84

7/23/84

7/25/84

9/14/84

INDEX TO NRC REGION III FILES

Erom

RSI (Chin)

NRC (Adam)

NRC (Bassin)

Climax (Crawford)
PNL (McElroy)
RSI (Chin)
DOE {Jicha)

NRC (Ayer)

Io

NRC (Wang)

RSI (Chin)

RSI (Chin)

RSI (Chin)

DOE (White)

| NRC (Bassin)

NRC (Cunninghim)

NRC (Adam)

Subject

Amendment to license: 1/day
thermal cycling; [Letter
Notes] solubility tests show
Tow thru 1/8" holes; leaky
capsule found by wipe test;
pool water monitored;
*currently preparing to
modify" facility

Encloses Amendment 03
authorizing changes requested
in 4/2/84 letter, Procedures
and Certification Branch in
Washington to authorize
cesium-137 capsules

Denies request to amend
license B mil/year corrosion
rate at 430°C; thermal cycling
aggravates rate; more data
needed

Estimates 10,000 psi is max
stress in a 150°C to 30°C
cooling

Explains corrosion data;
obviously prompted by Chin;
very positive; rubs over a lot
of data

Refutation of early data and
push to get on with licensing

Pushes for license and states
operating limits for capsules
(Temperatures only)

Licensing of capsules to
proceed. Will use demo
facility; worry about
reliability; recognize
solubility problem.



Date

10/15/84

11/8/84

12/10/84

12/14/84

1/23/8%

2/1/85

Erom

NRC (Singer)

RS! (Chin)

NRC (Singer)

RSI (Chin)

PNL (Tingey)

NRC (Cunningham)

Io

RSI (Chin)

NRC (Ayer)

RSI (Chin)

NRC (Singer)

subject

Provides changes needed to
resume processing of amendment
to license which was for
cobalt + proof of operation <
200°C/ 1imit of cycles: clean

- up procedures. Appendix

attached listing suggested
changes to applications

Provides changes to
application in response to
Singer’s 10/15/84 letter:
* Continues to hold Cs
diffusion low

* ®"leaky source will be
identified and removed and
returned to DOE"

* Request max temperature
increase to 300° and delta
temp. sensor

* anticipate weld failure
detected by pool water
detectors (never expected air
fail) - refers to Richland
detection technique

Since Decatur fs demo, NRC
will stop and RSI should work
with Georgia :

Hestervi1le is now the demo
facility

Sandia (Reuscher) Capsules at 100°C for 34
months, 200°C for 69 months, corrosion less than
.001; corrosion due to impurities rather than
the CsCl; suggest 300° to 350°C as a max.

temperature

NRC (Nussbaumer) Accepts capsules for dry

storage, dry irradiation but
not wet storage, dry
irradiation

I



Date

4/3/85

4/4/85

4/4/85

4/8/85

1/22/85
7/25/85
7/31/85

8/19/85

9/3/85
10/1/85

10/1/85

Erom

NRC (Cunningham)

NRC (Hicikey)

RSI (Chin)

NRC

RSI (Chin)
NRC (Hickey)
RS1 (Chin)

RSI (Chin)

NRC (Adam)
NRC (Axelson)

NRC

Io

DOE (Jicha)

RSI (Chin)

NRC (Hickey)

RSI

NRC (Hickey)
RSI (Chin)
NRC (Mickey)

NRC (Axelson)

NRC (Hickey)
RSI (Chin)

RSI

Subject

Capsule extraction,
vemperature monitoring,
temperature limited to 300°C/
cycles <12,000, 25%
penetraticn of wall by
corrosion will be reason for
recall of capsules

Proceeding with review of
application for WESF capsules;
have not received letter from

| DOE

Agrees to T/C on cage around
sources, in compliance w/April
4 letter

License amendment - permit
WESF capsules

Further defines temp
monitoring; requests immediate
loading of Decatur after
Westerville

Requests more detailed temp.
system; cannot use capsule in
I1linois

More detail on T/C but remove
T/C after first read.
Attachment: RSI’s analysis of
expected surface temp of

Urgent request for awendment
to license. Remove T/C after
first measurement; load
capsules elsewhere rather than
wait for first capsule test

why is T/C required?

Asks confirmation that
installation of T/C hasn’t
created any problems

License amendment




Date

10/7/85

10/21/85
10/21/85

10/24/85

10/24/85

1/15/86

1/15/86
1/28/86

1/28/86

3/27/86
4/2/86

4/14/86

from

RSI (Chin)

NRC (Miller)

NRC (Cunningham)

NRC (Axelson)

'NRC (Lynch)

NRC (Axelson)

HRC
NRC (Adam)

DOE (ﬁilini)

NRC
DOE (White)

NRC (Hickey)

Io

NRC (Axelson)

NRC (Axelson)

DOE (Jicha)

RSI (Chin)

[Memo to Files]

NRC (Adam)

RSl
RSI (Chin)

NRC.(Hickey)

RSI -
DOE (Heusser)

NRC (Axelson)

Subject

Confirms T/C isn’t a problem;
sti1l want to remove it; NRC
pays if sources hang up

Comments on RSI's amendment
request: Still evaluating T/C
- seems safe - why does temp
go up when sources lowered -
malfunction?

1/C data to be evaluated by
Rimini and Tingey. Will
consider license applications
for use of WESF capsules in
wet storage irradiators

Chin’s request for amendment
to remove T/C is being
considered

Don’t see T/C entanglement
with sources as a problem; RSI
fnstructed to maintain temp
monitoring system

Temperature data shows 130°C
max and 92° average but no DOE
study so T/C stays on

License amendment

T/C sfays on until DOE/PNL
study released

Provides temp data formally to
NRC - copper capsule 126°C
max; recommend removal of T/C

License amendment remove T/C

Heat transfer calc. yields
180°C

[Transmittal of Tingey to
Jarrett, PNL

Byprod. Mngr.]

DOE recommends, T/C removal




Date

5/21/86

from

NRC (Adam)

Io

RSI (Chin)

Subject

T/C removed per attached
license amendment




h, u'lriuu uuunacovooon1
L'?thh&"‘f lh"‘c.l‘n-.?;

. g 5t *m‘un' 3% Lh."’lo”
e — : T el fu.&;\ml /
s —— —— batl Chtd& [ oY -/u
J
P!DERAL EXPRESS - - )

-Hr. Jooepb C. Hang

. 511V¢r sSpring, un 20910

“ﬁteference~- Licenoe 06-1966&-01

;2~-Ite- GA Add 'Cesiu--137'

e

,‘

April 3. 1986

-.U.S.N-l-c.--_-. T U f‘.:.'_.
»rw111-:¢ lutlding .
- 7915~ ~.Eastern’ Avo.~o-@3

e e

o e WMo .-A. . S A
LTS - -

.: '»J'-::..." .t:'_ et a L, “ " Wt
—"uare.. -houu re.d -'3ooo s-nd mn no.d n-no-

IO\ S e

I:e- 7A ~Add 'Sesled aourceu (R?I -odel N?l?-xxxx-xx-x)

(NPI model NPRP—xxxx—xx-x)'

. Item 73 Add 'Se.led courcel

. urce and device ca:;log lHDL76$1085

- Lo larylandpnepartucnt of Health and nentnl Hygiene.
These are cobalt-60 sources where nyxxx™ signifies the
source length in millimeters and is less than 1370 and
gresater than 100, *"xx" signifies the nominal diameter
in millimeters and is less than 40 and greater than [
and the last *x™ represcnts one or more lezters
design.:ing :he end cap configuration.

“leiercnce to

Item 7‘ - Add "Se.led -ource (u S D 0 t. WESF cspsule)'

v._.

Item 7B ° Add.'Scnled oource (U $§.D.0. 2. VESF capsule)”.

lef:rence U S D 0 E. datsa unb-i--ion under Docker
283~-106 to n S.N.l.c. :

s wvere concidered ¢n our safety

The follouing factor
b-it:in; this .-end-ent-

analysis prior to su

Y}

e AR 17341

o Park, CA 94025/Telephone (415) asa-zaoo

Radistion Sterilizers, Incorporated, 3000 Sand Hill Rd., 2-190, Men!



Hr. Jouephlc; U‘ng _ A N T
] o. S.N.I.C. h “'-:.”.".‘ ; Lo o .t . s R ::., -

April 3, 1984

~ - .

. -;;A:‘-- Pl T :
~“Tbgt ps as shown in thc'referenced.doclet
'-ubovo. are-.capable of withstanding tests far wmore
imeverae :hcn those specified in. Annex: 4. of znnx A
"Appcndxx 0329 or ANSI 342, ﬂ‘~f.1k.ﬂu- X

. .'.'_ a...-— .._.:.;1'.;". o:,~: 4 b .- __-
25 xe ch ‘enc-p-uunon 4% 0,136 thick with.a 0.400":
_yﬁfwthtckbcnd cup.i-Cobalt tourco;nncnp-ulutlon-,.xe ,f

*:9 02'":0 0.03" thick with 0.165" end cap-._

“"tho lecding oupplior of cobclt.

‘?‘ PRIPTIry ey B It RS
[J

" Ty,
_r”h_ﬂ’ 81t on :e-pdratur.‘oiq:hc«celiuq;qhioride.
y:nn w-eilxvithin the: fa:igu¢~c pabilitie of 316L-‘

k?‘cr'

AR
"‘Ji;'.‘f
(At

l\—};”lvetl

33:‘gre x
m:?:,:_:'h-‘; ‘,v,_ 3 -l h
, ‘utilizes veryxhigh vent through
.-:he ccll-uhich will.keep.-che -source- te.per&tures . -
S flover. “Maximum - calculated surfece températures of-. . -
4“‘ the HESF .cspsules 187200 degrget centigrade. . - .
SRR, Actu-l :measurements’ by: Dotsuhov -that ‘the .. =77 T T
- tetperatute “ieiin>the 100, :o 125“desree-"" et
centigrade r‘n;e.r Through decay.-the surface - =7
temperatures willireduce with time thereby’ '
(decrelning ther-:l cycling concerns.

o I 57. 591u311£:y tests on the fused salt have been . c et
- ‘‘Teported . by J. H. Gillette of ORKL ro be very low [ .o’
through 178" diameter holes drtlled throu;h the

.xack to be repl.ced by i 5' ccllunlcobalt r.ck. . _
-'There 9111 be'a 9" to 10%. clesrcnce betuaen the - e s
'sourct ‘rack and .the produc: c-rrier-.~ A metal -
.cage will be constructed in this’ space to prevent.
'inter-ction hecveen the cource°thck ;nd the




-

" Mr. Joseph c. Wang . - ) : .
A U.S ﬂ.l.c. e - : _' L . ', d . . .- L~ ._. -

Aptll 3. 1984 %7
Page I o

R ’."Cdpoulel'-oy be losded into the source Tack in e
' cur:ro‘led -nnncr to -1n1-$:o hc‘:tn; cttec:o;:'

The pool v.:er vi‘l be -onitored to dctc
"{ncresse in sctivity. In the event of &
: i7 emk', the cesium in . the-water .would- beremoved il
BE 52'-{}' szl with. ‘shielded c-tontzntion~colu-nn. iThe-&o-ky::i;:&
'ﬁ“ I source would’ be fdentified by vipe teo:ing each 5?&:
R R :-cap-ulc.~aﬂd-fe-ovod.1}Theucnrrtera ‘and: 1otel vi!l;{
'bo uoa-ured ‘for: con:a-ina:ion and deconta-tnn:edA,&u
P8 3 J&) nece-.nry..~Any narborn- con:satnction-uould b‘mp
’5collccted on‘:h- BEPA f{Itqtl~Joc‘:e§,1n th

xhnu-t ~vent

q.’-
j .
1|~tupnb£12;y-1gtt"betvoe?.

ncap ﬁttitmf‘bhove
"l-:ﬁ &% eri

”'ouin:-tnctio
< s

yos Wrans o
& 22

CE . i
1ero 0111 be .ddcd :o.
1nareo-ed heat: lo.d cnu-ed hy‘thc
o-d,vcrtsntnutt. i

- ”‘-“—- wa J,-"‘;-:' -

uriec of . ceciu-.q

30 000 000 e

LSc{ of celiu--137 1n :he for- of HLSF
111 bc-equivcient to 1C1 of cobal:-ﬁo. ‘The .~

Espoule- o
"addizional isotope required in excess of the . .- i
theoretical is for .elf—-b-orption of the UESF c.psule.:

Cb.nge oecond aentencc to include Barry Fairlnd._ J-

) . .. ., 2T v em e

hasr, .zsi}.nd has been given on-the=job tvaining durtng?

ndtng:.‘nnd has: je-on-tr:ted the

Lo w—

1 3 cources.-.

“two cx~nlt ‘solrce lo
*:nnubility oi'--nipulattn; nnd londin

-




Mr. Jooopt; C. VWang . ' . . .o .

- - . L oem e, . - . . g -, atie
. U.S ho‘oCo'_, o - <o -’--t R T Lot LR -..t_(.&'g
e e ee - L T T S - AN L R A IR S POCS UL 2 4 » :
N April 3, 1984 - . o il . B
Page 4 - _ SR N . S,
. D e e T S e Sewres - - .'-‘...-.;.-“-...:‘ . ;4;.’.7..__ -
T Uitem 18 cb-nu'to Feadsy T T S hae
+ .. o . - . -—.. e ‘,.m LT e

- " L S T .-, ,'-u s eeall S_ *p—.-oo et a Wit --,..o- -‘_-.,_,“, Dew _'\\p‘_.?:‘-_’;’\:

.:n- ltccno. does no: authorize .vrepsirs. oraltctatlon.’.;,m
of the 1rr.dxn:or or !.ciltty.involiu;.re-pvn;,,woz _s,,,,..g_-l 4;

e Te™ St o0 -;.k st . AP IR

s . ohleldu\g or - acce "to the:-licensed. nutert;l exc-pt an: .o
""'.-'--.-..;.,'—';..-.‘:’. .’“:‘..-.g,..{rovxdcd sqt'he_t_-yue"‘by -pecitxc condttlon o.‘., thi-q -1-{_,;"-3\._- i
"‘-"\.-_'_‘?"':{l.ltceu-e.;;“-li ov.l.,.rop'itcencn:..cnd .d1epoualt: of ‘Beeladsy
_;:"'3:.“ T g SUr e containing ltc-noud “materiatl ".'i.i—':,be ;e;fo“;‘-ed
S d *vnly‘irthole designaied - bysthe Yicenvee? and I3 AT TER, Y
%%-pncitxcnlly author{zed: bydzhaucbnulidxo}\ or-aur e
"‘""‘d:“ A;r.e-entuszate :o,-pcrfot- Juch’ uatvth-.w‘a‘hc “licenle._q.-x

Vv X
"vtt ‘u:horiz-d to_in-:nl‘ ':he

. ten

1¢dfloutce-,¢1n, ek

ccordcnce vith th‘e -proce'dj‘x‘r__-_!‘-de-?ribed FLY ‘s.c::on.,a
,t ‘the )xcen-ec'x :pplig.t}on .dn}cd...hnun;y 21

LRI e
]

X riE NS A i DI RURES f"‘ 2 7“‘ OES
’-Sw ) .'~'> ‘-v’ 3 L Yyt ~-“x ‘-'ﬁ -y _ & :”:"i.. V |
2 4 : a‘ ? -t 9>
-é*f(‘}:..,';ﬁ Je{%r’?}‘:"&msr’doea é\or £ -oA!CU"'C'“‘”““ = P;&
--- ‘

(7 20 AR Apyreing'y

S
: Y oo 4
.;}.;.S"%'éé-;—:.,&:i’;‘{wthair per-onne1~~arc no::.:zdnc ‘-‘or..qual'iti
e """-'-*,.,-courcec :u\:o lSI £ ctlitie-.,,
-at- .

‘tiec« to »operata f-vith the'-*d.arger:irzsr.».ccliu--l?oj
own oulpeed: "f’-‘? :

] -Lcni:nte'to--enlr-ne “1f3 you -

. ', ' a— ;..-1( -
“-ﬁ -,-.1‘&“—.4\‘”".:'”{‘ =

e --sznc'erely..m

L

"Allan Chiutj
President "’

'.;-- .s cc.. 3 l.rry }'ntrand. I.SI er:ervillo
j Thonls Burley. 151 Schun-burg




Radiation Sterfliziers, Inc.

ATTN: Mr. Allan Chin
President '

3000 Sand Hil1l ad. ¢#2-190

Melno Park, CA 94025 .

Gentlemen:

Enclosed is Amendment Number 03 to your NRC License Number 04-19644-01 which authors
the changes you requested in your letter dated April 3, 1984 and includes radiation
survey data reported in letter dated April 2, 1984.

Please note that we have not authorized the addition of the cesium sources you
requested. This is being handled separately by our Procedures and Certification
Branch in Washington, D.C. We will act upon that request pending completion of

‘ their review.

. 1f you have any questions or require clarification on any of the information

stated above, you may contact us at (312) 790-5625.

.

Sincerely,

‘William J. Adam, Ph,D.
Materials Licensing Section

8504240273 850408 .
'6'25'?9‘5{2?61 PDR

RIIlI

Adam/bm

05/23/84
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Radiation Sterfilizers, Inc.
ATIN: Mr. Allen Chin, President
3000 Sand Hi11 Road ‘
Menlo Park, CA 94028

-

Gentlemen:

This refers to your application dated April 4, 1988, for amendaent
to License No. 04-18644-01. The application for 1icense amendment
requests authority to use Department of Energy WESF capsules in your
Schaumbery, .1111nois, and Westerville, Ohio facilities.

e are not now prepared to Ticense the contemplated use of WESF capsules

4n facilities where there will be dry frradiztion, wet storage of these
capsules. Pacific Northwest Laboratories (PlL) has been conducting tests
to provide the data needed to estimate long-term attack of 316-L stainless
steel by the cesfum chloride contained In the WESF capsules. Ina

March 1984 publication, PNL-4347, which s available from the Kational
Technical Information Service, United States Department of Commerce,
5285 Port Royal Road, Springfieid, Yirginia 22161, 1t observed a linear
petal attack of about 0.008 inches per year at & metal/CsCl interface
temperature of about 430° c. ' This finding was in the absence of the
thermal cycling that takes place in the dry irradiaticn/wet storage
mode. We believe that thermal cyeling can only result {n aggravating
the rate of attack. If the Jinear attack rate relationship holds, the
0.136 inch thick inner capsule would be jeopardized long before the 30
year half-l1ife for cesium-137.

He canmot take further action on your application until more dnformaiion
i{s available about the effect of thermal cycling on the WESF capsules.

Ne will resuwme processing of your application when the needed information
§s provided to us. . ~

-

Sincerely, -

. /‘_,-.;r, A
504240262 850408 b R
e LIS PR e

£ Kathan Bassin, Acting Chief
BRI . Haterial Certification and

R - ] Procedures Branch
PP _ Division of Fue) Cycle and

A Haterial Safety

P

[]
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Ic CLIMAX MOLYBDENUM COMPANY

RBCAASON STAEET. SUITE 210, TORMRANCE. CALIFORNIA 90303 « (2131 $40-8412

AMAIC

July 3, 1984

Mr. Al Chin .
Radiation Sterilizers, Inc.
3000 Sand Hi1) rRoad 4-230
Menlo Park, California 94025

Dear Mr, Chin:

Thank you for your inquiry regarding the fatigue properties of 316L
stainless steel. Literature data {ndfcate that the million-cycle fatigue
1imit of annealed austenitic stainless steel is about 25-20,000 psi, .
This s about half the thecretical stress which could be induced tn a
bar heated to 150C, constrained, and cooled to 30C.

Such a stress (or a strain corresponding to it) would, however, be -
ixpossible to achieve by thermal cycling. It would require imstantaneous
cooling of the surface of a bar from 1S0C to 30C, a condition which can‘t
exist. The container you descridbed to me, with its relatively thin wall
and m=ild quench rate, should not experience stresses even approaching

_ the fatigue 1imit. A conservative estimate is that the stresses developed
aight approach 10,000 psi. A careful stress analysis, however, would have -
to be undertaken to define exactly what stresses may be anticipated.

Your application of 316L stainless 1s unique: we haven't encountered 1t
before. We are aware however, of the use of 316 (and 316L) as cladding
on heaters subjected to thermal gradients at least as great as would be
present in your capsules. To our knowledge, fatigue has never been an
operative fatlure mechanism. -

1 hope that this brief analysis will be of assistance. If we can be of
further help, please call on us.

Yours truly,

\P%))
” James D. Crawford
JOC RC
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bee: MM Latkovich
. BH Bryan
GL Tingey

July 16, 1984

Mr. J. D. White, Director
Was te Management Division
Richland Operations Office
Department of Energy
Richland, WA 99352

Dear Mr. White: .
CORROSION OF WESF CESIUM-137 CAPSULES

Ref: Se}ecgum;;icat_ions me:sage John J. Jicha, Jr., to-J. D. Wnite, dated
uly 3, 1984
Letter from NRC signed by Mathan Bassin to Radiation Sterilizers, Inc.,
dated June 26, 1984

In the subject letter from NRC to Radiation Sterilizers, Inc., the NRC
indicated the need for additional information before they will take action on
a licensing application for use of WESF cesium=137 capsules in the licensee's
frradiators. The NRC cites the d:ita taken from PNL-4847 as a reason for this
action. The data from PNL-4847 are based on the results of tests conducted on
capsules which were insulated to yleld a salt/metal interface temperature of
about 450°C. This temperature is 200 to 250°C higher than those expected in
most irradiator applications; therefore, the corrosion rates do not apply to
lower temperature applicatiens. 7 D.gw"

The 450°C data shos corrosion rates up to 0.008 inch/year, over a period of
six-months, which led to the concerns expressed by NRC. More recent data from
a capsule neld at 450°C salt/metal fnterface temperature for one year showed a
somewhat lower corrosion rate (0.002 inchés/year). The reducid rate is
interpreted to be due to a combination of two factors: 1) r=tuzad cor-osion
rate with time because of depletion of the corroding fmpurities, and ) lower
initial impurity content. Future plans for this study include examination of
capsules each year for up to five years. The examination of the two-year test
f{s currently under way which should lead to a wore accurate interpretation of
the long-term corrosion data. Since this is a carefully controlled stucdy, it

can be used to evaluate the corros fon mechanism, define the role of impurities

on corrosion, and evaluate the effect of temperature. It is not, however, a
measure of the rate of corrosion at lower temperatures expected in irradiator
applications. 4

Examination of a WESF capsule used in the Sandia Irradiator for Oried Sewage
‘Sludge (SIDSS), operating at sbout 2 200°C salt/metal interface temperature
(a more typical irradiation temperature) for 27 sonths, showed that the

(o]

7



i - G aatelle
- Page 2 _

corrosion rate was adout 0.0002 inch/yea'. Interpolation of these data to
intermediate temperatures suggests that capsules operating at less than 250°C
outer surface temperature or 300°C salt/capsule interface temperature will not
corrode at a significant rate. : : .

The NRC also addressed the potential for enhancesent of corrosion by thermal
cycling at relatively low temperatures. We believe that such enhancement will
‘not occur. Rather, we expect that the corrosion rate will b2 characteristic
for the time at temperature. The possibility of enhanced corrosion is
currently being examined, however, and an experizmental verification will be
undertaken, If warranted. : :

We have recently completed an assessment of the data on WESF cesius capsule
corrosion, swelling, and mechanical properties (S. L. Tingey et al., PNL-5170,
June 1984), and a copy of this information will be forwarded to DOE and NRC
around August 1, 1984,

1f you have further questions concerning this matter, please contact
garth Tingey or Joha Latkovich.

Very truly yours,

J. L. McEliroy, Manager
Nuclear Waste Technology Progras office

JuV e )
cc: H. E. Ransom

J. L. Rhoades
M. Dayani



*b
)
. o ¢
FEDERAL EXPRESS | L . ‘_i_o” ;e‘ =.
. : [ -
July 23, 1984 , - _ "
e N
Mr. Nathan Bassin, Acting Chief : & \‘,i
Msterial Certification and Procedures sranch t :\))\ .
pivision of Fuel Cycle and Material Safety ‘)‘-' s -
U.S.N.R.C. = Willste Bldg. _ PP
7915 Eastern Ave. _ A \
S$ilver Spring, MD 20910 Ry é'J .
: A N A8 | _
Desr Mr. Bassin: Rt e ’3-}.6&‘5} Q‘l > .
. IR HUP SR S oL : =
. In response to your letter dated June 2(!986. I bhave had several
-, discussions with Messr.'s Carth Tingey and Gsry Bryan of P.N.L. Both
'Muz.

. A O S i S—

Brysn's report PNL=4L847 was erronecus.
S SRR U R At A .

Enclosed is & copy of a letter written by Mr. Garth Tingey to
substantiate my position that the WESF capsules should be safe in my
application. The interface temperature in wv applicstion is not
chcted to exceed 200 degrees Centigrade, wvhereas the data cited to
deny ®y request vas applicable to tempsratures of 450 degrees’
Centigrade. Thermodynaaically, lowver reaction rates will alvays result
from lower temjeratures.

The data on the Sandia irradistor, where the interface temperature
vas estimated %o be about 200 degrees Centigrade shoved corrosion raies
of sabout 0.00U2 inches per year. Using this rate of attack, 630 years
would be required to corrode through the inner 0.136 inch thick
stainless s-eel encapsulation. Considering that there are two 0.136
inch layers and that & linear corrosion rate is assumed, there seems toO
be little danger of & corrosion £ailure of the capsules prior to their
decay through 42 half lives. At vhich time the swount of radiosctivity
would bz negligible. Seven half lives will reduce the activity to less
than one percent. In al robab ’

Low temperature thermal cycling has never been shown to enhance
high temperature corrosion rates. Conversely, the opposite will most
likely occur following the generally scceptad lsws of thermodynamics,
‘and result in lower corrosion rates.

I have had seversl discussions with the metallurgists at 'Climax
Mo) vbdenum Compsny, 2 leading supplier of stainless steels, concerning
the effects of the low temperature thermal cycling on 316L. The
enclosed letter expresses their opinion on the possibility of fatigue
failure induced by thermal cycling. In their analysis, they refer to.

Bso4240238 830409 -
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" The detsils of these facilities have slready been approved by the -

Mr. Nathan Bass:n Page 2 July 23, 1984
U.S.N.R.C. .
afllion cycle fatigue limite without problems. Qur sestimated 30 vear -

gperstion would yesult in about 12,000 cvcles based upon one cycle per
dsy. Clearly this lov tewparsturs cycling will not adversely affect the
tntegrity of the WESF capsules. ) .

I have included also a copy of & U.S.N.R.C. license issued to the
. University of Minnesota authorizing the use of cesiun~137 in & wet
storags applicstion which could provide & precedence for this approva’.

e .

R U ‘rasult of c:;:c_u.-lvc discussions end Teview of the WESF capsule -
-design and corstructiom, 1 have not feund any substantive reason why the .
VESF capsule should not be approved for immsediate use in wy facilities. e '

o K.R.C., and my request is for the inclusien of sn slternate radiaticn
- source which has wet ;.n of the M.R.C. testing Tsguirements for sealed
sSOuUrces. ‘;:.' . et T L i....- S . . .

- PO

I can sympathise vith N.R.C. concerns over possidle downstream,
: unforeseen problems. I have discussed this concern with the D.O.E. and
they have suggested & c& ¢ monitori ram Wherebv periodicallv a

__capsule would be removed and seturned for snalysis which would give
early waraning of a potential long term problen.

I aw in full agreewent with this spprosch, gs well ss_the

requirssent for other reasonable rati ond

~included in the approval. I a= hereby requesting immediste approval of
. WEST capsule in RSI facilities based upon the dnformation provided
" perewith and previcusly by the D.0.E. By including the requirement of

periodical "D.0.E. capsule testing in the approval, I believe that we
. will all be wmore comfortable. e

_ 1 believe that I have .doquinly -ddruud‘your concerns, and look
forvard to your rapid spproval. Since this is an extremsly urgent
request, I will be calling you next week for a verbal response.
Sincerely, : ‘ L R . .

Allsn Chin . ’

President '

AC:ek

Enclosurses
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Department of Energy '
Washington, D.C. 20545 WLzs wsd

Mr. Richard E. Cunningham, Director .
Division of Fuel Cycle and Material Safety
U.S. Nuclear Regulatory Cocmission-
S{lver Spring, MD

- Dear Mr. Cunningham:

As agreed in our July 10, 1984, meeting regarding the Nuclear Regulato
Comzission's (NRC) Vicensing of the cesium 137 Waste Encapsul nt‘lg‘n nndq
Storage Facility (WESF) capsuie in irradiators, please find enclosed the
June 1984 report PNL-5170, “A Review of Safety lssues That Pertain to the
Use of WESF Cesium Chloride Capsules in an Irradfator,” which this office is
subnitting in support of our 1icensing request. _

~with BN

s Fragigcy .G ':I L 3° ' e 3 _TULT .0 e :
evidence that an NRC license for similar frradiators util{zing wet Joad, dry

storage, and dry operation design concept i< warranted.

With respect to wet load and storage and dry operation {rradiators, we
believe that considerable technical information exists from 10 years
operation of WESF that are applicable to the licensing process. In
addition, we have begun an accelerated thermal cycling tests of two WESF
capsules. This evaluation shouyld be completed in 6 wonths. DOE_recommends

that NRC license the first wet/dry facility on the basis that:
(1)_a capsule would be removed annually from one of each type of irradiator
and_subjected to destructive evaivation nfirm r ese

d_sut ion to confirm that operation of the
facilities goes not result in conditions beyond those that hav viously
demonstrated a high degrrge of !nuﬁﬂﬁ EI & EEEE-E iiEE:
doybly-encapsulated WESF cesiyp capsules: Yated WESF cesfum capsules:

(2) 1rradiator operating Timits be established well within demonstrated
integrity 1imits, e.g.,

wet load, dry storsce, operating/storage temperature
dry operation jrradistor - Umit: S3009C
wet Joad, wet storage, . operating surface temperature

dry ‘operation frradiator 1inmfc: 230000

thermal cycle 11-11:2
- " 12,000 cycles afr to wvater
2000C maximum delta T

BS04240242 B5040
NMSE L1630 8
04-19544-01  PDR




1 appreciate the opportunity that we had on-July 10, 1984, -to discuss with

you anc your staff the safety issues and related data. 1f you have any

questions, please contelt me sccordingly.

Z Jicha, Jr., Director
nd Byprodvcts bivision

f{ce cf Defense Waste '
and Syproducts Managesent .

Enclosure : -
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SE0RANDUM FOR:  t4114an J. Adam

dater{als Licensing s.cﬁo:;
Division of Ractological & Materfal Safety Programs

. Region 111
FROM: Janes E. Ayer
- Advanced Fuel and Spent Fuel Licensing Branch '
- Division of Fue} Cycle and Materia] Safety, eSS .
SURJECT: " CESIUM SOURCES IN THE FORM OF WESF CAPSULES

" 1K DRY IRRADIATION--VET STORAGE FACILITIES
Pe: Letter to Radiation Sterilizers, Inc. from W1l4an J. Aden dated

" tiay 29, 1584,
C ‘The purpose of this cemorandum 1s to inform you of our progress and intent -
= relative to authorizing the use of cesium sources ¢n the form of WESF
r . eapsules in dry frradiation--wet storge facilities.

On Cctober §, 1923, the Department of Energy {DOE) requested certification - -
. ¢7 NESF capsules for use in irradiators. The WESF aapsule has an activity
- level so high that AMSI NS42 recormends an evalustion of fire, explosion, .
or corrosion probabiiity and a separate evaluation of the specific source
.~ -usage and source design. The currently-used WESF capsule was designed for
_ . water basin storage of cesium chloride as & waste materfal. Furthermore,
the number of WESF capsules available is insufficient to satisfy <hc orders
) of three potential users. .For thess reasons, among others, IRC decided not
* ¢o repgister the WESF capsules as sealed sources. Instesd, MRC in 3 Yetter
dated April 3, 1984 agreed to assist in the evalustion of demonstration
faciltties and to review Yicense applications for demonstrztion projects
sponsored by the DOE. K .

The DOE has completed extensive mechanical testing of WESF capsules and
compared the results with ANS] X542 Class 6 Test Conditfons. The results -
of testing are discussed in PNL-5170, "A Review of Safety Issues That
Pertain to the Use of WESF Cesium Chloride Capsules in an Irradiator,® 2
copy of which is enclosed. The NWESF capsules comply with the test conditions
1 of ANSI %542 Class 3 and, with the exception of extermal pressure tesis
to comply with the most severe conditions designated as Class 6. Capsule
’ C samples have been tested for the effects of impact, percussion, and fire,
with no visible evidence of capsule failure. On this basis, it 4s our.
Judgment that the VESF capsule has wechanical properties sufficient to meet ‘

the American Hatiomal Standard for Sea dioactive Sources for Use in . .
- Category 11 and IV. Gazma lrradiators. There resains ¢ Iligguuesﬂon of /)2 PP
; Faeencinn probability. jgv‘ S.3

—~___—.___.____-_-
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. Tne Zteyear half-11fe of C5-137 15 an fncentive to use the WESF caps:ﬂe.for

periods of time grestly exceeding those experienced vith isotopes of such
shorter decady rate, such as Co-60. Therefore, corrosion effects over ’
extended periuds of time are important to en understending of the risk
sssociated with WESF capsule use. The DOE has an extensive program of Ty
corrosion testing that 15 still {n progress. Corrosion rates on capsules -
held st en'estimated interface temperzture of adout 15G° C. for up to six
years show insignificant attack on the inner capsule at the Cef1.316 .
{nterface. Experiments on capsules held at an intesface texperature of
ebout 450° C. for up to two years show variable hut" significant corrosion
rate at the Csl1-316 interface. These findings are in the absence of
long-term thermal cycling that would take place in the (Cztegory IV)
dry-trraciation/wet storage mode, T )
Efforts to ensure the use of relisble sources notwithstanding, the sffects

of loss of capsule integrity can be sfgnificant due to the soludility of

CsCl and the specific activity of Cs-137. At about 30° C. the solubility,

of CsC) 1s 200 grams per 100 grams of water. Less than 0.J03 mg. of C3-137 >
will contoaminate a 30,000 gallon storage pool to levels beyond those S
permitted Ly 10 CFR 20 for release to an unrestricted aree. Furthermore, "

if a resin zolumn is considered a point source, about & sg. of sdsorbed

£s-137 would result in a gama radiatios level of 1 R/hr. at {1 meter, - . .

.qecognition of the unigue properties of Cs-137 'chlor'ide.’ the reiults of the .
experiaental progras being carried out by DOE, and of meetings and discussions

. with DOE has led to the following conclusions relative to YESF capsule use

in Cstegory 1V gaz=a {rradiators.

. We would consider ihe first user of WESF eapsules to be the
*demonstration® factlity for a particular process.

« The demonstration must 1nc'h-a-dé periodic saapling and desiructive
testing of WESF capsuvles including:

1. An spproved sapling plan,

2. A commitment te tzst both fnner and outer capsules for
the effects of corrosion and to report test results,

3. An approved action plan and action levels based on test
nw‘ts. » Lt . -
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« The cecons:ra:lon mu:t 1nc‘lude proof of cperation ¢ capsuie:. at
.£ 3C0° C. operatiny surface temperature at the i=ost ~estr.ctive
“Jocation with a thermal cycle limit of 12,000 cycle: at r-to-mter
- over the 1{fetime of the upmle. .. .

e The desonstration sust address the ultimate cisposit‘.:r. of the
- spent capsules including:

1. A tomzitment to tnnspcrt frua loution of use to
location of receipt, . .

2. A cocaitment to nuive spent 'caps:nes. .

« The cemonstration cust address emergency procedures and systezs
including:

1. " Inpervious water storage pool liner, .

2 A storage peol cleanup sy:tan with prwis'lm for
shieléing,

. 3. Continucus monitoring of gas=m nciaﬁm mmﬁng
-~ froa cleanup resins,

~— 3. A plan for disposal of mm'inmd resins,

S. Procedures for operation of cleanup systems under
©  contaminzted conditions.

-

We 1ntend to proceed with licensing actions 1mroh1ny WESF :apsu‘les on the
above bases, If° you have Guestions regarding the above, please contact ce

at (301) 427-42¢5.
. a3 ) 2 Origizal Signed by
’ M:‘m car b

Janes E. Ayer
Advanced Fuel and -Spent Fuel
- Licensing Branch :
; Division of Fuel Cycle and
thterial Safety, HMSS

Enclosure: PHL-5170 °

ce: R. £, Cunninghan, FC
. B. Singer, FC
) J. Jicha, DOE
.c ) R. woodruff, Region IT
. D. Ae mssbnner. sp
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Distrioution:
Docket File RECunninghan .
0CT 15 184 WSS R/F RWoodruff, Region 11
% :;; DANussbuner. Sp
!SJMn. Region 111
Radiation Strrilizers, Inc, ‘bee: 3'3}'3.:: Dot Ehver -
ATTR: nr. /ilen Chin, President _ 6. Tingey

3000 Sand N1}l Road
3uilding Mo, 4-245 R
Menlo Park, California 54028

Sentlemon:

The purpose of thisg letter i3 to advise you that we are ready to resume’
processing of your April 3, 1984 application for smendment to License
04-19644-01. Our Intent relative to authorizing the use of cesiwm mrces '
in the form of WESF capsules in dry-irradiation/wet storspe facilities s
embodied 1n 8 memorandun to Willfam J. Adam, Region III, dated Sqna:ber b L
1984, A copy of tlnt wemorandim 13 encloud. .

Your current Hcense suthorizes posse:sion and use of limed nsterial in
accordance with statements, representations, and procedures contateed in
applications dated Jamuary 21, 1581 and August 30,- 1582 as well as several
letters amending and/or clarifying the applications. The use of WESF
capsules wili require extensive revision of those applications. Ve recosmend
that the necessary revisions be submitted as new or replacement pages to

the origiml applications. The new or replacement pages should be mmbered
and dated with the changed or mew items c‘laﬂy identiﬂed.

The utuched appendix to this letter emmerates changes to your existing
application that are necessary prelimimries to the avthorization of use of
WESF capsules in your Schaumburg, I1limois, and Vesterville, ODhio, facilities.
1n addition, we have {ndicated some of the mew considerations that apply to
- MESF capsule use in those facilities. Upon receipt of your response we
will resume processing of your appliations for- 1{cense amendment.

.1t yoo have any questions mmm to the above, please feel free to cﬂl
Jame E. Ayer (301/427-4205) or me,

Sincerely,

e

Bernerd Singer, Chief
Materials Certification
Dietston of Tuel Cycre and _
T ston of Fuel Cycle a : .
. , Materisl Safety —

.Endoa:res: oL A . ?41@ -

1. Hemortndum to WJAdam

¢td 9/14/83 . . \._
2. wmix . . -
”
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C APPENDIX

A. This list.ng is provided as an example of changes necessary to ydur
current applications.

A1. The following 1tems and s.ect‘lohs‘in the sporlications constituting & part of
\ License No. O4-19644-01 are restrictive to the use of cobalt-60. They should
A\ expanded to recognize the use of cesiue-137.
Litem 8D

*The only isotope to be used in this faci14ty is codbalt-60.°
« ‘Section}, 1st paragraph .
X .
N “The facility is cesigned .... utilizing a con'rolled codalt-60 source.”

4 Section 1, 3rd gngngh

\ . -
ol °The cobalt-f0 source elesents are generally .... delivered to the RS
%" - tacility in DOT approved lead casks from the isotope suppliers.®

| Section S, 6ta paragraph

*The following assumptions were made for these cal culations:
& 1. The Co-60 activity will be 107 curies or less.
sp\ *2. A nominal exposure rate of 1.2 R/hr,.” 2t One meter

i) per curie of activity has been- used.
For shielding calculations, «... .

*3. etc.”
\ *Source Break in Pool

& 1f a source ruptures due to any reason, the cobalt pellets ... could be
‘?} removed with Bagnets ... and returned to the vendor ....®



The fol'owing items and sections in the applications constituting a part of
License 04-19544-01 are restrictive to source loadings thst are typical of
Co-60. 1f the license 15 to be amended to permit possession of 30,000,000
curies of Cs-137 and 5,000,000 curies of Co-60, they should be expanded to
recognize this increase in source loading. )

Ttem 132 ,: )
“We do not expect the maximum source loading to exceed 5 MCY (5 megacuries).*

Jtem 13c¢

“The maze was designed to have Jess than 0.25 sR/hr. flux at the entrance for
a 10 MC{ source loading.® . . )

Item 13§ | : .

*The shielding has been designed to provide less than 0.25 mR/hr. at all
external surfaces with a 10 MC{ source loacing.”

Jtem 14 o .- -

*Our source racks have been designed for over 30 years of operation before

their capacity 13 resched. ...Since each new module represents about 100,000
curies (10 elements each of 10,000 Ci), they will have slightly over 3,000 curfes

after 30 years, the half-11fe of cobalt being roughly 5.25 years. AECL has agreed
to dispose of any decayed 1;otope.'

Section 1, 2nd paragraph .
*The dbiological shield is designed ... emission rates less than 0.25 mR/hr.*

Section 5, 1st parsgraph

"*The biological shield for the ksi'smwurg. MMNinots facility wes alculated ...

with a 10 megacurie source loading. During operatior, the sources, ... 1n the
12' x 25" x 54' gamme cell.” {12'8" x 23' x 43' gamma cell) . :

Section 14, paragraph 10
Water Treatment System

*water Chillers shold be considered when isoctope loading approaches two
megacuries....”
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3. The following items and sections in the application constituting a part
of License 04-19644-01 reflect designs based on the use of cobalt
pencils as sources. They, as well as drawings- that are a part of the
application, should be revised to recognize the comingling of WESF
capsules and cobalt pencils.

‘1ten 13d
, © "Source elements are loaded into standard modules, which hold 10 elements
« in a fat array, when received.” -

i Jtem 13e
*The source elements are placed into stainless steel modules, which are subsequently
\ & placed into a stainless steel source rack.... A steel cage is build around the
\_ source racks to protect them from the product carriers. The distance between
our source rack and the cage is approximately 12....°

Jsection 1, Sth paragraph

N ) .
en\_ “Up to ten source elements are loaded into each module ... 15 feel long, B feet high,
and 2 inches thick.® .

{ section 8, 2nd paragr ph

o .
'} ... ten sources are placed into one of our (the) source modules ... ina flat

. arrey.”
¥
l.gection 8, 4th and 4th paraoraphs

,e s_.. Our (the RSI) system utilizes two source racks with esch

w3 pack containing 32 (26) module channels. ... designed to contain three
o modules stacked.... The total capacity of our system ... 1520 (1560)
2 capsules.”®

Source Control Procedure - 3rd paragraph
sModules will be filled ... 96 (78); module positions in each source rack.*

Source Control Procedure - Sth ganongh
v -
& *Each source rack contains 32 {26) channels to hold the source modules.®

It s our impression that Radiation Sterilizers, Inc. (RS1} 1niegrds to
(‘ comingle WESF capsules with cobalt pencils. 1f this is so, please provide
 in your application a source management plan showing the distribution of
S WESF capsules among the cobalt pencils. This plan should address changes
q}of distribution with time, storage Yocations, and numb=r in storage, s
7 well ps other dat2 thet describe a considered source management plan.
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4. The following section in the applications constituting s part of License
D4-19644-01 13 specific to AECL source rods and vnloading/1oading procedures.

It should be revised to reflect procedures specific to WESF ‘capsules snd the
casks in which they are transported. . S

Section 8, parsgraph 1 .
"The basic source element in this system typified by_tbe AECL C-188 source rod ...

”~

1'7;‘

gg. each element ... identified with 3 serfal number....

gection 8, paragraph 6 - : i _
®oes The following procedure will be generally followed.

.1. oo e
- (thrwgh).

B. The NRC has agreed to assist in the evaluation of demonstration facilities and to

C

review license applications for demonstration projects. -We will consider the

first user of WESF capsules to be the demonstration for a particular process, in -

this case dry-irradiation/wet storage. As you suggested in your letter of

July 23, 1984 to Nathan Bassin, a capsule monitoring program is in order to “give
" early warning of a potential_ long-term prodblem.® Thus, your application for

1icense amendment to use WESF capsules in your facilities should include a plan

for1periodic sampling and destructive testing of WESF capsules. The plan should
fnclude: .

1. Proof of operation of capsules at CsCl1-316L -interface temperature < 200° C.,

In your July 23, 1984 letter to Nathan Bassin you claimed that, -"The
interface texperature in my application 15 not expected to exceed 200
degrees Centigrade.” Please indicate in your plan how you will monitor the

° temperature of the WESF capsule that resides in the most restricitve location
in the source array. The most restrictive location is construed as the
site of the capsule that is at the highest temperature. - If the surface
temperature of the outer capsule s measured, please show by calculation
the relatfonship between outer capsule temperature and CsCL-316 L {nterface
temperature. A plan for recording the daily maximum temperature during the
dry irradiation cycle should be included in the plan, .

2. A Hv‘ait of 12,000 cycles between dry-irradiation and wet storage,

In the July 23, 1984 letter you stated that, “Our estimated 30 year
operation would result in about 12,000 cycles ...." Please include

" in your plan the records to be kept that would provide a history of
the cumulative cycles of capsules between irradiation and storage. The
plan should address, particularly, the cycling history of those capsules
that are selected for destructive testing. :



3. The frequency of testing, rationsle for selection of capsules to de

- 8.

tested, the analyses to be carried out, and test reporting procedures,

In the July 23, 1984 letter you stated that you are in full agreement

with the approach of "a capsule monitoring program whereby periodically

a capsule would be removed and returned for amalysis ....* Accordingly,
the testing plan should include a rationale, on 8 statistically supportable
basis, for the selection of the WESF capsules to be tested. The Department
of Energy (DOE) has suggested that 2 capsule would be removed ahnually and
subjected to destructive evaluation, We agree that annual testing is
important for the first five years of operation. Thereafter, frequency of
testing should be predicated on the results of destructive amlysis. Thus,
the testing plan should include a sampling frequency that “ensures early
warning of a potential long-term problem.” The plan should be re-evaluated
every five years to coincide with the five-year license renewal process.
The plan should also identify both the destructive ard non-destructive
snalyses to be carried out. As a minfmum, the amalyses should be equivalent
to those described {n PNL-4847, “Cesium Chloride Compatibility Testimg

“Program Annual Report - Fiscal Year 1983,° by 6. H. Bryan. The test results

should be made available 1n a letter report to NRC. - The test plan should
{nclude the reporting procedure by which RSI will inform NRC in a timely
manner of the results of these periodic amalyses.

An action plan and action levels based on test resuits,’

The purpose of the testing progras is to anticipate problems related to
the use of WESF capsules. Therefore, the plan should include the idemti-
fication of a threshold or level of corrosfon effects that limit the useful
14fe of the capsules. The plan should also.describe the disposition of
capsules if, and when, the threshold has been reached. )

Documentation of a commitment to test capsules according to the subject
testing plan. .

RSI shall provide NRC with a copy of a letter, signed by a responsible
authority, that commits to the long-term testing of WESF capsules in
accordance with the asbove plan.



€. The effects of loss of capsule integrity can be significant due to the solubi? ity
of CsC1 and the specific activity of Cs-137. Therefore, the application must address

emergency procedures and systems that antd c1pate this unlikely occurrence. These
shall include:

: .:
1. A storage pool cleanup system, including shielding, that 1s capable of
removing cesium from paol water,

' ,’\5"‘ /2. Continuous monitoring of gasma radfation emanating vrom cleanup resin o) umns ,

3. A plan for disposal of contaminated rgi‘lns. i

4. Procedures for operation of cleanup systems under ndionr:tive\y contaminated
conditions, )

“~. 5, Procedures to be followed in the event that lonitored capsules exceed CsCl-316 L -
interface temperature of 200°C. '

5. The application must address the ultimate dispostition of :pent WESF capsules. This
address must inc%ude.

- 1. Documentation of a commitment to transport spent capsules from the location of
s use to the location of the ultimate receiver,
¢

& At the end of 1ife, 2s determined by the corrosion threshold, limited
radicactivity or other causes, the capsules must be transferred to the ,

. ,*° point of ultimate disposal. In addition to the applicant’s plan for this

s disposition, we require a copy of 8 letter, signed by a responsible authority, .

e that commits to the transport of spent capsules from the point of use to

the location of u‘ltiute disposal.

- 2. Documentstion of a conmitment to receive, store, and/or otherwise d1spose of
¢ Spent WESF capsules.

&  The NRC requires a copy of a letter. signed by a nspons‘lb’le authority,

I that commits to the reciept, storage, or other disposition of spent WESF

? capsules. If the commitment is made on the part of DOE, we will consider a
comitment t0 receive at 2 DOE-controHed site as 3 cormitment to disposal.
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November 8, 1984

Mr. James E. Ayer

Division of Fuel Cycle and Material Safety
U.S. Nuclear Regulatory Commission

7915 Eastern Avenue

Silver Spring, MD 20510

Dear Mr. Ayer:

Enclosed are my responses to your inquiries as stated
igafhe letter signed by Bernard Singer dated October 15,

As suggested all of the requested charges in Appendix A
were accomplished through new or replacement pages which
were numbered and dated in reference to the August 30, 1983
application. 1

The responses to the questions raiseC in Appendix B are
given on new pages. As you will notice, I have only -
responded to those questions which applied to our operation.

D.O0.E., ahd I have been in contact with Bill McMullen and

John Jicha concerning them. A letter from Jicha should be

sent to you which should be iacorporated into this response,
which addresses these concerns.

Certain questions will require :esponses from the /

The D.O.E. letter will cover the testing program and /
the ultimate return of the capsules to D.O.E. at the end of
their useful life.

Because of the uniqueness of this application,
licensing has been pursued directly with your office since
the Regions and Agreement States have deferred the decision
to the NRC Washington office. Our expectation is that the
Agreement States of California and Georgia, where we have
facilities, will accept you decision. .

8504240298 850408

Ss L 1C30
m—?vm-oz PDR

Radlation Sterllizers, Inc., 3000 Sand Hill Road, Bidg. #4-24S, Menlo Park, CA 94025 (415) 854-2800



Our Atlanta facility which is exp~cted to go on line
this month is the first facility designed to accommodate the
WESF capsules, and it is our intention to use the Atlanta
fucility as the demonstration unit. The licensing office in

Geczgia aas been notified of this intention as well as the
D.O.E. ‘

We anticipate that the Columbus, Ohio facility will be
the second RSI plant to utilize the WESF capsules.

I trust that these responses in corjunction with the
forthcoming letter from the D.O.E. will be sufficient to
finalize the approval of this submission.

Sincerely,

e e
Allan Chin
President

AC/tb
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Responses To Comments in_Appendix A

feference: October 15, 1984 Letter Signed by Bernard Singer

The attached pages should be substituted in the August 30, 1983
application. All changes were made to include the use of Ceeium=137
in the Illinois and Ohio RSI fecilities, as suggested in the
referenced letter.

Nev pages vere designated by small case letters following the
page in the spplication to eliminate the need for a total page
re-numbering, i.e. 378, 375, stc.
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Attachment

Application for Bvproduct Material License
Item No. 8 A-D

The only isotopes to be used in RSI licensed facilities in
Schaumburg, IL and Westerville, OH are Cobalt=60 and Cesium-137. Only
USNRC aprroved sources will bs used. Our major sources for Cobalt-60
isotope sources are the Atomic Energy of Cansda, Limited, AECL,
Neutron Products, or the U.5. Department of Energy.

The Cesium-137, in the form of WESF capsules, vill be obtained -
from the USDOE.

In any case, only USNRC approved source configurstions will be
used, and approval confirwed with the USNRC prior to purchase. All
source elements will be doubly encapsulated in stainless steel.

Raf. Section Ro. 8 "Saurce Cantrol Systes”
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Attachment

Application for Bvproduct Materisl License -

Item No. l3la

The RSI Schaumburg, IL facility consists of & single building
located at 71! East Cooper Court, Schaumburg, IL 60195. At the time
of construction, this site was located in a new development, and did
not have buildings on any of the adjoining lots.

The RS1 WVesterville facility consists of a single building
located at )05 Enterprise Drive, Westerville, OH 43081 in the Creen
Meadows Corporate Park. At the time of construction, this site was
located in a nev development, and did not have buildings on any of the
adjoining lots.

The only restricted area of both facilities will be the maze and
gomma cell. The shielding was designed to provide less .than 0.25
ak/hr at all external surfaces with a 10 MC1 cobalt-60 source loading.
RSI does not expect the maximum source losding to exceed 3 MCi of
cobalt~-60 in either facility. The shield will be capadle of shielding
up to 70 MCi of cesium=137, but only 35 MCi maximum are anticipated.

Raf. Section Mo. 5 “Biological Shield Calculations™
Sectian No. 14 "Property Description”
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Attachment
Application for Radiocactive Material License

Item No. l3c

This system utiliies & msze to permit the continuous passage of
saterial into and out of the gamma cell. The maze vas designed to
have less than 0.23 mh/hr flux at the entrance for s 10 MCi cobalr-60
source loading. This design vill also shield up to 70 MCi of
cesium-137 to meet this requiresent.

The entire shield for the maze and gamms ckll is a poured
concrets structure. The source storage pool in the floor of the gamms
cell is 23°' deep and made from stainless steel.

This facility utilizes four source racks that are stored at the
bottoms of the 23' deep storage pool when not in use. Electric winches
on the roof of the gemma cell raise the source racks until they are
centrally lecated in the gamma cell wvhen product is to be processed.
The penetrations through the roof for the source rack guide cables {«)
and lifting cables (2) are lead shielded to eliminate scatter through
the roof penetrations.

The entire conveyor system including product carriers and
re-usable totes ara sll made from metal. There sre no flammable
materisls wvithin the cell other then the processed product contained
within the metal totes. :

The gasma cell 19 furnished vith a smoke detection system located
in the exhaust veant vhich, when activated, will shut down the
ventilation fans, the conveyor system, and lover the source racks to
the bectzom of the pool. There is also & vater sprinkler svstem within
the gamms cell vhich will sutomatically turn on vhen the temperature
ir. the cell exceeds the pre-set 1imits of the sprinkler heads.

Raf. Section Mo. 1 "General Dascription of Facility”
Section M. 2 “Ceneral Description of Corweyor ard
)aterial Flov”
Sectian No. 3 "Caws c.rls-!cqyyy-u-f
" Gection No. 5 "Biological Shield Calculstions™
Secticn Mo. 8 "Source Contrul Systew”
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Attachment

Application_ _for Radioactive Material License

Item No. !1d

The RSI facility utilizes standard power and free conveyor
components to transport product through the gamma cell. This system
utilizes s zerc pressure sccumulation system vithin the cell.
Three-tiered carriers are used to transport the product through the
cell.

Each tote is loaded onto the bottom shelf and traverses the cell.
Upon lesving the maze, the totes are sutomatically elevated to the
second she.f and traverse tha cell a second time. Upon leaving the
maze, the totes are sutomatically elevated to the top shelf for a
thard pass through the cell, after which they are transferred off the
carrier to s conveyor belt vhich transports them to the finished goods
ares. :

There is no transfer of material within the gamma cell. A1l
trsnsfers from shelf to shelf are accomplished external to the waze
where they are readily wonitored. This feature adds 'significantly to
system reliability since the major problem ares in these systems is in
the tote transfers. Most. other systeas attampt to nake these
transfers within the cell vhere any jam will result in & system
shutdown before corrective action can be taken. '

Cobalt-60 source elements are losded into standard modules, which
hold 10 elements in a flat array. From this point on, source
{nventory will be sz the mwodule level thereby reducing accounting by &
factor of ten. Cesium-137 WESF capsules are loaded directly into
tilt out contsiners in the source racks.

The source mcdules, rack, and sll associated cables will be
_ stainless steel. The main rack cables will be prestretched to
minimize positioning erxvors with Cime.

The electric winches position the racks using built-in limit
switches. They sre designed to lover the sources by gravity vwhenever
there is a power failure.
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Attachment
Applicatior For Radioactive Material License

Item No. lle

The cobalt-60 source eslements are placed into stainless steel
sodules, wvhich are subsequently placed into & stainless steel source
rack. The cesium~137 source slements are placed directly into tile
out contsiners in the source racks. The rachs are positioned by
stainless steel guide cables at either end to minimize lateral swvay.
The guide cables pass through the roof and are tensioned above.

A steel cage is built around the source racks to protect thes
from the product carriers. The distance dDetweesn the source rack and
the product-carriers is approximately 127 which ts considerably more
than other facilities where this distance is typically 2" to 3". This
distance substantislly decreases the possibility of any interaction
between the source rack and other elements of the systea, thereby
decreasing the probability of damsging the sources in the facility.

_ The product carriers are hung from an overhead track and the
bottoms are aligned with floor guides as required to prevent lateral
movement.

All product is eoqutmd vithin metal totes on the product
currier thereby preventing cartons from being dislodged and damaging
the sources. )

The main conveyor drive is equipped with an electronic motion
sonitor which prevents excessive forces to be exerted in the event of
a conveyor jam. The motor is also reversible such that the conveyor

can becowme unjammed by reversing the drive.

Ref. Section No. 2 "General Descripcion of Comveyor
. and Material Flo/” v
Secticn No. 7 "Design Safety aralysis
Seccaon M. 8 “Source Concrol Systes™
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Attachment
Application for Radioactive Material license

Jtem No., 134

The biological shields for the RSI Schaumburg and Vesterville
facilities vere based on & similer design used for the Tustin, CA
facility. Only background resdings have been recorded at the 1.5 MCi
source loading level. The shielding has been designed to provide less
than 0.25 mR/hr at all external surfaces vith a 10 NCi cobalt-60
source loading. This shield will be more than adequate to shield up
to 70 MCi of cesium=-137.

pef. Section No. 3 "Camma Cell Safety Systew”
Section No. $ "Biclogical Shield Caloulations”
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Attachment
Application for Radioactive Material license

Ttem No. lé&

The isotope racks have been designed for many years of operation
before their capacity is filled. At that time, in order to maintain
operating levels, the sources with the lowest activity will be removed
and nev high sctivity sources added. .

. .

Each nev cobalt-60 source represents typically 6,000 to 10,000
curies. EZach nev cssiua source represents typically 40,000 to 60,000
curiss. '

Spent 1sotope in all cases will be returned to the supplier for
disposal. )

daf. Section No. 8 "saxce Cortrol Systan®
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Description of the RST Camwma Facilitv

RS] facilities are designed to sterilize prepackaged
medical device products for the health care industry
utilizing either a controlled cobalt-60 or cesium-137
source. The basic components consist of a biological
shield, a source system, & safety svstem, and & conveyor
system for transporting the material through the cell. The
syetem is highly automated and controlled by a Texas
1n:truqcnt- programmabdle controller.

In al) cases, the biological shield {s designed to meet
the requirements of a non-controlled area, with radistion
emission rates less than 0.23 mR/hr. It consists of s
concrete cell snd an entrance mage to allov access by
continuous overhead conveyvor. A deep water pool beluw floor
level is used for isotope storage. A detailed description
of the biological shield is presented in Section Neo. $.

The codbalt~60 and cesiuw=137 source elements are
generally doubly encapsulated, velded stainless steel
pencils. Typically the cobalt~60 sources would be AECL
C=-188 source elements, although similar sources could be
used from other isotope vendors. The cesium=117 sources
would be typically in the form of WESF capsules supplied dy
the USDOE. These sources are delivered to the RSI facility
in Dp?-cpprdvod shipping casks from the isotope suppliers.

Professional crane operators transfer these casks from
truck trajilers to the bottom of the deep storage pool via an
opening in the roof of the gamma cell. The opening is
normally shielded with either s stesl or concrete plug. The
source elements are vemoved from the cask and lcaded into
the source racks vhile under the protective laver of water.

When cobalt=60 scurces are used, up to ten source
elements are loaded into a module prior to transfer to the
storage racks. The cesium=-137 sources are loaded directly
into the racks. The facilities utilize twe source racks
each, the Schaumburg racks are 13 feet long, -and the
Westerville racks are 12 feet long. Stainless stee! guide
wires are used on either end of the source racks to control
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their positions. Electric winches, lucated on the roof of
the gamma cell, raise and lover the racks with limt
switches controlling the vertical position of the source
racks. In the event of an electrical failure, the winches
will automatically lower the sources to the bottom of th
pool using gravity and & frictaion clutch. .

When the facility is in use, the source racks will be
centered vertically on the product carriers. Access to the
room 19 obtained by lowering the source racks to the bottom
of the pool.

The storage pool is 23 feet desp, 23 feet long, and 6
feet wide in Schaumburg, IL. The pool in Westerville ie 22
feet deep, 18.%5 feet long and 6 feet vide. They are
constructed of reinforced concrete with an 0.125-inch thick -
stainless steel liner. The water in the pool will be
de-ionized and filtered by circulsting it through s vater
trestment system located adjscent to the cell. The level in
the pool s controlled within presaet limits with sbnormally
high and lov level warnings. All penetrations in the pool
lining are within the top 12 inches.

The components within the pool are constructed of
stainless steel to minimize corrosion. Some of the externsl
plumbing will be plastic. .

The safety system has been designed to meet or exceed
all of the requirements for fscilities of this type. A
detailed description of the safety system 1s given in
Section No. 3. '

Material to be processed is conveved through the cell
on three-ttcroa carriers supported by an overhead powver and
free conveyor system. Product is loaded into metal tote
boxes which in turn are loaded onto the bottom shelf of the
three-tiered carrier. To obtain msximum dose uniformity to
the product, each tote passes through the radistion cell
three times, once at sach shelf level. The totes are
sutomatically elevated one level after each pass through the
cell. After the third pass, they are automatically removed
from the =arrier and transported to the unloagtn; ares.
2efer to Section No. 2 for & detailed description of the
conveyor operation. .

The design of the Schaumburg fscility vas periormed by
the architectural firm of Barsnyk-Popowvch Associated, 710
Riggins, Park Ridge, Il1l1inois 60068 (312-6%93-5757). The
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30,000 square foot facility was designed and built to meet
all local structural and seismic regquiresents.

The design of the Westerville facility was performed by
the architectural {irm of John Cathers, 6877 Neorth High
Street, Worthington, Ohio (6146-883-2794). The 20,000 square
foot facility was designed and built to meet all loecal
structural and seismic requirements.
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Section No. O

Biological Shielding Calculations

The bioclogical shields for the RSI Schaumburg, IL and
Vesterville, Ohio facilities were designed to provide less than 0.29
wRk/hr dose rates at all external surfaces, and at the entrance to the
maze, with a 10 megacurie cobalt-60 source or a 70 megscurie
cesium=137 source loading. During operation, the sources are stored
in two veartical source racks centraliv located in the gamms cell.

When not in use, the racks are lowered to the bottom of a 23 .foot
deep stainless steel tank filled with water.

Conservative design criteria were used throughout. Actusl field
checks of radiation levels in and around other RS! facilities,
designed to similar criteria, have shown effectively zero radiation
leakage with cobalt=60 source loadings up to 1.6 megacuries.

The cell and maze design are shown in Draving Nos. RSI 2-100 and
RSI 2-!01 for Schaumburg and Drawings Nes. 502-600 and 502-601 for ’
Vesterville. ) ’

All calculations and layouts have been checked and approved by
Mr. Lugene Tochilin, CHP, Certificate No. 60-166. Calculations are
provided only for 10° curies of cobalt=60. The shielding thicknesses
required for cesium=137 are sbout 702 of the thicknesses required for
cobalt=60. This calculation thurefore represents the vorst case
condition.

The following nsiunp:tcns were made for these calculations:

l. ?hg,Co‘p activity will be 10’ curies or less.

2. A nominsl exposure rate of 1.2 R/hr at one meter per curie
of activity hss been used. For shielding calculations, the
entire activity is taken to be a point source central to the
source racks. . .

3. A self sbsorption factor has been spplied for radiation
transmitted through the roo. and through the end walls. A
factor of 1/4 has been used.
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cables to be relieved in the unlikely event that & rack jam does
occur, thereby increasing the chances of dislodging and freeing the
jsm. Rods may also be run dowmn the cable guide openings in the roof
to assist in freeing the rack if necessary.

To further assure that the product carrier does not contact the
source racks, s metal protective cage is built around each source
rack. The conveycr drive cdnnot overdrive in the event of a jam
becsuse of 8 built-in jam detector.. The drive is aleo reversible
which allows jamming pressures to0 be relieved.

Source Carrv Out S

Provisions have been mad2 to prevent the improbable event of
source being carried out by the carrier from the cell to the losding
ares. In order for this event to occur, the following sust happen:
The source must be dislodged from the source wodule contained in the
source rack, bridge the 12" separction ts the carriers, and attach
ieself to the carrier which presents s relstively smooth surfsce to
the sources. Howvever, if this does happen, it will be detected by the
radistion detector located in the middle of the maze which will stop
the corvayor snd lover the source rack to the bottom of the pool. Alld
personnel will be excluded from the maze, and the RSO will take full
charge to formulate the steps necessary for the safe removal of the
source of radiation.

Source Break in the Pool - Cobalt-60

If a cobalt source ruptures due to any resson, the cobalt pellets
would f511 inte the pool. Sowe corrosion product radiocactivity night
be released to the pool water which would be detected by monitoring at
the vater trestment area and through pool water samples. De-ionizing
colusns would be used to remove the doluble contaminants from the pool
vater. The cobalt pellets could be removed with magnets or suction
devices under the direction of the RSO and the source vendor. These
would be loaded into s cask and returned to the vendor for further

processing or disposal.
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detector, and §f ct;her is activated, the source yill be lowered, the
conveyor stopped, and the ventilation fans turned off.

Source Leak = Cesium=~137

The probability of a lesk in a WESF capsule is far less than for
s cobalt=-60 source. The major reaszon being that the WESF :
encapsulations are each D.)36" thick compared to 0.020" to 0.030"
thick encapsulations for cobalt=60. The cesium is in the form of &
fused cesium chloride which is wvater soluble. Testes have indicated
that the diffusion of cestium chloride through small holes in doubdble
encapsulations is slow. Monitors at the ion exchange column will
detect lov level leaks in the capsules.. If this occurs, ilon exchange
techniques successfully used to clean up cesium from Three Mile lsland
vill be used to decontaminate the pool water.

The leaky source will be identified and rswoved and returned to
the DOE. ‘

Page 732 Revised 11-05-84
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Section No. §

Source Contro)l Svstew

Cobalt-60 Sources

The basic Co-60 source element in this system is typified by the
AECL C~188 source rod as shown on the accompanying draving. Other
SOuUTCe elements may also be used as manufactured by G.E., Neutron
Products, or other approved encapsulators. Each element will be
permanently identified with & serial number and its location in the
system will be controlled at all times.

Upon receip. at the facility, up to tan sources are placed into
one of the source modules. These modules are permanently identified
and contain the sources in a flat array. From this moment on, the
sources will not be removed from the module, and the basic inventory
control will be at the module level. Control and records will
therefore be reduced by a factor of ten

Individual sources are traceadble through module losding records,
a copy of wvhich is attached. The source position ts equivalent to the
loading order of the sources into the module. As modules are shifted
within the source racks, their nev locations are noted on the source
control sheet. )

The source modules ars loaded into channels within the source
vacks. The RS! system utilizes two source racks with each rack
containiny spproximatsly 26 module channels. Each channel is designec
to be contiin three modules stacked one upon the other.

The maxisum cobals=&D capacity of the Schaumburg system is 1920
sources. The maximum capacity of the Vesterville facility is 13560
sources. ’

Al)l module loading will be controlled by, or under the
supervision of, the RSO or an asuthorized user of the isotope. The
following procedure will be generally followed:

Page 131 Revised [1-05=84




\sf’

C;
—

C

Cesiuw=137 Sources

The cesium source elements will be the WESF capsules produced by
the DOE at Richland, WA. A draving of the WESF capsule 18 included
for reference. Each source will be serialized for identification bv
the supplier. )

The cesium source rack is designed to be used with the WESF
capsules sxclusively or in combination with cobalt=60 scurce modules.
Dravings 3502-384 and 302-38% show the construction of the cesiun
source racks. The only difference between the Schausmburg and
Vesterville racks is the length: 15 feet versus 12 fest.

" Because of the size and weight (20f) of the WESF capsules, they
sre handled individually and loaded directly into the source rack.
Tilt out modules are used which hold either 6 WESF capsules or two
cobalt-60 modules as previcusly described.

initial shipwents of WESF capsules will be via C.E. type 1500
series casks since thes: are the only approved casks. As other casks
sTe approved, they will be considered for use.

All source loadings will be performed by er under the supervision
of the RSO or an authorized loader of the isotope. The following
procedure will be generally followed.

1. Source casks will be delivered to the facility on an open top
trailer in approved casks guch as the G.E. Series 1300
containers. Survey the ca,k for excessive leskage upon receipt.

2. Check paperwork to sssure that it is in adr.cacnz with the
purchase order. :

3. Remove the heat shield.

4. Perform leak test on the cask by running water through the cavaity
and monitering the water. If activity is detected, notify the
vendor and re-seal the cask. If no activity is detected,
proceed.

S. Leave vent and drain plugs off to sllov thes cavity to fill as the
cask is lowered into the pool. Retain the plugs for installing
after the sources have been removed.

6. Unbol: cask from shipping skid.
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7.

11.

12.

13.

4.

15.

17,

18.

19.

20.

21.
2:2.

23.

Loosen, but do not rumove, cover bolts. ‘ ,
Attach cable for cover removal. - ot
Attach the cask sling.

Remove the roof plug with the mobile crane rented for the loading
operation and place on the roof over one of the shielding walls.

Lift the cask with the crane from the truck and lower it slowly
through the roof access .into the pool in the floor of the gamma
cell. ‘

Avoid the upper cask vent since steam uay be generated and
ejected from this opening as the cask is lowered into the pool
vater.

When the cover is 6" sbove the water level, remove the cover
bolts. . .

Continue to lower cask slowly to the bottom of tha pool.

Unhook the cask c1§n; from the hoist.

Hook cover s'ing onto hoist.

Remove éovcr and chezk for contamination as it clears the weter.

Place cover on the roof and remove the sling frow the crane
hoist.

Using & long handled, vented hook tool, remove the socurce cage
fros the cask and place it on the floor of the pool. Monitor
radistion levels at the pocl surifacs.

Load sources into the source rack after checking the serial
numbers. : )

Document loading on source control sheets.
Replace source cages into shipping cask.
Re-sttach the cask lifting sling.
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24. Slovly raise cask.

25. Check cask for contamination as it clears the water.
26. Re-insert drain plug as the bottom clears the water.
27. Place cask on skid and bol; down.

28. Remove drain plug .nd.drctn into bucket. Cho;k vater.
29. Replace cover and bdolt down.

30. 1Insert top and bottom plugs.

31. Replace fire shield and bolt down.

32. Repest steps 1-31 for esch cask.

33. Rewove all radicactive materials labels from the casks.

34. Cover caution tags on.c‘sks with ahipping labels for ic:urn
ehipment.

as. lcplaéc roof plug. . .

36. Run survey around facility with sources in the operating
position.

37. Take sample of pool water for lesk tcc:in;.

Source Control Procedure

Source control will be maintained at sll times on each WESF
source capsule. Dats vill be maintained on separate control sheets.

Each tilt out module is designed to contain & capsules, 3 in each
side. Source location will be by wmodule, by side, by position.
Modules are numbered from the top left corner from left to right and
top to bottom. Module sides are designated as left or right. Source
positions are 1,2,3 reading from left to right within esch side.
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Comingled Sources

It 19 possible that the initial isotope loading into an RS1
facility will be exclusively cobalt=-60 in order to rapidly get on
line. The source racks will be designed as shown in Drawing No.
502-584 and 302-385. The cobalt pencils will be loaded into cobalt
source modules which contain up to ten pencils in a flat array. Thesa
wodules will then be losded into the tilt out containers in the source
rack. Two modules will be loaded per contasiner in the central
horizontsl row.

Specific RSI facilities will be designated to operste primarily
with cesium=137 and others with cobalt-60. When sufficient cesium=l3?
i1s loaded into & facility, the initial startup cobalt=60 will be
transferred to a licensed RSI designated cobalt-60 factility.

All RS. facilities vwill operate in & product overlap mode which
sinplifies the isotope mansgement probles. ‘henever long term usage
of cobalt=60 and cesium=137 in & single plant is necessary, the
cobalt=60 will be losded into the central horizontal rew of the rack.
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REMOTE GAS TUNGSTEN
ARC WELD ULTRASONIC

REMOTE GAS TUNG
ARC WELD HELIUM
LEAK CHECKED

- Figure 4
WASTE ENCAPSULATION AND STORAGE FACILITY (WESF) CAPSULE
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The water level in the pool is controlled at the sump located
outside the cell in the water treatment arss, since they are
hydrsulically connected vith 8 1" stainless stecl pipe. lmmersion
electrodes in the sump will actuate a solencid valve on the make-up
lane to control the pool level wvithin contrel limits and alarm st
abnormally hagh or low levels.

A timer on the make-up solenoid will indicate if cu#csstvc
amounts of water are being used, which would be indicative of s wvater
leak.

The water chiller i» an optional piecz of equipment vhich should
be added at hign curie loadings. The heat generated from one
megacurie of cobalt-60 is 13KW. Since the source is only in the water
less than 5% of the time, the heating effect on the vater should de
ainimal.

Vater chillers should be considered when cobalt-60 isotope
loadings approach tvo megacuries and wvhen cesium=137 loadings approach
six wegascuries, vhere the equilibrium water temperature will be

spproximately 100 - 110 degrees Fahrenheit.

A pipe fros the main vater line §s connected to the return line
wvhich may be used to ssintsin the pool level in the event of & gross
leak. This line is equipped with ar adti=siphon valve to prevent
inadvertant draining of the pool. :
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Responses To Comments 3in Appendix B

Reference: October 135, 198. Latter Signed by Bernard Singer

Item B.1

The statement made in the July 23, 1984 letter, “The interface
tempersture in my application is not expected to exceed 200 degrees
Centigrade”, is & correct statement based upon sll previous available
information. Both actual measurements and snalytical calculations
support the contention that the surface temperatures in air will be in
the range of .80° C to 130° C, which was the basis of my statement.
Most of these temperatures were for horizontal cspsules in stagnant
air. In the RSI applicstion, the capsules will be vertical and the
facility ventilated st & rate of 400 CFM. Both of these conditions
should result in lower capsule tamperatures. .

The expressed opinion of PNL secientists is that a 300* ¢C
interface temperature 1s a reasonsble safe interface tempersture.
Additionally the 300° C temperature was specified in Mr. Avers letter
to Mr. Adams dated September 14, 1984,

Ve feel that the 300° C snterface limit is reasonsble based upon
all existing test data, and would request that this limit be adopted
for the RSI applications.

This 300° € limit, if adopted, is so much higher than any
seasured or calculated temperature for WESF capsules ‘in similer
applications, that ve do not see the necessity to WONILOr temperature
levels.

The techniques and wmethods for measuring these temperstures would
either have large insccuracies in the seasurement Or Compromiss the
safe operstion of the facility.

Most measurements and analyses have been on single capsules. An
analysis made by Mr. Marvin E. Morris and reported in SAND79-2240
veported that the effect on tempersture of any capsule is virtually
unaffected by adjscent capsules as would exist in & source rack.

Sased upon the above srguments, ve request "that the maximum
interface temperaturs level be incressed to 300° C and the requirement
for seasuring and monitoring the capsule temperatures be deleted
unless subsequent design or operationsl changes could result in
conditions whare higher temperatures vould result. .

Item 3.2

An sccumulating counter is incorporated into our system controls

o



wvhich will indicate at any time the total nuwmber of tiwmes that the
source rack has been lovered inte the uater storage pool. The 12,000
eycle requirement is well within the capscity of the counter.

Records will be maintained on capsule identification, loading

_dates, and thermsl cycles for each capsule.

Item B.]

This item is covered in a letter from the USDOE. The test plan
vill be described by DOE. RSI agrees to cooperste with DOE in the
selection and return of the test capsules to the DOL designated
laboratory. .

Jtem 3.6

This item is covered in a letter from the USDOE.

Ivem 8.5

This ites is covered in s letter from the USDOE.

Item C.1

Tvo types of capsule failure are .n:thipa:td. The first is &
small lesk due typically to & weld failure or crack. In this
situation, the problem will be detected through early wvarning gamma or
beta detection of the pool wvater. Leskage rates vill be lov enough to
permit personnel access to the shielded cell vith the sources in the
water storage position.

lon exchange resin columns, shielded by casks or concrete will
continually remove activity from the water wvhile operstions to
identify the leaking source are in process.

Techniques similar to those developed by the OCE et Richland for

"detecting and removing leaky sources will be smployed. Each capsule

will be loaded into & sealed closed loop system filled with water.
The re-circulating wvater will bYe monitored for activity buildup

indicating a leaky source.

Once the lesaky source is identified, it will be sealed into &
container and loaded into s shipping cask for return to DOE.  The
second type of capsule failure would be termed catastrophig end result
in radistion levels above the storage pool which would prevent
personnel access. This type of failure would typically be caused by
sechansical failure of both capsule walls, thersby exposing large
quantities of CsCl to the pool.



In thas situation, shielded ion exchange columns wonuld be used
external to the cell to remove the activity from the vater. The
contaminated exchsnge resins vould be trested ae¢ so0lid veaste and
buried in commercial sites.

Vhen the activity in the cell has been reduced to safe levels,
the procedures described for s small failure vil) be followed.

In both instances ths fscility will be decontaminsted as.
necessary prior to resumption for operstion. ’

Itew C.2

Continous monitoring of the resin ¢clesnup columns will bde
performed to detersine when they must be vemoved and repleced. GCGamma
monitors and survey meters will be used for this purpose.

ltem C.3

Contaminated resins vill be removed as solid wvaste and shipped to
commércial burial sites. Typically the resin columns vill be cast
inteo concrete vhich serves as the shielding and shipping container.
Item C.4

Reference C.] above.

ltem C.3

Reference 3.1 above. Generally if s condition occcurs wvhich would
indicate that an interface temperature exceeding 300 C hass been
reached, DOL and RAC will notified for disposition.

ltem D.1

The WESF capeules vill be leased to RS1. The conditions of the
lease require that R51 return tham to DOE at the end of life, as
detersnined by DOE.

The cond:itonl tovering the return of the '‘capsules is covered 1in
e letter fors the USDOE.

Jztem D.2

T —————————

This item is covered in a letter from the USDOE.
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Distributfon:
DEC 10 884  Docket File  RECunningham
| WSS RF  DMoodruff, Reglon 11
FCAC R/F DAN.ssbaumer, SP
FCAF R/F ,WAdam, Region 111
BSinger / JEAyer..
bee:  JJicha, DOE

Radiation Sterilizers, Inc.
ATTN: ®r, Allen Chin, President
3000 Sand Hi11 Road

Butlding No. 4.245

Menlo Park, California 9402%

Gentlemen:

The purpose of this letter 1S to respond to yours of November 8, 1984
related to the amendment of License 04-19644-01 which would authorize the
use of WESF capsules in your Schaumburg, Il1linois, and Westerville, Ohio,
facilities. In That letter you stated that you intend to use the WESF
capsules th a demonstration at your Atlanta, Georgla, factlity. Stnce
the State of Georgia i3 3n agreement state, and thereby has independent
Ticensing suthority,- you must apply to 1ts offices for the appropriate
license. Because you intend to use your Atlanta facility as the WESF
capsule demonstration for dry-irradiation/wet storsge, we will take no
further action on your outstanding request for amendment to License 04-195644-01,

If yau have any questions pertaining to the above, please feel free to call
James E. Ayer (301/427-4205) or me.

Sincerely,

Bernard Singer, Chief

Matertals Certificatton and
Procedures Branch

Division of Fuel Cycle and
Material Safety

cc: Pobby h. Rutledge, Director
Radiological Health Section
Department of Human Resources e
1256 8riar C11ff Road, Room 425 South
Atlanta, Georgia 30306

--------------

---------------




December 14, 1984

Mr. Bernard Singer
U.S.N.R.C.

Willste

7915 Eastern Avenue
Silver Springs, M0 20910

Dear Bernie:

This utte.fraquests that you continue action relative to my recent
Noverber 8, 1984 letter relatad to the Arendment of License No.
04-19644-01. _

Due to changes in cur plant schedules, RST will use the Westerville,
Chio facility as the demonstration unit for the WESF Capsules.

I apologize for any confusion which I may have caused, and I will be
contacting Jim next week concerning this amendment.

Presiden
t
X/ip
90: g
6133 by
4240199. 850408
%"1%519&2?61 POR

Radiation Sterilizers, Inc., 3000 Sand Hill Road, Bidg. #4-245. Menlo Park, CA 94025 (415) 854-2800

/
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January 23, 1985

Mr. Jon Reuscher

Sandia National Laboratory
pivision 6450

Albuquerque, NM 87185

Dear Mr. Reuscher:
£ XAMINATION OF WESF CESIUM-137 CAPSULES USED IN SIDSS

We have completed an optical metallograpaic examination of corrosion specimens
taken from the two subject capsules. Since there is interest in these data for
the licensing and operation of irradiators using cesium capsules, it is appro-
priate to briefly describe the results pending publication of the report to be
issued jointly by SNL and PNL in a few months.

These capsules (C-73 and C-74) were encapsulated at the Waste Encapsulation and
Storage Facility (WESF) at Hanford in September, 1975. In July 1978, tney were
transferred to Albuquerque and used in the Sandia Irradiator for Dried Sewage
Solids (SIDSS) from then until April 1984, when they were sent to Hanford for
examination. Thus, the capsules were maintained at relarively low temperature
(80 to 100°C capsules/salt interface) for 34 months G at irradiator tempera-
ture {150 to ZOO'C.interface) for 69 months.

Upon opening of the capsules, the radiocactive salt was dissolved from the cap-
sules and four samples cut from each inner capsule wall for corrosion examina-
tion. Mechanical thickness measurements were first made on each sample prior
to polishing and metallographic examination. The thicknesses measured on the
sanple clustered around the nowinal specified thickness wall, and in every
case, was well within the specified tolerance. Microscopic examination showed
& maximgn corrosion pitting of less than 0.001 in. on any of the sanples. This
corrosion is comparzble to that mezsured from the “zero time* capsuies studied
by Bryan in conjunction with the 450°C tests. The "zero time™ capsules were
examined after filling in the normal process, but were then examined to deter-
mine the extent of corrosion which occurred. This corrosion of less than
0.001 in. was due to interaction with the molten salt initially at 700 to
730°C, and then cooling for one hour.

From these studies, we conclude that the corrosfon rate is so small at the
temperature experienced in SIDSS that corrosion cannot be observed even after
nearly six years at temperature. This observation seems to be consistant with
corrosion studies at 450°C on actual WESF capsules and at 800°C on capsules
containing a similated nonradioactive salt. Since earlier corrosion experi-
meats on 316L stainless steel with pure cesium chloride snosed very low rates
a: temperatures as high as 600°C, we conclude that the high temperature




Mr. Jon Reuscher e
Jznuary 23, 1985 ' €:vBaﬂ€‘|Ie
Page 2 : .

corrosion (B00°C and 450°C) is due to impurities rather than CsCl itself.
The temperature coefficient of this reaction s apparently so large

(€* ¥ 40 kcal/monle) that no reaction can be observed at SIDSS capsule
temperatures. These data suggest that capsule-salt interface temperatures
up to 300 or 350°C should be acceptable for continuous capsule operation.

We have also evaluated the salt composition in the capsules and will be
completing examination of the welds shortly. We have also discussed the
results with Dan Sasmor of your staff in preparation of final reporting.

Thank you for your continuing interest fn this study.
Very truly yours, <
ST, KTy

Garth L. Tingey
Ceramics Technology and Nuclear
Byproducts Section

GLT/tf

cc: J. Ayer - NRC
M. Dayani - DOE-RL
J. Jicha - DOE-HQ
W. McMullen - DOE-AL
H. Ransom - DOE-RL
D. Sasmor - SNL
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MEMORANDUM FOR: Donald A, Nussbaumer, Assistant Director
for State Agreements Program
Office of State Programs -

FROM: Richard E, Cunningham, Director
Division of Fuel Cycle and Material Safety
Office of Nuclesr Material Safety and Safeguards

SUBJECT: STATUS OF WESF CAPSULES

Tne purpose of this memorandum is to document Office of Nuclear Material
Safety and Safeguards (MMSS) staff evaluation and conclusions regarding
acceptability of WESF capsules for licensing as you requested in your
memorandum of December 13, 1984,

After several meetings with Oepartment of Energy (DOE) staff, the WRC
agreed that a determination of the 1icensab§lity of byproduct use should
draw upon th2 evaluation of results of demonstration. Furthermore, we
offered to review license applications for demonstration projects sponsorer
by 0CE. These positions are documented in a letter to John J. Jicha, Jdr.,
of the DOE from R. E. Cunningham, dated April 3, 1984.° -

Large commercial {rradiators, such as -those used for medical product
sterilizaticn, f211 into two general categories defined by design and
operation, These are (1) wet load, dry storage, dry {rradiation anmd
(2) wet Yoad, wet storage, dry jrradiation. In the first case. the frradiatiorn
§s carried out in air; when the {rradiation duty cycle is over the source
arrays are stored {n air. Loading and unloading of source capsu'es into or
from arrays 1s carrind out in a gamma shielded, water nool.

’

The 2cceptability of WESF capsules used 4n the wet load, dry storage, ¢ry

{rradiation moce has been successfully demonstrated in the Sandia Irrzdiater

for Dried Sewage Solids (SIDSS). The SIDSS has heen in operatior since pril

1679, Our staff has visited and ohserved the facility. A final safety

analysis report, SAKD 70.2240, that describes the SINSS and assesses the

hazards associared with its cperation has been reviewed hy 'NMSS staff,

VESF capsule examination {ncluding contairer mechanical propsrties, salt

compnsition, and corrosion effects have heen conducted on capsules at SI2SS

gtart-up and after five years of operation. The capsules after five years

of operation show no effects significantly different fron tha start-up

capsiule conditicn, Furthermare, 4t 45 the NOE plan to pericdically evarire,

for severz) years, capsules from the SINSS to confirm their intearity in

that irradiator anplication, Pased on our nhservatians ard evaluatines of

the aSove. we conclude that the UESF capsules are suitahle for use in

~ facilities licensed t7 operate in the wet 1nad, dry storace, Ary irraciation mode,
""" 8504240210 850408
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The acceptability of VESF capsules for use in the wet 1024, wet storage,

dry {rradiation mode has not yet been demonstrated to our satisfaction. A -
commercial irradiator has expressed an interest in performing as a demonstration
factlity. DNOE and NRC are {n the process of defining such conditions as a

capsule testing program, {rradiator op2rating limits, and action plans

preliminary to the DOZ formulation of 3 Yease agreemeant. VHe will keep you '
{nformed of significant decisions as they are reached. k

Richard E. Cunningham, Director
Division of Fuel Cycle and

Material Safety v
Office of Nuclear Material Safety

and Safeguards

Origina!l Signed by
Ric%ard E Cunningham

Distribution: FC-167
- "FC Central File RECunningham

( ) NMSS R/F RWoodruff, Region II
: : FCAF]R/F i:JAdam, Region 111l
Miller LifAyar =
JHi ckey LCRouse
BClausser FBrown
DRChapell
-'%2 : ] EC
(4413 o FCAF";-_._ . .,E ................ ' ...v-oF--comhoo...-.... ......F.E@-L-o‘ot ------- y ""';'i" eepseres
ety TEAVSFD | LR id'ﬁcﬁr iiter,  oREhapell 1€
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pr. Jchn J. Jichs, Jr.. Director

Reh and Ryprocducts Division

Office cf Defense Haste -
an2 Byproducts Menagement

Department of Energy .

Hashington, D.C. - 20545

Dear Mr. Jicha:

The purpose of this letter 1s to document the understanding and agreements
betwaen the Department of Energy (DOE) and the Muclear Regulatory Cormission
(WRC) staff relative to the licensing of a commercial facility to act as

a demonstration of the use of WESF capsules in a wet storage-dry irradiation
mode. This understanding and agreements are based upon your letter of

July 25, 1934 to me, discussions hetween R111 Remini of your staff and Jim Ayer
of mine, and the Tesse agreement to be entered into between the DNCE

and the licensee.

o As 2 part of the DOE testing program, capsules will be pertodically

- provided to COE hy the licensee for examination. Capsule selection
and testino will be nc more frequent than ore per year for the first
ten years and no less frequent than the first, third, sixth, and
ninth year after first use. Since the lease agreement 1s to be
renegotiated after ten years, subsequent testing and sanpling plans
will be reviewed at that time. Capsule selection shall be made
with the concurrence of DOE and shall incliude consideration of
capsule temperature and use history. p

o Because corrosion rate 1s a function of temperature it is important
that the thermal history of the capsule selected for testing be
knmwn. Thus, the demonstration shall include temparature monitoring
of the surface of 3 capsule at the mnst restrictive location ir the
source array. The most restrictive location is construed as the
site of the capsule that is at the highest tewperature. As an
alternative th> site of 2 capsule selected in advance for testinn
ray he chosen as the monitored loaation, The method of ronitoring
shall be approved by DO and NRC,

° -l‘ur‘lng the 11ifetime of use in the irradiator the surface temperature
of the monitored capsule shall not exceed 3000C and the Vimit of
thermal cycles between air and water shall not exceed 12,000,
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o As a minimum, the tests and analyses carried out on selected MESF
capsules by DOE shall be equivalent to those described in PNL-8RA7, -~
“Cesium Chloride Comnatibility Testing Program Annual Report--Fiscal
Year 1933," bv 3. H. Bryan, which include examination for corrosion
of the tnner capsule. The test results shall be made avaflable in
8 letter report from DOE to the N2C.

0 The lease agreement requires return of WESF capsules to DOE “in the
event that the destructive amalyses of any WESF capsule removed
from the Yessee's facility ... indicates detrimental effects which
would potentially jeopardize safe facility operation ...." " Ve
agree that corrosive penetration of 25 percent of the inner capsule
w1l constitutes detrimental effect suficient to varrant resarpling
‘and examination or return of all WESF capsules to PCE's control,

Based on the shove understanding and agreements, we will continue with our
14censing activities relative to demonstration of WESF capsule use in 2
commercial 1rradiator. Where appropriate the Vicense for the demonstration
irradiator w:1) be conditioned to reflect the foregning agreements. If you
have any questio s or do not concur with the shove understanding, please
let us know as soon as possidble.

Sincerﬂy,
~
Richard E. Cunningham, Director
Dévision of Fuel Cycle and
Material Safety
Office of Kuciear Material
Safety and Ssfeguards
Distribution:
FC Central File
NMSS R/F
FCAF R/F
RECunniagham
LCRouse .
bece: WRemini, DOE
JEAyer
JHickey
- ViMiller
T A
J;' ”{:, Ji"-"'z'”'
Epetitt r'3 /'-'-‘:'/‘”’"’ 4
V-A-28, A-29 *see prior concurrence attached.
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sonamed' JEAver:ab/fE  'JHickey VT er DRChapell RECunningham
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Apdlation Sterilzers, Inc.

ATTli: Or. Allen Cnin, President
3000 Sand nlll Road, Sullcing 4245
tenlo Park, CA 94902%

Ceer tr, Onin:

This refers to your letter dated Aprti 3, 1964, requesting an sencment
to License No. 04-19644-01 authorizing use of Dopartment of Encrgy (UCE)
wESF ceslum~137 capsules In your Irredlators. Ve have 3is0 reviewed the
aocltionzl Information provided In your letter dated November &, 19t4.
As we have discussed on the telephone on meny occeslons, our pri=ary
concern in evaluating your application s making @ detormlnatica thet
the capsules will perform satisfactorliy under actust Ingustris! “wet
storage/cry use™ conditions. For this purpose, DOE has agreed to
centinue 8 testing prograx which will Include destructive exarminatlien
cf wESF capsules.

As you stated In your Novender B lettar, you expected DOE to sens us 2
leTter discussing thelr leass errangenents and testing progrem, whlch
woulg essist us In revieving your application. tie have not recelveg eny
latter from DGE. However, we have discussed the matter with them snc
ottained some Information. Our understanding of thelr lesse and testing
requirements Is stiil uncer reviev d>y DUE menagement,

in the meantine, we ore proceedinc with review of your epolication.
Plsase provice additional Informstion as outllned belon:

t. DY Testing Frogren

Please provide the following comitments with respect to cepsule
testing:

8. RS! will not ascept any cepsules trox DOE untll a3 lezse or other

witten agreement has been executed which provides for 2 cepsule
testing prograe.

8504240173 850408
NMSS LY
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Alian Chin

b. RSl will provide up to one capsule per year from each demonstretion

tecliility to DOE on request for destructive testing.

Any test results provided d

regquest, and

d. If DOC determines thet the ca
and recslls them,
{Evidence

may result in o recall).

2. Tempersture monlitoring

We have reviewed your submittal dated November 8, 1984, 8ad we stiil belleve
that 1t s important to collect temperature dats for use In
Pleass commit to Install o s
and recording tempersture and to provide ¢

test results.

y DOE to RS! will be provided to WRC on

he Inner capsu.e

system should msasure capsule tempersture st tne location ostineted

to reach maximus temperature.
be Instalied ond operated.

3. lliinols facllity

Describe how sn¢ where the system wlil

) The best locstion for the temperature sensor
would eppesr to be In & source holder as close as possidble to the surface
of 3 source capsuie near the center of the source reck.

Your spplicetion Indicates that your Ohlo faciilty wili be the

demonstration faclility,

Therefore, plesse confire that you will not

sccept WESF capsules at your Iilinols facllity unless (1) DOE has
sgreed In writing to test cepsules from that facillity and you have
Instal led a tempersture monitor, OR (2) DOE has renoved o capsuie from
the Onlo facliity after one year and confirmed that the capsule has
performed as expected.

4. Plesse clarity your exact melling address.

most recent letter does not astch our records.

S.. 1t Is our understanding that you are withdrawling your request for tisutron

Products scurces.

The dullding number on your

We wiil complete review of your application upon recelpt of the sbove
Piease reply In dupilicate and reference control No. 18E2¢,

Intormation.

DISTRIBUT ION
VLML) lor
Jhyer
BCarrico
DNussbaumer
SBaggett
JGlenn, RI
JPotter, RII
BMallett, RIII
JEverett, RIY
RMontgomery, RY

Sincerely,

Origezz? Cie--2 7y

JoXa T, I, Sosuer

John W, ., Hickey,
tndustrial Sectlon .
Material Licensing Branch

Section Leader

evaluation of
ystem for continousiy monltoring
he results to DOE end NRC. The

psules exhiblt unacceptudie d.eforloraﬂon
RS! will return the capsules to OOE on regques?.
of corrosion of 251 of the thickness of ¢
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FEDERAL EXPRESS

_Apt‘tl 4, 1983

Mr. John Hickey
U.S.N.R.C.

Willete Building

7913 Bastern Avenue
Silver Spring, MD 20910

Dear John:

As & condition of the NRC amending our license
064-19644-01 to use cesium sources, Radiation Sterilizers,
Incorporated (RSI) agrees to the following:

1. 2SI will not take possession of any cesium
capsules until it has properly sxecuted a lease
agreement with the Department of Energy (DOE).
This agreement vill incorporate the testing
procedures agreed upon by the NRC and DOE for
evalusting the VESF capsules to be pericdically
removed i om the designated 2SI demonstration
facility/facilities.

2. After NRC approvel, and prior to shipment of any
cesium, RSI will designate to the NRC in writing
which facility or facilities will be monitored as
demonstration plants. RSI will petition DOE to
consider wmonitoring tvo or more of its plants as
demonistration units based upon NRC's current
position of requiring 12 months experience with
the demonstration facility. As you know, BS1

"would like to load at least two facilities within
a ) - 6 month period. 7The outcome of thess
diecussions will define the demonstration facility
or facilities. In any event, sdditional use of
cestium {n a non-desonstration plant will not be
jmplemented until after the first test capsule has
been evaluated froam the first demonstration facil-
ity, or unlese approval from the NRC is obtained.

3. In any RS demonstration plant, the temparature of
the capsules will be monitored by a thermocouple
attached to the protective cage around the source
rack. The location, frequancy of messurement, and
acceptable temperature resdings will be msutually
agreed upon by RSI and the NRC.

onm——
P

e i
NSSecad—01  POR

Radistion Sterilizers, Inc., 3000 Sand Hill Rosd, Bldg. #4-245, Menlo Park, CA 94025 (§15) 854-2800



Nr. John Hickey April &4, 1985

U.S.K.R.C. Page

$ince both RSI plants in Illinois and Ohio are covered
by the same NRC licenss, approval of the use of cesium 19
requested at this time for both subject to the conditions
set forth in the preceding paragrsphe.

1 am appreciative of your cooperation and efforts to
bring this project to a rapid and agreesabdle conclusions.

Sincerely,

e JH

Allen Chin
President

2

n
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eace 1 or 2 saces |
Mrendgens Y. % |
MATERIALS LICENSF _ '

i pyisuant 1o the Atomic Energy Act of 1954, as amended, the Energy Reorganization Act of 1974 (Public Law 93 -438). and Title 10,

B Code of Fedenl Regulations, Chapter 1, Parts 30, 31, 32, 33, 34, 35, 40 and 70. and in reiiance on statements and representations

' herstofore made by the licensee, a license is hereby issued authorizing the licensee to receive, acquire, possess, and transfer byproduct. |
B! source, and special nucleas matarial designated below, to use such material for the purpose(s) and at the place(s) desigrated below . to |
| deliver or transier such material to persons authorized to receive it in accordance with the regulations of the applizable Pant(s). Thus IE
B License shall be deemed to contain the conditions specified in Section 133 of the Atomic Energy Act of 1954, as amended. and s
2. subject to all applicable rules, regulations and orders of the Nuclear Regulatory Commission now or hereafter in effect and to any !}
E!  conditions specified below. ) : , |I=

Licensee i'
In sccordance with lettor datod i

i kil 3, 1924 4
. 1. Ta2iation Sterilizars, Inc. 3. License number 04-136 11 is z'=nled in i
v its erntirety t© read as follnws: 9

370 Sard 11 Soad, 4~245 d

© 2 Ciamlo Fazh, California M025 — |
' . 4. Expiration date Jue 30, 1925 !I-

5. Docket or :
> Reference No. 0 sk _
i 6. Byproduct, sousce, and/jor 7. Chemical and/or physical 8. Maxumum amount that licensee '

i special nuclear material - . form may posiess at any one ume !
undsr this license {
A alt 60 De Sealsl sourees (ATL _ p 5,72, aries, et
Mrlal C=153) ’ srxoe not to wowed
) . 15,000 crxrien
2. O=sim 137 8. Sealed saxces (D02 3. 39,000,9 cxiss. Tazh
) t{E3F) sourse oot ty wee=d
: 180,91 axrics
C. Coinlt 60 ~ Ce . Sealod sarces {(r2x. C. 5,000,000 curies. =<
. Mdial C-138) source not Lo =xon2l
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July 22, 19A%

FEDERAL EXPRESS

Mr., John Hickey
C.5. N.R.C.

Williste Building
7919 Easstern Avenue
Silver Springs, MD 20910

Dear John:

Ve have finally progressed to the point where the
cesium shipments can commence. The folloving tasks
have been completed by RSI:

1. Executed lesses with DOE for a total of 21 MCi
Ceolum, -

2, Completed fabrication and registrastion of
nine (9) Model 1500 series shipping containers.
These casks are in Hanford svaiting loading and
shipping.

3. Final approval obtained from Rockwell on RS1
five (3) capsule shipping holder, based upon
results of thermal tests.

.. Truckaing centrscts signed with A.J. Metler to
transport capsules.

3. Both Westerville, OH and Decatur, CA plants
have been modified t2> accept cesium capsules.

The Vesterville facility, which {s the designated
wet storasge demonstration facility, vall be caded with
approximately 9 MCi of cesium commencing of or about
August 1, 1985. .

Dadtetioan Cleslttoace tan AAA Cond WIS Band Nida a Aok Maaln Mavh 4 ALRAR /04T 00 ABAA
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Mr. John Hichey
Juiy 22, 1983
Page 2

The tewmperature of the capsules will be wmanitored
with thermo couples on the source cage (stationary) and
on a dummy source loalied into the source rack
sandwviched betwveen live sources. After enocugh data has
been obtained to establish & control reference
temperature st the cage thermo-couple the source thermo
couple will be removed.

A second temperature monitoring plan will also be
evaluated for potential long term measurement. This
system will use Hermet Markal HM Series temperasture
andicator labdels, which will cover the temperature
range of concern. These sensors will be enclonsed
withan & water tight dummy capsule which will be loaded
into ‘the source rack with the VESF capsules.

As ve discussed ecarlier, both RS! and DJ. desire
to move the 21 MCi of cesium in a single continuocus
prograa. RSI would prefer to split this amount between
tvo of tts facilities for maximum utilization of the
fsotope.

In order to accomplish this, 1 am requesting that
condition 3 of your April &, 1985 letter be modified to
permit the use of cesium in a second facility
immedistely after the WVesterville factility is loaded.
The conditions of use in the second facility will sti11ll
be governed by the results of testing of capsules at
the designated demonstration plant in Vesterville. It
18 anticipated that the shipment of the % NMCi tinto
Uesterville will tahe 2-3 months to accomplish. Ve
will spree to remove the cesium from all of our plants
bavsed upon anv adverse result from the Uesterville

Sapsule.

Any interruption in the shipping schedule, will
result i1n considerable pertubations in the DOE Hanford
operations and potentially large addational financial
costs to RSI. .

Our optimal choice 19 to load 12 MNC1 tn{o the
Decatur faecility after Vesterville, and ve would like
to have & favorable response Lo our request before wve
submit an amendment to the state of Georgia. Your
raspid response to this request 19 urgently sought in
order to provide the state cof Crorgia with adequate
time to respond. I awm sure that they will contact your




Mr. John Hickey
July 22, 1983
Page

office for confirmation.

1 will cail you next Monday to discuss this wmatter
vwith you- .

Thank you for your cooperation.
Sincerley,

Qidan Cha

Allan Chin
Prevoident

AC/th
Enclosure
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2050-C10 TEMPERATURE INDICATOR LABELS,
through Mermet®, Markal HM serles

2350-C28 .

For measuring. monitonng and documenting tem-
perawures in Fahrenheu or Celsius degrees. Accuracy
= 1%. Of plasuc-coated paper. approximately 16 x 48
mm. with self-adhesive backing. Each labe] has five
temperature-indicating panels marked in °F and °C.
Pane) color changes ureversibly from white to black
when marked temperature is reached. Resists sol-
venis. gresse, oil. steam and water. Colcr will net
change through aping.

Q. Tomparsiure panels .
108 110 118 120 130°F
40 43 46 49 54*C
2050-C12 120 140 150 160 180°F
40 6o 63 i 82C
— Z050-C14 105 139 150 170 200°F
40 2] 6S 7 93°C
2050-C18 140 150 160 170 180°F
- 60 (1] n 77 52°C
2050-C18 180 200 210 220 240°F
82 8l o9 101 116C
— 2050-C20 200 230 250 270 300°F
9 110 121 132 149°C

2050-C22 270 280 300 310 330°F
132 149) 149 154 166°C

2050-C24 200 300 310 320 330°F
143 149 154 160 166°C

300 330 35 370 .400°F
- 149 166 177 188 . 304

7030C28 400 425 450 480  SOO'F
204 216 232 249 2060°C

.Bwr?afﬂ“‘ ) #‘“" fz:g

Hermet _
Markal HM Series
Temperature
Indicator

so avallable with single temperature panel
marked in °F and °C, on special order. Information

furmished on request.

Z080-C19 LABEL, 130°PA4C. PRgof 12......eoeeee 19.20 v’
2050-C12 LABEL 180PAZC. Phgol 12 .....ceoooe. 19.20
030-C14 LASEL, 200PA3C. Phgol12............ 19.20
2085018 LABEL, 100°FB2C. Phgof 12.....cceueee 19.20
ZCI8 LASEL, 36TPAIST. Phgof32...coo.eee. 19.20
Z010C19 LABEL, J00FN4FC. Phgel12.....oonet 19.20
Z080-CI2 LABEL, 3IFIGSC. Phgef12........e.. 19 20
2050636 LABEL 330°F88C. Phgol12..ceneeene. 19.20
2060-C38 LABEL, S0TF/I04C PRy of13......cneee 19.20
Z080-C38 LABEL, S00P280C. Phgol12.......... 10.20

2050-C38 TEMPERATURE INDICATOR LABEL
ASSORTMENT, Hermet®, Markat HM-LO

Consists of three each 2030-C10 and C16 Labels, three
labels having temperature panels 190, 200, 210, 220,
210°F and 68, 83, 99, 104, 110°C and three having
temperature panels 240, 250, 260, 270, 280°F and 116,
131, 127, 132, 138°C.

2028 LABELS, W40 . Set ol 13 .. .ccoueene cree 19.20

2030-C37 TEMPERATURE INDICATOR LABEL
ASSORTMENT, Hermat®, Markal [ ]

Consists of thiwe Z050-C24 Labels; three tabels having
temperature panels 340, 350, 350, 370, 380°F and 171,
177, 162, 188, 183°C; three with temperalure panels
300, 400, 410, 420, 435°F and 193, 204, 210, 216,
294°C; and three having panels 430, 465, 480, 490,
S00°F and 232, 241, 249, 254, 260°C.

Z0S0-CIT LASELS, MMMLSeref12. . couunnens 19.20 SJ}S
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Radfation Sterilizers, Inc.
ATTN: Dr. Allan Chin, President
3000 Sand H111 Road, Bldg. 4-245
Henlc Park, Californta 94025

Dear Or. Chin:

This is a reply to your letter dated July 22, 1985, regarding use
8: igzium-137 WESF capsules in your irradiators under License No..

Please be advised that you are required to adhere to all commitments,
statements, and representations in your license applications and
associated correspondence, unless we specify otherwise through a
license amendment. 1f you request a liceanse amendment, it should
submitted with the proper fee to our Region IIl Office. They will
coordinate with other NRC offices as appropriate.

HWe have the following specific comments regarding your letter dated
July 22, 198S:

l. As we requested in our letter dated April 4, 1985, you still need
to submit a detailed description of your continucus temperature
monitoring system, including sketches. We believe that is
fmportant to obtain cortinuous temperature data o the capsules.
Please note that the thermocouple system cannot e removed unless
this is authorized by a license amendment.

2. As you stated in your letter dated April 4, 1985, you will not use
cesium in a "non-demonstration plant® until zfter the first test
capsule from your Ohio facility is evaluated by the Department of
Energy (DOE) (after one year), unless the Nuclear Regulatory Commission
approves. As we explained in our letter dated April 4, 1985 and in
telephone conversations, test data should be obtained on the
performance of the WESF capsul@ in production irradiators before we
authorize routine use. We do not belfeve that it is appropriate to
authorize use of the WESF capsules in your I1linois facility
prior to obtaining satisfactory DOE test results from the
Ohfo facility. '




Radiation Stertlizers, Inc. ~2 -

If you have additional questions regarding this nattrr. feel free
to call me directly at (301) &27-4238.

Sincerely,

5 John W. N. Hickey. Section Leader

Industrial, Medical, and Academic
Sections

Material Licensing Branch

Division of Fuel Cycle and
Material Safety
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Mr. John W.N. Hickey, Section leader
Industrial, Medical and Academic Sections
Materisl Licensing Branch

Division of Fuel Cycle and Materisl Safety
U.s. BR.R.C. _

Villste Building

7915 Esstern Avenue

Silver Springs, MD 20910

Dear John:

Per your July 235, 13835 request, the following
sdditional information is provided regarding the
temperature monitoring of the VESF capsules in the
Vestervillc, OH plant.

_ Chrosel-alumel thermocouples vill be used to monitor
the tespearature using sn Ouegsa digital potentiometer
read cut. The thermocouple vire will b€ insulated with
s glaus~resin cover. Ceramic standoffs will be used
wherever the wire might contasct the sources.

A duwny source, sisulating s VESF capsule, will be
_uwesed. The dummy will be of the ssme outside diameter,
sluminum, end have 3/4" wvall. A hojie will be drilled

into the mid-height of the dummuy, and the
chrosel-alumel bead pesned into the wall. The dummy
will be sealed top and bottom.

The dummy will be loaded centrally into the source
rack, snd be surrounded by WESF capsules. The dummy
will be ponlt:oncd'oueh thet the thermocouple will be
in closed proximity o the adjacent WESF cspsule. The
temperature should simulste the :qu.cc temperature of
the VESF capsules within reasonadle limits. Xt should
be better then monitoring the source vrack a8 we )
originally discussed. RECE .

The reference thermocouple will be locsted on the ‘“l;
source cage as close as possible to the dumny

thermocouple. The leads from the dummy will be routed REGH
vertically slong the source rack. They will then be

8312100172 850828
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Nr. John W.N. Hickey
July 33, 1983
Page 2

routed vertically to & pulley at the ceiling, an2
thence to the outside cell wall to connect to a
tersina) strip. Additional)l wires will sttach to the
tersinsl strip and be routed through wall penetrations
to the readout potentiometer located ocutside of the
cell.

As you hnow, I have always questioned the need to show
that the surface temperature of the VESF capsule stays
belov 300°C in my spplicetion. Every thermal asnalysis
and actual temperature seasurement on the VESF capsules
has shown that the surface temperature will not exceed
175°C. Enclosed i3 RSI's anslysis which shovs an
expected surface temperature of 133°C.

The moest recent thermal test run at PNL shows maximus
surface temperatures of about 160°C in stagnant air.
In our facilities the temperatures should be
significantly lewver because of our higher ventilation
rates .

Of more concern to me are the potential safety hazards
involved in having locose, moving wvires strung around
the inside of the radiastion csll. I am very concerned
that they could get entangled with the conveyor system.
and potentially csuse a source jam. 1f this occure, 1
expect the MRC to accept the responsibility.

As stated in wy wvrevious letter, I would like to
messure the temperature after the firet loading, and
then remove it once the corresponding cage temperature
hae been established.

Thermal models and anslyses have indicsted that only
imnediastely adjacent sources can tnflusnce & opecific
source. Therefore the cspsule tempersture ie neot
affected by the total nusber of sources. The fnitial
temparature ruading should also be be worst cass, since
decay will always make it lover.

L]
Based upon the sbove concerns, 1 am requesting that you
persit us to remove the thermocouples sfter our fivet
test. My major rveason for this request is radiation
safety.



Mr. John V.N. Nichey
July 31, 1983
Page I

I would appreciaste your rapid response to thie request
since we are planning to start loading VESF cepsules
into the VWesterville plant on August 3, 19685,

Stnceicly.
%A’K—
Allan Chin
President

AC /e

ec: Dr. Barry Fairand
D.G. Wiederman, Chief



SURFACE TEMPERATURE OF

CESIUM AND COBALT CAPSULES

A theoretical model is used to estimate the temperzature
distribution within a cesium capsule and predict the temperature
at the surface of a cobalt capsule. Studies performed at Battell:
Northwest and Sandia provide information on temperature within a
cesium capsule. Comparison of theoretical results with the
available data base for cesium provides tie down points to
determine the efficacy of the model and estimate calculaticnal
uncertainties.

CESIUM CHLORIDE CAPSULE

The power output for 93137 is 3.35 = 1l°3u/c£ from gamma

emission and 1.0 x 127°w/ei from beta rays. Essentially all the
beta rays are abscrbed and 358 to 48% of the gammas ace absorbed
within the capsule. Therefore, the total watts peg curie
gcnctated.!ithin the capsule range from 2.17 x 18 “W/eli to

2.34 x 187°wW/ci. Given an average curie loading per capsule of
8,000 ci, the power generated within the capsule, which appears
as a heat load, ranges from 108.5 W to 117 W. Based on the above
thermal loading and knowledge of the capsule geometry, the
equilibrium temperature distribution for a capsule immersed in
stagnant air can be determined via heat transfer calculations. A
cross sectional view of the cesium capsule is shown in Figure 1.
The isotope loaded portion of the capsule has an overall length(2.
of 50.1 en.

The steady state heat balance equation with an internal source is
given dy,

-R7T = P (1)

3

where X is thermal conductivity,Vthe Laplacian operator and o(r)
the volumetric thermal source strength. Por zadial conduction ir
a cylindrical gecmetry Equation (1) beccmes,

(2T 1 dT )= QO (2)
d.:.’-*,lz.dl- Q)



PAGE TWO

The general solution of this equation is

T) = -%-rt}ha#q
Given the following bdundaty conditlom. |

g-:o,nro J T=7I,J:,=a,

the applicadble solution for the configuration shown in Pigure 1 is

=T =& 2_p3
=l ‘_/Q‘(d, %) shga, @

1£ T, is the t-onpcnturc.along the centerline where r=g, then

: - - - .
s ga "

where X i:_'i:o thermal conductivity of cesium chloride

(k=1 x 18" “W/cm =°c). The volumetric hezt source is found from
the power output per capsnl.. i.0., 188.5 W to 117 W, andsscurcc
volume ‘F_g’.'l = 992.7 cm®. Thus Q ranges from £.169 W/em” to
6.118 W/em™. .

(3)
o;‘ﬂ.sa.

Using an average of these two numbers,
Te-T * 23.2 °C.

Work pezformed at Sandia predicted that the maximum tomperature in
the ;cesium chloride stayed at least 158°C below the melt
temperatures of the salt. The melt temperature is dependent on
impurity content, but has an average value of approximately

680 °C. Based on this value, the temperature '1'1 at the outside
surface of the isotope is

T, =458 °c-23%c = 427 °%c.

" The temperature drop across the stainless steel clad is found from
the heat conduction equation, _

q.::..ﬁL:iﬂfRJZ :%z;

(6)
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Integration of this equation yields

Tl s ;'ﬁﬁo:&b(a%") (7

where £‘S2 8.2 Wem - *°C.

Based on average values of qQ=1113 W
o
?1 - Tz - 6.2 C.

In the spirit of the calculations, the temperature 4rop across the
clad can be neglected. ohis also is true for the temperature darop
across the outer capsule. Thereiore T, % T, and 'r,:-.'r‘.

Heat transfer across the gap betwaen the two stainless steel
capsules is assumed to occur principelly via a radiative process.
The net rate of emission of radiant energy per unit area between a
gurface at temperature T, and one at T, is

R=€0(T -5")

where § is the epissivity of the surface and
0= 5.67x m‘xﬁ’wmi -®c.

(8)

Measurements performed at sandia have bracketed the outer surface
temperature of the cesium chloride capsules between g2 °C and

138 °C. Employing an average value of 135 °C for T,, & value of
427 °C for T, and an emissivity of 8.6 to 8.8 fos tﬁc stainless
ateel wall?,’the value of R ranges from 8.11W/cm? to 6.15 W/ cx'
Based gn_m,;vougc pover of 113 wW/capsule and a surface azea of
899 en”, e inner capsule of cesium chloride emits about

8.13 W/en®, vhich is in good agreement with the calculated range
of values. A

proximate range for unpolis stainless steel (scme oxide
formation) in the temperature rangs 20° C to 708 *c. Validity
of the above assumption is éirectly tied to the appropriaténess
of the u}.octcd range of emissivity values.



PAGE FOUR

As noted earlier, the equilidbrium surface temperature of a cesium
chloride capsule immersed in stagnant air ranges from 80 °C up to
138 °C. Over this temperature range, heat transfer to the air
reservoir is dominated by natural convegtion. The equation of
convective heat transfer is

qQq=h A('r4 - 7A) : (9)

where
q - Power output of the source in watts

= Convection coefficient

A = Surface area of the scurce

™" EZquilibrium surface temparature of the
source i

™" " Ambient air temperature

An approximate expression for the coefficient of nmatural
convection in air at atmospheric pressure is

Y
h = 4/9“0-‘/[(5_-5)]"'
, 26" (18)

given in W/ - *c.

After substitution of this expression into Equaticn (9) wvith the
kxnown value of A, Equation (7) reduces %o

a = 8.274 (T, - 7,)5/4
=’ 4 %A (11)

where q is the power generated by cesium chloride given in watts.
It is of interest to substitute the extreme values for q, i.e.,
188.5 W to 117 W, into EBquation (11) and compare the predicted
values of Ts with Sandia‘s measured range. For q = 188.5 W and
T =24 °C,°7, = 144 °Cand q = 117 Wgives T, = 1351°C.

‘rﬁcu values 39:.0 within 28% of the mazimum tonpcntun recorded
by Sandia, d.e., 130 °C. Thersfore the preceding model can be
applied with reasonable confidence to predict the equilidbrium
surface temperature of cobalt capsules.
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COBALT CAPSULE SURFACE TEMPERATURE
R R P e M e bl

The power output per curie fgs coba't-60 is 14.9% x 1B"3wlc1 from
garma emission and €.56 x 18 °W/ci rrom beta rays.

Approximately 18% of the gammas ars absorbed in the capsule and
1860% of the beta rays. Therefors the pover generation in the
cobalt capsule is approximately 2.05 x 18 °wW/ci. Given,

10,000 curies per capsule, the total power genesrcted is

20.5 Watts per capsule. : .

The outside dimensions of a cobalt capsule are 0.953 cm diameter
and 45.1 cm length. Substitution of pertinent values into
Equations (9) and (18) gives SH

. . ' (12)

Since q = 20.5 Watts,

('1'4 - TA’ = 11} 'c. or for
T\ = 24 °C, T, =135 ®c.

The estimated uncertainty in this value is plus or minus 28%, thus
giving a temperature range of 188°C to 162 °C. It is of interest
- to note that the surface temperature of the cobalt capsule is

approximately equal to the cesium chloride capsule surface
temperature. : :




FEDERAL EXPRESS

August 19, 19893

Mr. William Axelson
USNRC

799 Roosevelt Road
Glenn Ellyn, Il 60137

Reference: License No. 04=19644-0]

Dear NMr. Axelson:

Thie is an extresely urgent request for amendment to the referenced
licenss. The following reference material ie enclosed:

1. ©&/26/84 letter from Nathan Bassin to RSI

2. 07/23/84 letter from BSI to Bassin ’

3. 07/23/84 letter from John Jichas to Richard Cunningham
4., 09/14/84 memo from James Ayer to Villiam Adam

5. 04/04/83 letter from John Rickey to RSI

6. 04/04/85 latter from RSI to John Nickey

7. 04/08/85 license including smendment &

8. 07/22/85 lettex from RSI to John Hickey

9. 07/25/83 letter from John Hickey to ASI

10. 07/31/85 letter from RSI to John Nickey

"m specific amendment requests are as follows, referring to
John Hickey's July 235, 1983 letter to RSI:

A. That RSI be permitted to remove the thermocouple from the source rack
' based upon sctus]l messurements which show that the temperature does not
exceed 130°C. This is considerably lower than the allowable 30C°C
limit, and it is inconceivable to divelop any scenario that could make
this temperature go any higher, short of applying an axternal flame to
it. Ve consider these locee vires to represent s ssfety hazard.

B. That RSI be permitted to load VESF capsules into its other facilities
without having to await the rasults of the tests on the first capsule
to be removed from the Westerville facility. This request is made
based on the fact that there is no technical basie for denying this
recuest. The opinion of Battelle experts at PNL, and all availadle
dats on the WESF caspsules, supports this request.

A diecusetion of esch of the referenced letters follows, with argusents
in support of this request: ¢

I. June 26, 1984 letter from Nathan Bsssin to RS$I

rates on the inner capsule waich would jeopardize the seurc

This letter expreseed concern over high tempersture (6M°C)¢gzuton
The basis for concern was PNL-4847. =D

AUS 2 01955

REGION 1y
Radistion Steriitzers, Inc., 3000 Sand Hill Road, Bidg. #4-245, Menio Park, CA 34025 (415) 854-2800
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Villiew Axeleon,  “RC Pege 2 ™ August 19, 1983
License Neo. 04-=]% 4-01 .

July 23, 1984 letter from RSY to Nathan Bassin

This transeission included letters from PNL which stated that the
results reported in PNL-4847 were possibly erromseus. More
significantly however, at the expected operating interface temperstures
of 200°C, the corrosion rate was desmed to be inst gnificant. Also
included was a lstter from & msjor etainless steel supplier which
stated & million thermsl cycles between 130°C and 30°C would not
endanger the VESF capsules,.cladding.

This letter basically stated that, under the expected operating

conditions, internal corrosion and thermal fatigue will not be &
problem. .

This letter also .u;.utcd & monitoring program by removing a WESF
capsule periodically and destructively toltm; it for ponnunl failure
modes.

July 23, 1984 letter from John Jicha to Richard Cunninghan

This letter outlines DOE's willingness to perform destructive
monitoring tests on WESF capsules to detect potential failure modes.

The conditions stated, for operation and licensing, were:

s. operating surface tempercture limit <= 300°C
b. thermal cycle u-u- 12000 cycles air to water 200°C maximum
- delta T .

RSI has sgreed that we will meet these roqutrmnto.i

The first facility loaded was to be used as the demonstration for all
similar facilities. I believe .t was DOL's and certainly RSI's belief
that additional facilities of stimilar design or type could be loaded
and governed by the results of tests from the WUesterville facility
without any time interval between facility loadings.

September 14, 1984 wemo from James Ayex to William idawm

This letter states that the WESF capsules have no chemical properties
sufficient to meet the ANS] standard for sealed radicactive sources for
use in Category III and IV gawma irrsdiators.

It also states that, st interface tmntuno of 130°C, Snugnaﬁunt
corresion rates resulted after & years.

Proposed sefe operating limits of less than 300°C -ur(a!o temperature
and 12000 atr-to-water cycles.

RSI can and will operate under these conditions as well as the other
conditions included in the wmemo.

Thie meno also stated that the first user of VESF capsules in &
category IV irradiator would be designated as the "demonstration™




“ ' Mr. Williss Axeleon.. I'CNRC Rage 3 august 19, 1983
Re: License Me. 04 - ,4-0] . \

facility for a particular process. The tnfaremce in this latter 1o
that other category IV facilities could be operated and controlled by
the “"demonstration” facility. There was no mention of the 12-month
delay geriod vhich subsequently appesred as & licenss condition.

S. April &, 1983 letter from John Bickey to RSI

In spite of the July 23, 1934 letter from John Jicha to .
Richard Cunningham, the n'\': stated that insufficient informstion uas
veceived from DOZ, but discussions were undervay to obtatin it.

-

Item 1d of this letter indicates that up to 23X reduction in the inner
capsule wall would be acceptable due to corrosion. At our planned
operating conditions, this will not occur for hundreds or more yeare,
based upon all available dats.

Thie letter alsc established the following license restrictions:
8. The installation of a tempersture monitoring oystem

b. thst & second facility (Illinois) mot be loaded with WVESP eapsules
uhless: : .

(1) DOZ has agreed in writing to test capsules from that facility
and you hnve installed a temperature woni®or OR

(2) DOZ has removed a capsule from the Ohio facility after one
year and confirmed that the capsule has parformed ae expected.

This letter wvas the first notice of the }2-month delay period between
loading the first and second facility. Requiring DOE to test esch
facility prior to 12 monthe negates the principle of a dewonstration
facility. It makes each of these facilities s demcnstration factlity
and greatly magnifies the coets sand inconvenience of using this
material. )

6. April &, 1983 letter from RSI to John Hickey

Agreed to conditions as established by Hickey in his letter. RSI would
petition DOL to wmonitor sdditional facilities as stated by NAC.

Thie letter stated that:
"In any event, additional use of cesium in a
aon-demonstration plant will rot be implemented
until after the first test capsule has bdeen
evaluated from the first demonatration factility, eor

unlese approval frow NRC fs obtained.” v

The last phrase was inserted pending future planned discuseions with
the NRC to clim!nate this requirement.

i 4



Nr. Uillicm Amcleon, “expe Page & - August 19, 1983
Re: Licsuse MNo. O4-., ,4-0}
7. April 8, 1983 1fcense including anendment 4
This swendsent permite the use of cesium contingent en the restrictions
of items 19 and 20, '
8. Apri) 23, 1983 telecon A. Chin to John Rickey

11.

This call was to initiate discussions regarding a removal of the
12-month delay requirement batween the first and second facilities.
Hickey's response was that'} should wait until we were ready to load to
discuss this further, and that et that time he would be "flexible”.

Jly 22, 1985 letter from RS to John Hickey

This letter was to notify Hickey that we were resdy to ship cesium and
outlined our tewperature messurement Plan and again requested that we

be alloved to 10ad a second factlitecy iwmediately after the Vesterville
facility. This letter outlined some of the reasons for thie requeast.

Theee included large potent:ial sdditionsl financial coste to R$1.

The AECL cobalt shortage aprears te be more Severe than previously
imagined, and, 1f 2SI 19 prevented from leading cesium into its other
facilitive, the company will face large financial losses which could
endanger the extistence of the coapany. Furtherwore, many of ite
customers, who service the Sealth care induetry, mey also suffer
eimilar hardships.

-

This letter stated: :

- Ve will Apree to rewmove the cesium from all of our
lante based u any adverse result from the
Westerville capeuie.”

This stacement follows from :he definition of & "demonstration” plant,

uly 23, 1985 letter frowm H:cke o RSI

This letter dented our requeste and re-stated the positions outlined in
the April &, 1983 letter. all changes were now to be made by formal
request through the Region :II office tnstead of directly to the
WVashington hesdquarters. Tuis request will sssuredly have to be
forvarded to Vashington.

This letter also requested siditional informetion Of our tempersture
test progras and specifical:y stated that the thermocouples were not to
be removed without NRC appr:vel.

July 31, 1983 letter frow PSI to John Mickey ¢

Additional temparature test:ag information was supplied. Our concern
over the potential safety Nzarde presented by the loose thermocouple
leads vere stated. Informa::on was alse presented wvhich showed that
the temperature of the capsiles could not exceed 170°C let alens 300°C.
This information, plus our safety concerns, have prowpted this request
to remove the looss thermocruple wires. These therwocouple wires are




. ¢ Wr. Williams Axelson, usmxe Page 3

. - Asxgust 19, 1983
Be: License Me. 04- - 401 .

— otill 2a place.

All temperature tests to date on our -yui- shew that the meximm
surface temperature does not exceed 130°C. Any additionsl tests should

not be expected to change this result, and, due to decay, it should
) decrease. . : .

12. PNL-3517

This recently issued report further substantistes that surface
temperatures of WESF capeules will not exceed 170°C. After

3843 thermal cycles there wes dictle, if any, tndication of correesion
or fatlure. :

This license amendment Tequest is made based upor all available data,

and expert opinion. I exXpect it to be spproved unlass reasonable technical
and factual arguments can be stated for its dental.

As initially stated, this ts an sxtromely urgent raquest, and I am
sosking that 1t be expedited as rapidly as possible.

Thank you for your cooperation. Please call me {f I can provide ;ny
further informstion. If a personal appearance anywhere would be
advantageous, let me know when and vhere. : .

Sincerely,

Allar Chin
President

AC:ck

Enclosures
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$ORANDUM FOR: John Hickey, Section Leader
Industrial, Medical and Academic Sections
Material Licensing Branch

M: Willfam J. Adam, Ph.D. .
: Senfor Health Physicist/Licensing
: . Use Of WESF Capsules At Radiation Sterilizers, Inc.

have reviewed the attached letter dated August 19, 1985 (with enclosures) and
ve the following comments.

.| the request to remove the thermocouple (Item A.) is reasonable in view of
o Gata presented by the licensee (notably letter dated July 16, 1984 from

L. McEiroy, Battelle to J.D. White, D.0.E.). The facility tn question was
sfted by our inspector, James L. Lynch on August 5, 1985 during which time the
stallation of the thermocouple was discussed. Mr. Lynch feels there {s an
tremely remote possibility that the wiring leading to the thermocouple could
nder source travel. e ask that you evaluate the enclosed attachments and
maent on whether your concerns outlined in your letters dated June 26, 1984

d April 4, 1985 have been adequately addressed. If not, we would appreciate
ur reasons for requiring the licensee to masntain continuous temperature
mitoring. MWith regard to Item B of the request, we feel that allowing only

e "demonstratior® plant until a WESF capsule can be evaluated by DOE is a

udent precaution. ‘
)e Region III contact in this matter is W. Adam, FTS 388-5624.

¥$1i1am J. Adam, Ph.D.
Materials Licensing Section

111 RI1I RIlI
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Radtation Sterilizers, Inc. * License No. 04-19644-01
ATIN: Allan Chin, Ph.D.
President
3000 Sand Hi1l Road
Bldg. #4-245
Menlo Park, CA 94025

Gentlemen:

This 1s to confirm our conversation of September 30, 1985, between yourself and
Messrs. B. S. Mallett, J. L. Lynch and W. J. Adam of my staff concerning the
placement of a thermocouple device for temperature monitoring in the vicinity
of the source bundles at your Westerville Ohio facility. It 1s our
understanding that:

) To date, you have not experienced any difficulties with source travel as a

. result of installation of the thermocouple. i

2. 1f you do experience any interference with source travel as a result of
fnstallation of the thermocouple, you will immediately shut down your
f;cﬂity and notify the NRC.

If your understanding of the above is contrary to ours, please notify this
office immediately.

Sincerely,

1" z.éc;s:{. Chief,

m‘:c'lur Materials Safety
and Safeguards Branch

bec: J. Hickey, NMSS

RIII RIIL," RIII RIT
w l’- ’ .
M?ﬂﬂ Lynch fir ‘;ﬁjm »ﬂ&«

10/1 /85




\dam/cm Lynch Wiedeman
)8/27/85 - -

JAN 28 1935

Radiation Sterflfizers, Inc. License No. 04-19644-01
ATTN: Allan Chin
President
3000 Sand Hill Road
Building 4-245
Melno Park, CA 94025

Gentlemen:

This §s in response to your letters dated July 31, 1985 and August 19, 1985
requesting permission to load WESF capsules into facilities other than your
Westerville, Ohio plant and removal of the thermocouple monitoring device now
being used at ihat plant. This letter is to inform you of the status of your
© est. ' ’ '

We believe we can proceed to evaluate your request to use WESF capsules at your
I114nois facility pending the resolution of certain questions pertainirg to the
temperature monitoring device at your Ohfo facility. Before Region lil
considers approval for loading WESF capsules st your 111inods facility, however,
we will need the final report from Pacific Northwest Laboratories (PHL) and the
Department of Energy (DOE) forwsrding their evaluation of the suitability of
your temperature monitoring system and their determination of how long the
systes should remain in place at your Ohto facility. be have only received
fnformation verbally from Dr. Tingy of PNL, fndicating that he feels direct
capsule tempersture monitoring cou d be discontinued, and rack air temperature
used as a basis to correlate capsule temperature.

As soon as we have received thé 7ina) report form PRL/DOE, we will act on your
request. Until such action i¢ completed, all conditions regarding your
tempersture monitoring systes remain in effect. _

Regarding the site visit at your vesterville, Ohto facility on Decesber 30-31, .
1985 by Mr. William Axelson, we are m!u%n’ the results of the gasma-ray
spectometric analysis and chloride content of the pool water sasple. Both
~pgsults indicated adequate results. .

'If you have any questions or require clarification on any of the information
stated sbove, you may contact us at (312) 790-5625.

Sincerely,
. ' Original Sixmd 8
\_/ "‘ ’“ Jc m. -D.
Materials Licensing Section
Enclosure: Letter dtd 1/21/86

cc w/enciosure: J. Wickey, WGS

avee mvve aree



Dopartmént 0. Energy
_ Washington, DC 20545

TIAN 28 1988

M. John Hickey

Section Leader

Raterials Licensing Branch

U.S. Nuclear Regulatory Commission
Hashington, DC 20555

Dear Mr. Hickey:

The data taken since the Maste Encapsulation Storage Facflity (MESF)
capsules were placed in the Westerville, Ohfo, frradiator in August 1985 has
been analyzed. Ouring this perfod, two thermocouples have been used to 4
monitor the temperatures in the vicinity of the capsule rack. The first is
8. chromel-alumel couple placed on & copper cylinder fabricated to simulate

- the gamma heating in the WESF capsules and placed in contact with two WESF
capsules near the center of the source plague. The second 1s a similar
thermocouple placed in a stationary position on the cage between the source
and the prcduct to be irradiated, .

The temperature of the copper cylinder cycles from a temperature about the
same s that of the water in the storage pool to a maximum temperature
schieved at steady state when the source plaque 13 in the frradiation
position in air. The following table 1ists the steady state temperatures of
the copper cylinder and the temperature readings from the couple on the cage
at representative times since the capsules were installed in the facility.

TARLE 1. Tesperatures of the Copper Cylinder and Cage

Steady State Atr Temp,

Date Cu_Cylinder Temp., OC Wear Cage, OC At OC
8/14/8% 126 49 . n
9/20/88 m ‘ 32 : 79 .
$/26/8% 106 - - - 29 -3 -
10/12/88 14 32 82
10/727/8% 110 2 [ )]
11/30/8% ) 19 ¢
12714788 87 1} 70
12/26/85 110 <] 8

The data show that the temperature difference between the two couples is
relatively constant. With the air temperdture between 25°C and %0°C,

" the tempsrature difference betwesn the two couples 18 80°C ¢/-30, With
the cold outsids air circulating over the capsules, the temperature




. Department of Energy

Richland Operstions Office
P.O. Box 550
Richiand, Washington 99352

APR 02 1938

Roger K. Heusser, Acting Director
¥aste and Research Development Division .
HQ/DP-123 ’

WESF CESIUM CAPSULE TEMPERATURE INFORMATION FOR THE NUCLEAR REGULATORY
COMMISSION (NRC) S -

The MWaste Encapsulatfon and Storage Facility (WESF) cesium capsule temperature
{nformation requested by W. C. Remini of your staff for the NRC is enclosed.
This information describes the correlation between cesium capsule temperatures

" the surrounding ambient conditions found in commodity jrradiation facilities
~_-h as the Radiation Scerilizers, Inc. (RSI) dMesterville, Ohio Facility.

This information should be sufficient for the NRC to evaluate RSI's request for
sodification of the tesperature ponitoring requirements contained in their

Ohfo facility license. If additional information is needed or if you have any
questions, please contact C. R. Delannoy o:g staff.

Je white, Dinctof
WD:GJ8 ‘ ‘ Maste' Management Division
Enclosure: : , ' .

PNL {internal letter

J. W. N. Hickey, NRC
J. E. Ayer, NRC




{%Battelle

Pacific Northwest Laboratories

P.0. Sou

Richiand, Washington US.A. 99352

Telephone (309)
March 31, 1986 Toles 15-2874  375-.2419

Mr. James H. Jarrett, Manager

Nuclear Byproducts Program

Nuclear Fuel Cycle and Waste
Management Program Office

Pacific Northwest Laboratory

P. 0. Box 999

Richland, WA 99352

Dear Mr, Jarrett:

SUBJECT: TEMPERATURE OF WESF CESIUM CAPSULES USED iN RADIATION
STERILIZERS, INC., WESTERVILLE, OHIO, IRRADIATOR

. REF: Letter, W. C. Remini to John Hickey, dated January 28, 1986

As we discussed, I am supplying the following information concerning the WESF
capsule operating temperature in the subject {rradiator. In the referenced
Tetter, the relatfonship between the temperature of a cylinder placed between
two WESF capsules and that of a thermocouple placed to measure the air at the
. cage of the frradiator was described. As you will recall, there was a rather
constant 80 +3°C temperature difference between the air temperature and the
petal cylinder used to reflect the capsule t rature. On the basts of this
constant difference, it was recommended that the irradiator operator be
permitted to remove the thermocouple from the cylinder in the source rack but
continue to monitor the temperature near tha cage.

Since that time, we have continued to assess the relationship between the
wetallic cylinder temperature and that of the WESF capsules in the source

rack. The metallic cylinder placed between two 55 kCi cesium-137 capsules has

been estimated to absorb about 30 watts of gamma energy. Ve have estimated
that an additional 15 watts may be sorbed by heat transfer (conduction and

radiation) from the two adjacent WESF capsules. Thus, at steady sutei us‘: g
culations

45 watts would be generated in this cylinder. Simple heat transfer ca
yield a surface tesmperature of about 105°C in 25°C atr, consistent with the

measured temperature in the Westerville frradiator. B8y contrast, a WESF capsule

with 55 kCif of cesium-137 1s expected to generate about 180 watts from the

cesium decay plus another 30 watts from gamma heating by near-neighbor capsules

(210 watts total). -

As part of earlier thermal cycling tests (Tingey et al, 1985),° we measured
the surface temperature of two well-instrumented cwsui

es placed side by side.

“~Each of these capsules generated about 180 watts internally plus 15 watts gamma

heat from the adjacent capsule giving a total heat generation of 195 watts.

-



Mr. J. H. Jarrett . OBaﬂeIle

March 31, 1986
Page 2

The wmeasured maximum surface temperature of these capsules was about 168°C in
static, ambient afr. Using this measured value and heat transfer models, we
have calculated a maximum surface temperature of a capsule in an iafinite array
to be about 180°C. This calculation assumes thermal convection and radiocactive
heat loss only, whereas, the Westerville, Ohio, {rradiator has forced air

flow over the irradiation sources.

Although there remains some uncertainty in the estimate of the capsule
temperatures, it is clear that it will be well below a temperature where the
reaction between the salt and the inner capsule wall would be measurable except
after very long periods of time (1.e., 30 years). Thus, our present knowledge
of the temperatures of the capsules during use 1s considered sufficient to
allow us to interpret the data generated from destructive examination of
selected capsules fiom the Westerville facility.

This analysis, along with the measurements made to date and previous
calculations and measurements, give sufficient knowledge of the capsule
" temperatures so that we have no further requfrement for a temperature
measurement on the capsules in the Westerville frradiator.

If you have further questions concerning this subject, please contacf me at
(509)375-2419. '

Very truly yours,
Sk Kooy

Garth L. Tingey
Nuclear Fuels and Materials Section

6LT/f

¥ Yingey, G. L. W. J. Gray, R. J. shfppell, and Y. B. Katayama. 1985. NESF

ton p ] Th 1 Cyclin
sule Behavior at High Temperature or During Thermal Cycling.
C;ls:m C: acific Northwest Lapbcratory, Richland, Washington.
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MEMORANDUM FOR: William L. Axelson, Chief
Nuclear Materials Safety and Safeguards Branch, RIII

FROM: John M. N. Hickey, Section Leader ‘
Industrial, Medical, and Academic Section
Material Licensing Branch
Division of Fuel Cycle and Material Safety

SUBJECT: TEMPERATURE DATA ON WESF CAPSULES

As a follow-up to your memorandum to Bill Adam dated January 15, 1986,

we have reviewed the enclosed letters from the Department of Energy (DOE)

regarding temperature monitoring data on the cesium-137 WESF Capsules installed

«t Radiation Sterilizers, Inc. in Westerville, Ohio. We have also discussed
\/)e data with W. Remini (DOE) and G. Tingey (Pacific Northwest Laboratory).

DOE is satisfied that the temperature data is repetitive and predictable, so
they recommend removal of the thermocouple attached to the dummy WESF capsule.
They believe that the data obtained from the stationary thermocouple will be
adequate for evaluation purposes. Therefore, we do not object to removal of
the thermocouple on the dummy capsule, provided that the stationary thermo-

couple is maintained.
John W. N.

Hickey, Section Leader
Industrial, Medical, and Academic -
Section
Material Licensing Branch
Division of Fuel Cycle and
Material Safety

Enclosures:
1. Ltr fr W. Remini to
J. Hickey dtd 01/28/86
2. Undated 1tr fr J. White to
R. Heusser (received 04/02/86)

W A.)o. ;79 69

APR 16 1365




MAY 21 1385

Radiation Sterilizers, Inc.

ATTA:  Mr. Allan Chin
President

3000 Sand Hi1l Circle, 4-245

Menlo Park, CA 94025

Dear Mr. Chin:

Enclosed is Amendment No. 08 to your NRC License No. 04-19644-01 in accordance
with your request. :

This amendment grants approval of your request to remove the thermocouple from
the dummy WESF capsule. The Department of Energy will rely upon the data
collected from the stationary thermocouple for evaluation purposes. Therefore,
the stationary thermocouple must remain in place. '

*f you have any questions or require clarification on iny of the information
\_/:atedlabovg. you may contact us at (312) 790-5625. :

Sincerely,

Original Signed By
¥illiam J. Adam, Ph.D.
Materfals Licensing Section

Enclosure: Amendment No 08

RIII

Adan/ds
08/ /86
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Amendment No. 08

tion Sterilizers, Inc.
Sand Hill Circle,
Park, CA 94025

I:?rdance with letter dated August 19, 1985, License Number 04-19644-01 s amended
ows :

tion 20. {s amended to read:

Ixcept &s specifically provided otherwise in this license, the licensee shall
conduct its program in accordance with the statements, representations, and
yrocedures contained in the documents including any enclosures, listed below. .
[he Nuclear Regulatory Commfission's regulations shall govern unless the statements,
~epraesentations and procedures in the licensee's application and correspondence are
sore restrictive than the regulations. T

\. Applications dated January 21, 1981 and August 30, 1983; and

3. Letters dated June 4, 1981, February 4, 1983, April 18, 1983, May 12, 1983,
July 19, 1983, October 28, 1983, Movember 9, 1983, November 28, 1983,

April 2, 1984, April 3, 1984, November 8, 1984, April 4, 1985, September 5, 1985,
September 6, 1985, February 14, 1986, and August 19, 1985 (I_ten A only).
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For the U.S. Nuclear Regulatory Commission

MAY 21 1986 " Original Signed
N AY By \m?m J. Adam
— Materials Licensing Section, Region 111
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INDEX TO STATE OF GEORGIA CORRESPONDENCE

|Ebn61qu of correspondence from the State of Geofgia licensing file, which
‘ects the licensing activities, is summarized and presented below:

! Erom Io ‘ Subject
}/83 (NRC) Nussbaumer State Agreement  NRC report on potential design.
Officers hazard associated with large
' frradiators
3/84  (RSI) Chin St. of GA Application for license of
. , jrradiation facility at
Decatur, GA
/84 (RSI) Chin (NRC) Wang Amendment to License
1/84 (NRC) Woodruff (GA) HIN Comments on RSI license
application
9/84 (GA) HIN (RSI) Chin Response to license

application denying
consideration for cesium-137
licensure; requests more
information

'6/84 (NRC) Bassin (RSI) Chin Denies 4/4/84 1icense
amer.dment request until more
{nformation available on the
effects of thermal cycling

13/84 (RSI) Chin ~ (NRC) Bassin Addresses concerns raised in
Bassin’s 6/26/84 letter

21/84 (RSI) Chin (6A) HiNY Additional information
: supplied; also states use of
cesium capsules has been
- SR verbally approved by NRC

26/84 (6A) HiIN (RSI) Chin State of Georgia avaiting
information on cesium-137 from
NRC. Requests additional
information on license
application

1/4/84 (RSI) Chin (GA) HiN Response to requested
fnformaiion. Expects to
receive confirmation of




10/18/84

10/31/84

11/1/84

11/8/84

11/14/84

12/03/84

12/07/84

(GA) HiNY

(RSI) Chin

(RS1) Fisher

(RSI) Chin

(GA) HINY

(RS1) Fistar

(GA) Connell

|

(RSI) Chin

(GA) HilY

(GA) HiN

(NRC) Ayer

(RSI) thiu

(6A) HiN1

RSt

Subject

approval for use of cesium-137
from NRC shortly

Requests information on
questions not answered in Tast
Tetter

Requested information provided
{n corrected copy of 10/4/84
letter, dated 10/31/84.

Letter enclosed from NRC
regarding use of cesium. NRC
pot willing to license cesium
at this time. Use of cesium
at Decatur facility will be
requested pending approval for
use at Westerville, OH
facility

Regarding conversatic~ of
10/30/84 concerning RS
request for a temporary
license to store cobalt 60
until permanent license issued

States intention to use
Decatur facility as cesium-137
desonstration unit with
desterville facility as second
unit. Supplesental
information included

Reply to letters of 10/31/84.
¥il) not consider licensing
Decatur facility for cesium
until RSI demonstrates
operation with a good
compliance history

Information requested at
11/30/84 meeting provided
regarding storage of cobalt 60

Radioactive material license
for storage only of cobalt 60
at Decatur facility {ssued by
St. of GA




Date
12/10/84

12/14/84

" 12/26/84

1/10/85

1/10/85

1/17/85

1/23/85

2/1/8%

~2/8/85

Erco
(NRC) Singer

(RSI) Chin

(GA) Hill

(RSI) Chin

Reynolds

(RSI) Chin

(PNL) Tingey

(NRC) Cunningham

RSI

n -
(RSI) Chin

(NRC) Singer

(RSI) Chin

(6A) HINY

Pratt

(GA) HiNY

(Sandia) Reuscher

(NRC) Nussbaumer

KRC

subject

Reply to 11/8/84 letter
stating intent to use WESF
capsules in a demonstration at
Decatur facility. Instructs

~ direct communication with

State of Georgia and says no
further action will be taken
on request for license at
Mesterville :

Requests continued action on
license for Mesterville
facility. Due to changes in
plant schedules, RSI now plans
to use Westerville facility as
demonstrattion facility for
cestum capsules

Requests specific {nformation
to evaluate safety of design

Additional {nformation
supplied as reguested in
letter of 12/26/84, concerning
safety systems

Informs Pratt how to handle
new account: RSI. They will
not provide naormal service for

the defonization equipment

sold to RSl

‘Provides additional responses

to items requested tn 12/26/84
letter, not covared in 1/10/€5
Tetter, concerning operating
procedures and training

Examination of WESF cesium-137
capsules used in SIOSS

Evaluation and conclusions by
NMSS staff re licensing of
WESF capsules

License amended to use Co-60




o a

Adag/cm
Y 4

Date

4/4/85

4/4/85

4/8/85
5/15/85

6/5/8%5

1/22/8%

1/25/85
8/16/85

8/29/85

Mallett Axelson
Eros Io
(NRC) Hjckcy (RSI) Chin
(RSI) Chin (NRC) Hickey

(NRC) Hickey RSI

(NRC) Woodruff  (GA) Rutledge
(NRC) Axelson (RS1) Chin
(RSI) Chin (NRC) Hickey
(NRC) Hickey (RSI) Chin
(RSI) Chinm (GA) HIN

(NRC) Mussbaumer Chapel

- Subfect

Answer to 4/3/84 letter from
Chin and many phone calls
requesting license amendment

Conditiuns of l{cense
amendment proposed by and
agreed to by kSl .
License amendoent

Memo from St. of GA re NRC
granting licenses to RSI to

. use cesium-137 capsules in

Ohio and I11. facilities

Safety inspection conducted by
NRC on 5/13/85. Report
attached. RSI ¢n non-
compliance on some items

Status report: executed leases
with DOE; fabricated shipping
containers; final approval
from Rockwell; trucking
contracts signed; plant
sodifications. Requast permit
to use cesium-137 in Decatur
facility.

Comments on 7/22/85 letter

Request for smendment to the
Yicense to permit use of
cesium-137 at the Decatur
facility. Cites NRC spproval
for cesium use at Mesterville
facility and includes related
:;Erespondcnce between RSI and

Asks for review of RS request
to suthorize use of cesium
capsules at Decatur




Date

10/21/85

10/23/85

e’

11/7/85%

12/2/85

12/10/85

12/17/85

1/6/%6

Eros Io

(NRC) Miller

(NRC) Nussbaumer All agreesent

(NRC) Nussbaumer All agreement

(GA) HENY (RSI) Chin
(RS1) Chin (GA) W
Danl (RS1) Chin
(GA) HIN Rs1

(NRC) Mussbaumer States intent to constder NRC

applications for use of cesium
capsules at other irradiator
facilities. Enclosure to DOE
(Jicha) discusses licensing
actions to date &
understandings on which
Vicense granted to RSI.
Notification that NRC will now
consider license applications
for WESF capsules in wet
storage irradiators.

Encloses Jicha letter (above)
and announces change in NRC
policy to consider license
applications for use in
additional wet storage
{rradiators :

Asks that applications from
states be coordinated with NRC
through Regional States
Agreements Officer

Replies to letters of 10/30/85

and 8/16/85 regarding use of

cesium-137 capsules. Pending

receipt of additional

information, will resume

processing of amendeent for ,
cesium use at Decatur.

Provides information requested ;
in 12/2/85 lettecr regarding -
smergency procedures for -
cesium capsules provided i

Notification on allocation of ;
ORNL cesius. Requests _ !
additional informatfon by
12/21/85

License amended to use cesium-
137 with & temperature !
monitoring system :



Date

3/12/86

1/16/87

3/19/87

4/30/87 |

" 9/10/87

9/14/87

9/25/87

11/11/87

11/24/87

§/23/88

6/6/88

Erom

(6A) HIM

(RSI) Fisher
(RS1) Fisher

(RSI) Fisher
(RSI) Fisher

Consultant
(RSI) Fisher

(RS1) Fisher

(RS1) Fisher

(GA Tech) Kahn

(RS1) Fisher

RS1

(GA) Ingram
(GA) Ingram

(GA) Ingras
(GA) Ingram

(GA) HiNY
(Carter)

(GA) Ingram

(GA) Ingram
(GA) Ingram

(RSI) Fisher

(GA) KN

Subject

.Corrected license amendment

for use of cesfum at Decatur
facility without a temperature
monitoring system

Revisions to license discussed
on 12/29/86 concerning
ventilation system.

New procedure on manually
lowering source racks during
power outage.

Request to amend key control
policy.

Request to increase time delay
for safety system.

Recommendation for
improvesents in radiation
protection control at Decatur.

Regarding request for
sradiation employses® only to
wear film badges.

Notification that changes have
been completed to comply with
non-compl iance issue of
2/18/8S.

Request to enlarge
unrestricted area because of

modification discussed in
Yetter of 11/11/87.

Water sample submitted on
$/10/88 shows 48 picocuries/}
cesium-137,

Notice ,thai production has
ceased and will not resuse
until cleanup completed.




Date
6/11/88

6/15/88

6/17/88

6/24/88

7/1/88

7/28/88

from
(RSI) Chin

(GA) Ledbetter

(NRC) funninghl-

-{DOE) Hultgren

(DOE) Hultgren

(GA) HINY

Ie
(6A) HiN

(DOE) LaGrone

(DOE) Baublitz

(RSI) Chin

(GA) HIVY

(DOE) Hultgren

CF T A m—— 5|
e e oo
e =] '

Sublect

Request to allow DOE to
operate under RSI license in
recovery operations.

Confirms Georgia’s request on
6/11/88 to DOE for assistance
in managing recovery
operations at Decatur.

F-quests advice on what to do
about other {rradiators with
cesium-137.

Requests permission for Type B
team to visit Decatur.

Requests additional
information not obtained
during Decatur visit
concerning HEPA filters, -
temperature monttoring.

Information requested in
7/1/88 letter supplied.



FINIT N LR ?‘-\;.v'.’ﬂ Cozne T TS
Givicers
CE SiaiT
FROM.: Noriald A. Hussthauier
bseictent Cirector for
Siste ACragrknis Nrogrem
Office of State Programs
SUBJECT: POTZNTIAL DESIGH HAZARD IN LARGE 1RRADIATCRS

*

Zttechen s & ccpy of en 1AL steff report on @ potentiel desicr helard
tesocizted with large irredistors. ‘e do not nnev hew widespredd or
significant the problem is end will kecp yeu adviced.

0' :.1 Qt;:.u.t-’-k P(:f
. ().

Tog2ld A, lussbeumer
A}fistant Director for
Stete Agresrents Frogrem
Office of Stile FPrograms
tnclcsure:
ks steted




note 12 Mok Hicley and Venly Killee

ode;c 1 received 3 telephone €2l from Don ruZerson, PR.D., Stete ¢f Teret,
(1 ki ve &ncen Jon for sever:l yeirs) Ke inforzed me of 2 potentia]lhezird
erscioieted with some itrce irrecizicrs in Teres. hite irgpecting cne of
thesa irrediztors in Shermzn, Texss (AECL type) he fodnd thet the elecirsnic
circrit control board wes loceted on top of theAirrediator end outside the
faci® ity. This circuit board was readily acce#sib1e to anyone by means of

a leuler, Don demonstrated %o zn AECL ergineer that it was very e2sy, by
mesn: of wires and alligator c)ips, to expaft:s the source in the frradiator

withcut entering the building.

'\._/ -

thak the sbove is a significent potential hazard znd merits our immediate
atte-tion. (Don will send us a report 6f his findings in the near future)
T suzest that we call each of our {rradietor licensees and inforp them of the
. ;étertia1 ha:ard discovered by Don Anderson. Don seys that enyone with 8 limiied
kncw’ed§e of electronic:couId expose the source without the knowledge of persons
insiie the buflding. (in most cases ] zm sure a radiation alarm would sound
but zohe significant exposures could sti1) occur.)
“e should urge our frradiator Yicensees to take immediate action to secure

oIectfdnic circuit controls so that a disgruntled employee or any other {ndividuais

would not be able to gain access to them,

—r : Feul R. Guinn

L3,



W ¥ .. ‘\ » Cd
- . M‘ tment of » n et 3395
- . Radgiotogicat Heatth Section -
R APPLICA ON FOR RADIOACTIVE MATERIAL w1 CENSE
TiIons = Complete items-d tm‘ou_qh 13. Use supplement shests whare necessary. [tem 13 must be complated. Mail ;‘o: Georgls
ant of Human Ruo,uus, Radiologicsl Health Section, 47 Trinity Avenus, S.W., Atlanta, Georgia 30334-1202. Up&n npproval
pplication, the spplicant will receve & Georgia Radioactive Materials License. Georgia Radiosctive Maternals License Is issued In

\;; 0:2';3‘“. genaral requirements contained in the Georgis Department of Human Resources Ruies and Regulations, designated -

" Aon‘uum Area Code Telaphione B £ ?::mu;:::‘:muon or Addrasses at wnin Used
j:on Sterilizers, Inc. . 415 | 854-2800 | Ocneck 11 same st item 1 onty

} Sand Eill Rd., #2-190 '  [Radiation Sterilizars,.Inc.
o0 Park, CA . 2300 Mellon Court ¢

e Decatur, GA 30035
{218 Code: 94025 :

On O vemporsry 00 Sites tn Georgla .‘"
License Asplication  Licenss No.« Dam.c:m: Dout of State (List Steres) N
RADIATION PROGRAM PEASONNEL T TITLE OR PUNCTION Prev, Su.m..!i::;ﬁ- Page or
Prvre m“..“" e _ Date mend - item
in Chin , President & Corporate RSD
SEALED SOURCES 2
IBTCVET jumoer TSOREE ) Devies Or Stwrage Contalner wﬁb‘é‘ﬁd‘"
jions Mol golrees =i Po— e | Monutsaturer | mosn i use A .
e0V | sMcT412,000”| AECL ¥ |C-188° | RSI”|Atlanta|The primary use of’'the
curies . ‘ material will be tbd
: | sterilize single-use
a9 suci-‘l:i;‘ggg N.P.I. ﬁgfuc RSI |Atlantal 50 ) devices fGt the
? - health care industlty.
L 37 35MCi 470,000 | USDOE fWESF RSI |Atlanta ' ‘
. . _ _ Secondary usage may be
curies capsule for material effedts
- —— -— studies on materials,
yjectdd maximum loagfling. hielding will Qe equipment, electrohics,
.gned |for 1Q MCi lopding of Cobaltp60. THe gemstones, and food
‘mated curiq equivalent between Cepium-137 .products. ’

Co-6Q is 7|to 1. he initial loafling into
facility 11 be 1MCi Co=640 or Cs|-137 eqyi-
ant. |Increnental aflditiongl loadipgs wil

nade to acc date| decay and new business.
. -
SCHEDULE OF RADIOACTIVE MATERIALS :
”LI!“L'
! Maxtmum | cugMICAL PHYSICAL uss 22
o | RS | O AT o




x |8l

;‘ij PHYSICS INSTRUMENTATIO. - Mot Asaieanis Provieuily Susmitied Date Attschment v,fiﬁum
MANURACTURER MopEL o“:::. .o.‘.'.:‘.‘.:: o‘l;..:g:o:' ‘“”:"':; J'V :"u:‘.' Com.unye.:::::::? :u-\uuﬂ
, 0~100. [B0K to
ex, Inc. 304A 2 gamma | mr/hr{l.5 Mev| G-M Tube | Xetex, Inc. 6 mg
0-100L00Q BOK tci
ex, Inc. 305A 1 gamma | mR/hrfi.5 Mev| G-M Tube | Xetex, Int. € md
. [0~=10,000 K to ;
ex, Inc. 415A 4 amma | mR/hrilL s Mev| G-M Tube | Xetex, Idc. 12 mg
Mot A-Luceblg | P:n;gg-y Y Submitigg tDere) Attachment Pagh o ttam

GENERAL INSTRUMENTATION

Quan-| Radiation

MANUFACTUREN 117 78 ity | Detectsd

TYPE, USE OR PURPOSKE

ex, Inc. 501a 2 gamma

Radiation Area Monitor

PERIONNEL MONITORING Mot | Prev subm. | Adlien- | Pave or
7 Tname of supoier RS Landauer Jr & Co./ it T
y  |Excnenee Perica; monthly Oawpna Lens Bcamme
£ _[Where Worn: body Onevicon D x.aay O ragon
" [Menutscrwrer:  Xetex, Inc., Naduiisn Getecies
we  soder: 41 5A sax. Range: 0=10, 0000 aions Ouea Bcamma
:1‘"@ Direct Reading - ) mR  [Owneutron Wx.-Aey ORradon :
1DOratory:
;\ _y0e Of Sampie: Froquency Of Samoies:
Raciation or Radioactive Materiat Assayed: .
L losnas wallet dosimeters - exchanged every 12 mos. f
AREA MONITORING
‘arminstion Surveys: Routine Frequency— n/a each loading / xa
ation Ares Surveys: Routine Frequency— 9a1ly; facility surveys after/ .
gnoenisl Sycxsyd, Qﬁ“ zﬁn.‘ aau: 2001 Fiaguancy 6 EOS N
LEAK TRSTS s
L. L. >
. Helgeson Nuclear/w et by Appiicant (Attach Procedurel
DG £ .pool water tested every 6 mos.
WASTE OPOSAL .
-, _Spent isotope will be returned to vendors N
wm Tota) Actinty: — | Manimum Storege Period: X
wevon ___Oistonge  Osunn __Dsowsr synem D srusto iconses Reviorens P
ATTACHMENTS
Asdlation Protection Program -
Prysicat Facitities

CERTIFICATE (This item must be completed by spplicant)

4
1e appiicant and any official executing this certificate on behalf of the applicant name in Item 1, certify that this apphcii\on i3 pre-
red in conformity with Georgia Department of Human Resources Rules ang Regulations, designated Chapter 290-5-23 ahg that alt in-
rmation contained heren, including any supplements attached hereto, 15 true and correct to the best of our knowledge and belhet.

bw<ion Sterilizers, Inc.

oitd

L)

Appiicant Named In (ism 1 (Print of Tyoe)

Allan Chin
President

Stgnaturs

Mtk [ F L

831 (Rev. 3-82) (Roverss Side)
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Georgla Department of Human Resources
RADL OGICAL GUALIFICATIONS AND TR. VING

4

S — AADICISOTOPE EXPERIENEL
V.P. International 1969
chin o Neutronics, Inc., to
iy Supmitted Pglo Al§o. CA. Design-<1977 400,000 Ci Co-60
: e built, operated
' Wwo e | 400 KCi cobalt steril-:
: ization facilit
llze of University | Desree/vedr |"Bregjident Radiation [1978
. BS ChE | Sterilizers, Inc. to
1952 | Designed, built and |pres approximately 5MCi Co-60
: operated 4 large
. MS ChE | cobalt sterilization
1953 facilities in lLos
Angeles, Denver,
Chicago and Columbus,
Ah&A
Application specialis$l1964 t
c. Meyﬁ:' for test reactor isc-| to
iy Submitted tope production and 1968| various reactor isotopes
; R nuclear fuel irrad. '
programs G.E. Co.
vallecitos, CA
llege o University | Oswree/vewr | rod Mgr Radiographic|1968 R
. and process radiation| to o
of Miss. B?g?? squipment. Varian 1980 high energy beam acce¢leratoq
Assoc. Palo Alto, CA
V.P. Radiation Ster- |1980 :
o ilizers, Inc. - to g
S Technical Marketing pres|approximately 4MCi Co-60
Director Product Dev.} 1975
5 9. H“ﬁify and QA American Mo p.| to
iy Submitted Supply Corp. Evanston|1978 1.7 MCi Co-60
; IL. Feasibility study
' N for 6MCi Co-60 facil-
ity for El Paso, TX
iiege Of University | Degres/Year &mraﬁg‘ " N RSO . 1981
. Radiation Sterilizers| to
. of Wisc. Bigggz' Inc. Schaumburg, IL |pres] 2 MCi Co-60
facility. Assisted
in Cobe Labs startup
Denver, CO
B
-
i a Supervisor-Battelle critical assembly fatility,
(.. Fairan Nuclear reactor in nuclear research reagtor,
sy Submitted Columbus, Ohio ¥°t gellifaciiity, P gtoniun
abrication plant, a en-
" Paws or tiem riched uranium. Sourte
activities in the megacurie
aNage of University oqmnnu_ . range . :
General Manager, 983

yne Col lef IBS

\__ Detroi

state Uni

955
t MS

1957
v PhD
1969

Radiation Sterilizers| to
Inc. Columbus, Ohio res
facility

1MCi Co-60

s (3-82)

- e m—




Eeczinn 3 Page 3
Carmma Cell Safeézv Svsiem

10. Low level wvater slarm.

1l. Seismic alarwm.

Vhen any of these conditions occur, the cause wvill be indicsted
at the control station.

2



Atinanchment
Application for Radiocactaive Material Licenee
Item SA

sdioisotope and Sources

This fscility has been des$gncd to utilize both colult-60 and
csium=137. The recent short supply of cobalt has mzde it neccssary
> be flexible cnough to use alternate cobalt sourcus as well as
esium=137 which is being prcduced from the U.5.D.0.E. Plan {or
rcovery and Utilization of N clear Byproducts from Defcnse Wastes.

The AECL C-188 pencil is the most common form used in Cobalt-60
nduntriul radiators. .

Neutren Products, Inc. of Dickerson, ¥D is sn alternate supplier
f cobalt-60 industrial isotope sources. Applications for approval of
he RBN-450-14 source configurations have been submitted for approval
y N-.?-I- '

The U.5.D.0.E. supplics Cecium=-137 in the form of the capsules
1 _the Hanford VWaste Encapsulation Factllty (WESF). approval for
;i“bf thece capsules 3s sealed sources in industrial irrzdiotors is

n process.

Only aspproved sealed sovrce configurations will be used, and
pproval confirmed with the Georgia Department of Human Resources
rior to purchase. All source elements will be doubly enczpsulated in
tainless steel.

cevice or Storzne Container

The iszotopcs will be used znd stored in the RSI facility in
acatur, Ceorgis. The source elements ave stored in racks vhich are
aiced from the bottom of & wster storage tank and positioned
entrally in a shielded room for use.

The storage pool is 24°' deep and constructed of 0.125° stainless
teel, backed up by 16" of steel reinforced concrete. The water is
{reulated through a filtration and de~Sonizing system to maintzin its
uality. A water cooler if used to cool the pool water at higher

sotope loadings.

The shielded gamms cell is 13'=8" H x &45° L x 23°' g_g};h_goncrctc
hielding walls up to 83" thick. —

L I
o~ !




Artuchwment . Page 2
Application for fadioactive Material License
Jroem SA

Elcctric winches vaise snd lower the rachks with limit switches
contrelling up and dovn positions. Use of an Uninterruptable Fover
supply (UPS) inrures that al)l racks will be lowercd vhen & 310 second
(or longar) pover failure is detected and is concurrent with time-out
of the precset cycle dwell timer.

saf. Soction No. 1 "Canera) Description of Facility”
Sacticn MNo. s'zunqnan.aueu:anunmnm-'.
Section Mo. 7 "Rogipn Safcty Amlysis”
Soctio No. 8 "scroe Conrol Syste”
Section ¥o. 19 *Water Trastwent Systen®
Su:nnlb.li'VctnnﬁonSyn.f

.

.

.

L}

’
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cocemaem §

.
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Atszachment
snolication for Fagciocsctive ¥aterial License
ztem No. &

Tve types of survey meters are used 3in this facility, both of
vhich DPrevicde & cigital resdovt. The manufacturer of the meters is:

Xetex, Inc.
660 Xational St. .
Hountain View, CaA 94043

3eth the 30ia and 303A models are used ss general Survey mweters.
The cocel JI03A, having sn extended rvrange up to 100 Rads/hry, is capabdle
ef eperacting vithout blanking out in high radsistion fields.

These instruments are used vhenever entry is made into the ;Ani.
€ell to assure that there sre no radistion fluxes present. As such, -
they are & couble checik on the cell ion chamber. .

“key sre slso used to survey around the facility during and afzer
losding sources. They are not used te run scurce leak tests. These
tests are subcontrected out te certified test labs.

The 415A meters are used to monitor visiters to the gsuma cell.
Since they slso have & chirping cspability, they are routinely taken
inte the cell vhenever entry 1¢ made, along vith the previously
mentioned survey meter.

The survey meters are csaslibrated on a six-month schedule. snd the
personne)l dosimeters on 4 tvelve month séhedule. These calidbrations
will consist of st least & twe point check on ecach scsle 0f each
instrusent vith the tve points separated dy st jeaszt 50X of the scale.
All values nust be vithin 102 of scale resdings for proper
calibration. All damsged 3:eters vill be calibrated at the time of

repatir. . .

Meter calibrations will bde performed Ly Xetex, Inc. wvwith
traceabalaty te KBS standards. . -

The survey meters are checked routinely prior to each use by &
snall]l check source vhich indtcates that they are in an operabdle

conditien.

S8, Zeztiee bp. 3 Sazse Oolf Saiesy Symne’®
: Cescica ka. & ‘oenerei Geprgiing Procetaren’
Sectien M. 11 “Tadiszite Saiety Faimvendnce Fezpract



Atzachment

‘Applicataion for Padioactive license
Jtem No. 8

All emplovees vill be given a pre-employrment physical examinastion
zo establish baseline data on vhele blood count.

Routine monthly monitoring will be scromplished through XBC film
basdge type dosimeters. Back TLD vallet dosimeters will be used and
evaluated on an annual basis unless a suspected exposure is
encountered on the X3G badges in vhich case they will be developed

imnediately.

Pocke: dosimeters for visitors will be Xetex model &13A digitsl
tvpe vith chirp capability. These vill be calibrated snnuslly by the
vendor. Their range is 0 « 9,999 ak. .

Sef. Eectiom Mo. & “Rizinisirasics cf Eadistion Conteols?
Zeczion M. 11 "Radistion Saiety Mzinteasace Progras’®



.

Attach>=ens

R
Avplication for Padiocesctive Mater:al license
Jiem No. §

Only sealed sources will de used in this facildity. Conteminstion
surveys are generally not required in this type of facility.

A complete vadiation survey vwill be wmade sround the parsiphary of
the vediation cell sfter esch seurce loading. The survey will
enzompass the reef as vell as al) of the walls snd maze epening.

Ceneral survevs are performed infeormally on & dasly basie, since
procedures require that an eperable survey meter be taken tnte the
cell upon ecach entry. Abnerwmal radistion levels vould easily dbe

_observed. . .

The seurces are checked for lesks by monitering the poel wvater oa
s semi-annual bssis. The pool water is checked asdditionally afczer
each source losding. A film badge 19 locatred sdjscent te the pesld
filter which $3 resd on s monthly basis. '

The exhsust sir paseee threugh & reughing filter and a MNETA
filter prier te diecharge te the atwesphere. Periodit checks ars made
of the NEPA filter with & SUTYvey BeTer. é& ’lb'£||’

Sed. Secsioe No. & "Aceinstestion ot Esdiavion Comenis®
Seccion ke, 11 *Easigzine Sainty Zsintessace Fospras’
" Bpgsiza N2, 1S Myier Trastwent Sratom’
Eg=tinn he. 16 Nentilstion Systes?
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Source Leak Tests

Since dry source vipe tests arvre impractical, a sarple of the
stovage water from the pool will be’tested on & six month scheduletfor
radioactive contamination in excess of 0.05 uCi of sctivity per.
source.' Additienally, the water will be tested after ecach -ovrcc

loading. : _ h"'ﬂ", ‘

These tests vwill be performed by: P
7} x"‘ &
Helgeson Muclear Corp. L;“' .
. : 3587 Sunel Blvd. p,a"’
: , Plessanten, Ca %4566
S’
wef. Section 11 "edistion Safety Yainteranze Propras®
Section 15 "arer Treatzent Systee’® s N
[T e tT .
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Material lLaiconcte

e vill be added teo the seurce racks as required

oCes8INg TEQUITCEMENTS. Only vhen
v1ll isotepe be Temovel.

additional isotop
ccommodate decay and increased Ppr

te &
s fully utilized,

the veck cqp.etty i
édor for disposal.

spant isotope will be returned to the ven




. tsechmant
anplic=zion for Raciosctive Mater:al Litsonse
li:em Ko, 123 & 130

The information regarding the radiation protection program and
phvsical facilities will be referenced to specific questions listed in
U.§.N.R.C. Pegulatory Cuide 10.9, stems 1) to 17.
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hef. L. S.N.R,.C, heculatory Cuice No. 9

drem ho. )3

‘he ovarsll plan viev of the bu!ldsn; and the shielding dimensions are
thown 1n the sttached dravings:

303-100)
503-400) Refer to Section Ne. 35 "Biological Shielding Calculatior
503-401, -

‘he oversll plan showse the relative locations of the gamma cell, offices,
ind warehouse areas.




Attachment
Abplicatson fer Bvproduct ‘'aterisl) license
ltcem No. 13a

The RSI facility vill consist of a single building located at
2300 Mellon Court, Decatur, CGeorgis. It 3is locuted in the Snapfinger
Woods Industrial Park vhich ie zoned M-1l, wvarehouse/industrial. A
location mup is enclosed. The only restricied arca of the facility
will be the maze and gamma cell. The shielding vas designed to
provide less than 0.25 mR/hr at 8l) external surfaces with a 10 MC1
Cebalt~-60 source loading. Ue do noet cxpect the maximuwm source loading
to exececd 9 MCY of Cobalt-60., The shicld will be capudble of shislding

up to 70 MCi of ccsium=137, but only 3% MCiI maximum loading s
anticipated.

Ref. Souction ¥3. 3 "Ciclogical Shicid Calaulatiors™

Secifon M. )& "Pruperty Duscription™
Ny
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Lescraptaen of the RS C..rmua Facality

This facility 1s designed to steriliz
products for Lhe health care industry
racioisotope source.

€ prepackaged medical device
utilizsng a controlled

The basi¢c components congist of AL Rinlorical)_
thield, a rource ecvetem, & safetv avstem, and a convevar svstem for
transporting the matcrial through the cell. The‘cyt:e;wio.hxiﬁly

ivtomated and controlled by a4 Texas Instruments programnuable
tontroller.

The bielugical rhield s _dessisned to »:et the requirements of ..
.23:52335p}lnq"9§53. “ith radiation cnivrsfon rates less than 0.25%
st/hr. Jt conesuts of a concrete cell aAnd an cRtrance maxe to-asllow
1cccss by a continuous overhecad conveyor. A 24~-foot deep pool below
"Jvor level is used for isotope storage. A detoiled dencriprian_of
the _bioleogical shield is_presented _in Section No. S.

~— This facility haus becn designed to opurate with esther codale-60
'r cesfum=-137 radioisotope.

The cobalt~60 rource elerents are doubly erncapsuloted, wvelded
tainless steel pencils approximately half inch in diameter z=nd 8
nches long. Typicall:y they vould be AECL C-188 source elewments,
lthough sinilar sources could be used from other isotope vendors.
hese elements are delivered to the PRSI facility in DOT~approved
hipping casks from the isotope suppliers.

The cgsih--l37 source elements are deudbly~-encepruleoted, wvclred
ta2inlcss stcel capsules, 2.625" diameter x 20.77" long. They are
*prlicd by the V.$.D.0.E.

Prefeusional crane cpcrcibrl tronsfer Lthiere earks from truck
raflers to the bottom of the 24~-foot duep storsge pool via an openiug
n the roof of Lhe gamma cell. The source elemants are rcmoved from
he cask and loaded into tgg_goggepl&gskg“qhggc.pnqsg_;pp protective
wver of water.,

{{(l | e .
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Percrijption of the RS Camma FTacaldatw

-

With cobult-60, up to Len rource clcments Aare Joaded into a
wodule prior to transfer to the storage racks. The cerfum VISP
crptules nre Joaded directly into the source rack. This facilite
utiliczes four source racks esch approximately 7.5 feet Jong, 13 }ee:
high and 5 inches thick. Stainless stecl guide wires are ugsed on
either end of Lhe source racks to control their positfons. iElectrie
winecles raire rnd Jower the racks with limit swsitches controlling ud
znd 2oun pozitizane. - Ure ¢f on 'nfserrentable Poser Supply (Ur3)
ZNruUres tLhoit 61l resks will le decures chen o 20 cecond (v Joupnes)
pover.failurc is dZotected 2nd is caneurrent with tine=-cut of tlLe>
‘preses. evcle dwell timera ’

Vhen the facility is in use, the source racks will be centered
vertically on the product carriers. Acce:s to Lhe room is obtained by
lowering the source racks to the bottom of the pool.

The storage pool is 25 feet long, 24 feet deep and 6 fcet vice.
is constructed of reinforced concrete vith an 0.12%-:inch thick
~~2inlecs steel lirer. The wvater in the peol will be de-jonizad and
filtered by circulating it through a vater treatmcnt system locatcd

adjacent to the cell. The level in' the ool is conhtrolled wizhia
Freses lizite. Any deviction from these limiszs will result in the,
ezeraprizte 2larms zlonp with sycstenm shutdowne All peonetrations in
the pool Jining are within the top 2 feet.

The corpencents within the pool are constructed of stainless asteel
to minimize currosion. . Sowme of the external plunbing will be plartic.

The safety system has beemn dosigned to mcet or excocd All of the
requircwmcnts for facilitics of this type. A deteiled rdescription of
the safcty system 18 given in Section No. 3.

Matcrial to be processed is convecyed through ths cell on
three-tiered carriers supported by an overhead pover and free cenveyor
system. Product is loaded into metal iote boxes wvhich in turn are
loaded onto the bottom zhelf of the three-tiered carrier. To obtain
maximum dose uniformity to the product, each tote pisscs through the
rsdiation cell three times, once st cach shelf level. The totes are
sutomatically elevated orie level after cach poss through the cell.
After the third pass, they are automatically removed from the carrier
and transported to the unlosding area. Refer to Section Ko. z:f?rwc -

dctasiled description of the conveyor operstion. Lo AR M

1]
«d

.

’

-




“fection No. | : Pape 3
niescriptien of the RSI Gawmea Facslaly

The design of the fucility was prrformcrd hy Lhe architectural
firm of Vebb-Pfllert, Inec., 3 Dunwoody Park, Suite 128, Atlanta, CA
30338 (404=-394=1736). The 23,185 mquare foot facility wvas designcd
and built to meet all local structursl end scismic requirements.




Cection No.

General Descrinzton of Convovor Opwrat:on
anc Mzzer:ial Tlow '

~he varenouse area in the buileéing 38 civided 1nTo0o Tvo senarate
jarts, one for incoming non-s3erile product and the other {or
out-going sserile product.. uaterial flow is into the nou-sterile
area, through the gamma cell, and out to the sterile area.

Inout Convevor
FR1B

<he procuct <5 manually loaded into metal totes of cinensions 25"
x 6O0® x 41" on the input conveyvor in the non-sterile area. &fter
joading, they are moved to the carrier loasding statiocn. All
subsecuent operations will be automatic until tThe totes ave manuvally
unloaded in the sterile ares. )

The iive roller sccumulating conveyor prior to the carrier
joading s:ation will have an escapement unit a2t the end to meter
£illed totes into the loading station for transfer to the product
carriers. This conveyor will also have a line full cevice that, vhen
£-¢11, will lock out the belt conveyor feeding the accunulating
, vevor. There will also be-a lovw level warning te incicate o the
wxterial handler that only a few totes are left on the accumulating
conveyor. Additional totes Must be loaded onto the input conveyor or
the system vili suzomatically shut down vhen the last tote is loaded
onto & product carrier.

Tote Transfer S:ation

All zcze =ransfers will be performed at this szatioen. TvO
eievazors will permit the loading or unloading of & zoze from any of
=he three shelves. pPuring each cvcle, a ccmpleted toze is normally
removed f{rom the tOp shelf, the other two totes are elevated one shelf
each, znc & new tote is inserted onto the borttom shelf.

All p;oductbcairicrt entering or leasving this station will
contain three totes. ’




ection %Xo. 2 . Page 2
eneral Zvacription of Conveveor Oneratien snd “ater:zad Flow

roduc: Convevor

The product conveyvor is & power and free overhead convey-r vhich
8 uscd to move the losded product carriers tnrough thne ;aan; cell.
ach cerrier is supported by dual "free" trolleys cperat:ng
ndependently in the "free"” conveyor track. Each trolley has a load

apacity of 1,200 pounds resulzing in & carrier load capacity of 2,400
ounds. ’

The conveyor runs in a continuous loop from the tote transfer
tation, through the cell, and back to the tote sransfer station.
utomatic controlled engagement of the drive chain to the free
rollevys permits accumulation of the carriers within the cell as well
s positioning at the transfer stations. - ‘

utput Convevor

This cembination povered belt and roller conveyor receives the
inished totes from the product carrier and transports them to the
te *le area for unloading and staging for shipment. This conveyor
1 has accumulation capability and will shut the system dowvn when
he—€xit line is full. The output conveyor line will alsoc have & line
ull warning. ' .

osace Consrol

“he amount of radiation absorbed by the product is controlled by
he cyvcle timer setting. The design of the facility dictates that the
ath wvhich each tote follows is identical. For known source
trengzhs, vhich are resdily predictable from decay characteristics,
he time of exposure governs the dosage delivered. The >roduct
arrier =otion within the cell-is intermiztent such that contro) of
he interval will control the dosagec. ’

ontrel Station

The control statson will be locared in the control room and
nclude the following consrols and lights:

1. Start/sctop laghzeé'puch button for product conveyor and
system operation.

2. Ulp/neither/dovn lighted push buston for source /1.
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esien Craterae

The system uas designed Lo be as {ail safe as possibdle. Audaidle
arnings will be a combdinacion of distinct bells and buzzers. The
vetew, will be line-povered. 1In the event of a pover failure, »
tandby battery syvstem will provide for an orcerly shutdovn and
pproximately six hours of critical supervisory control. Any safety
ystEem component failure will result in & systen shutdown,

earch/S2curitv Svsten

Yrior to leaving the radiation cell, operators are required to
.onduct & visual and audible check of the cell to assure that everyone
.1se 18 ocut of the cell. Upon completion of the search, s keyed
iwiteh frnsice the cell is activated using the master key. Only one
juch key is avail-btle in the ganma cell ares, vith duplicate keys
controlled by the facility mansger.

Ciosure of this switch will start -2 varning light to flash &nd
ietivate an sudidble warning which will indicate thast the system is
;bout to be activated. This will constitute a final warning vwhere the
jesarch failed to detect someone remasining in the cell. The closure
9i°" also initiate a time delay of 230 seconds on the audible alarm.

\*/)During this 30 second delay period, & second keved switch must be
closed ourside of the =aze entrance. Closure of this sviteh will
sctivate the maze photocell, the pressure mats inside the maze
entrance, and close the maze doors. The key is then inserted inte the
third key switch eon the console. When all interlocks are cemplece,
the safety chain can be armed. The sources may then be raised and the

convevor stsrted.

2emoval of the key, which is captive in the ON position, will
sutomatically czuse the source te de jovered itnto the storage poeol,

and to stop the conveyor.

ighteé signs at the entrance t0'tbc'a::cuvt1r’sheﬂ't§?'??a?ii

ss3tus by 1nagc¢:1n;.whcther enzry is permsitted.or not:™ Te-will
snddcaze N0 EXTRY as soon e§ the'console Kéyswitch-is-set. WEEn a
‘source-is not completely DOVE,~of ‘'when" tWére 13 rad?itxoﬁ:ﬁiﬁfeted'ih
the—cel) or in the au:c?’thc‘ltgn‘villﬂalso~inéieate‘i'Soﬂgxrx!
eondi:ton..rc;ardicct-gi;:&giggﬁzgszggﬁ_she»keycwagew'{t"scif K Ted
bc.conﬂinwzhc*usid“bffl f1ash vhenever a sourceis~"not down®™
radiazion.{is—present. -

or when

- e PEREP + DG S
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Carva Cil) Sufoety Svel. . w

NDeripn Criteria

The svslem was designecd 10 Le o6 f81) sufe as possible. Auvdibdle
varnings wvill be & combination of distinct bells aud duzzers. -The
rystem vill be povered dy on Uninterruptible Pover Supply (UPS)S
ruring powver f3alures the UPS will provide an orderly ty;tc- shut dovn,
rnd then majntain criticsl supervicory control for sprroximstely six
heurs._ Any safety system component failure vill result in & system
chutdoun.

Search/Securitv Svrten

Prier to lcaving :he radiation cell, operstors are required to
conduct & visuval and audible check of the cell to assure that everyone
else is out of the cell. Upon completion of the search, a keyed
svitch incide the cell is sctivated using the paster key. Only one
guch kcy is svailoble $Sn the gcmma cell ares, vith duplicate Leys
controlled by the facility uvanzger.

Clesure of this switch will start a varning light to flash and
sctivate sn suvdible varning vhich vill indicate that the system is
about to be activated. This vill constitute & final varning where the
scarch failed to detect soneone remaining in the cell. The closure
vill alse initiate s time delay of 30 seconds on the audible alarm.

Curing this 30 second dclay period, a second keyed sviteh must be
closed outside of the raze entrance. Closure of this switch vill
sctivate the maze photocell, the pressure mats inside the naze
cntrence, and clere the nsze doors. The key is then inccrted into the
third key svitch ia 3he €o3tTedl r3I™. Yhen all interlocks are
complate, the safety chein can be arued. The scurccs ray then be
raiced and the conveyor started. : ’

Rewmoval of the key, vhich is captive in the OR position, will
autouwatically csuse the source to be lovered into the storage pool,
end to step the conveyor.

esr e PR IR )

n..o-..'mon‘
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Ce=mg Cel)l Safetv Svstem

A distinct audidble signal w111 be asctivated vhenever th. source
is being raised or lovered as an additional varning to personnel.

An emergency trip cable will be provided vhich will run around
the valls of the cell. Pulling this cable will trip the search/secure
system and drop the souUTCes Or prevent them frowm being raised, and
stop the conveyvor. :

Pushing the emergency stop button located at the console willd
also trip the search/secure system and drop the cources. Activation
of sny of she safety zystem devices bresks the search and requires a
nevw startup.

Since the carriers will be contanuously entering and leaving the
maze, the photocell 1is periodically broken by the carriers. During
these periods, the photocell interlocks must be by-passed by a signal
from :the programmsble controller vhich indicates that & carrier is
entering or leaving the maze.

To guard against personnel entering the maze with & carrvier
during s permissive signal, redundant pressure wmats are positioned in
the mazs entry. ARy violation of any one of these detectors wiil
constitute & violation of the safety system and cause the sources o
be lovered and the conveyors stopped. BDefore the systew can be
re~-started, the starzup procedurse Wust be repeated after the cause of
the violation has been clesared. *

Adéitional security is provided by enclosing the ares imnediately
adjzcent o the maze entrance. ‘Twe sliding doors wvithin this vall
ehclosure vill open and close by a signal from the prograumable
centroller each time & carrier enters oOr legves. At all other imes,
the doors are closed to provide s physical barrier to accidental entry
to the maze. A one wvay door allous exit at t1ll times from the
enclosed area.

Radiation Detection Svstexs

Tve systems vill be used. The-first~vill detect the presence of
"$100—=R/hr-in the~cell vheneder--the sources sre-in the doun- positien.
Its .sfgnal vill be-displaved-at the. control station. tha-gbq“sisqal

y 1g,¢hovc.:he trip point, the entry sign vill show NO ENTRY.
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The second system will cdetect the pretence of ) R/hr and be
Jocated in the second ieg of the maze. 1Its signal will be displayce
at the contro)l station. Exceeding the tr.p point of this meter will
érop the sources and stop the conveyor. Both of the above instances
constitute a violation of the alarw systewm.

eurce Position Displav

o t———

The UP, DOWR, and NEITHER positions of the source racks will bde
displayed st the contrel station by lights. As mentioned previously,
lighted signs cutside the maze entrance vill indicate vhen a high
radiation condition exists in the radiation cell.

Exposure Time Data

A multi-channel recorder will be used to indicate the status of
each source. Each time the sources are ralsed or lowered, the daze
snd time will be recorded.

vater level Alars

Status lampe for water level in the storage pool wvill be provided
on the console indicating NIGH, LOW, OK using signals prcvided from
jiquid level control switches.

Smoke/Fire Alarm

A ———TA R ——

Smoke and/or temperature Sensors vill be used to cdetect fire in
the cell. Signals will be provided to crop the sources and stop the
convevor. This signal vill be interlocked to stop the vent fans upsn
activation. .

Seigmic AlarThm
A seisaic dctcétar vill be included in the safety system vhen

required. Shock levels exceeding ‘preset values w111l shut the systen
dovn. Decatur is located in a seisgaic zone 1 area vhich has minimal

seismic reguirements: cirrent
f-\- = L. !
L 4 . . el R
Emersency Pover ‘.

A stand-by battery system w$ill be provided vhich will provide tor
sn orderly shutdowvn and spproximately six hours of critical
supervisory control in the event of a power fallure.
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Cell tnsrev

Entrence to the cell will Se gaineo by lower:ng the sources,
turning the console key to OFF ang renoving it. Entry to the cell
will only be atsemptec while carrying the console key and an operable
survey . mezer vhich should be checked prior to ecach entry with 8 check

source. Entry should only be made after a1l sources are 3n the down

position, the sign at the maze entrance incicated ENTRY PERMITTED, and
the survey meter shows only background radiation levels.

Convevor Malfunetion

Any conveyor walfunction vill cause & si;nui':o be sent !to-':hc
programmable controller to the safety system wnich will drop the

sources and stop the conveyor if the wmalfunction cannot be corrected
vithin the pre~set cyvele time {nterval. If the malfunc:tion can be
correctes within the pre-set cvele time, the sources will remain up
and the svotem is not shut down.

Emergencyv Cendizions

The folloving conditions will cause the source racks to be
sutomaticaliy lovcred and the conveyor stoppec:

Trip of the emergency cable in she cell
fz. vViolazttion of the maze ;n:rcncc photocell
/3., Trip of the maze pressure mats

4. High ievel nlcr-.of the maze icn chamber

)s. Conveyor jams vhich cannot be corrected vithin the pre-set
cycle time :

i6. Pushing the emergency stop dutton
1 .
3. Removal of the console key

8. loss of electrical power (110 V AC)

9. .Smoke or fire
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10. Lbu jeve)l water slarw.
_11. Setismic alarm.

vhen any of these conditions oc;br.
at the contrel station.

the

Tage 3

cause w11l bde 15&1:1&:6
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The bavlogical shield for the REIl Decatur, Grorgia facility wus
calculstecd to provide lces thun 0.2% wii/hr dose rvrutcs ot all exicrual
surfuces, and at the entrance to the maze, with & 10 wegacurie
Cohult-00 rource loading. During operaticn, the sourccs are storcd in
four vertfcal source racks centrally located in the 13'-8" = 23 x a8’
gnhuma ce)l. This xhield will he mere thén sdequste to shisld up to <0
#C1 of Ce¢siun=137 because of its lover enargy garmas o iThie"
colculztions congiders Lhe worst caces

Vhen not in use, Lhe racks ave lowered to the bottom of & 24'
deep stainlens steel tunk £3533u:d with vater.

Conservative dasign criteria were used throughout. Actual field
checks of recdiation levels in and avound other RSI facilities,
designed to similar critecris, have shown effectively zaero radiation

lcaksge.

The cell ond maze design ars shovn in Drawiung No. 303-600 and
- $03-601.

All colculations znd layouts have been checked and spproved by
Mr. Eugene Tochilinm, CKP, Certificate No. 60-166.

hese calculations:
g piliskyg it k&7
[1%
1. The Co60 gerivity will be 107 curi,l or less.
32

The following sssumptions were made for t

2. A nominal ixpécurc rate of 1.2 R/hr st one metcr per curie
of nctivity has been used. For lhlslgégg_gﬁlcuzatxon-. the -
entire 355§33g1_11_15532_53_33 a_point enurre erntral to _the
source rucks. .

3. A sclf absorption factor has hecen applicd for radiation
transmitted through the roof and through the end vaells.

factor of 1/4 has buen used.

A

4. Minimum density concrete (138 1bs./cu.ft.) s used.

$. Rasdiation leakugiiout-SGQ the irradiation room shall net
exceed 0.235 mR/hr.

6. Straight pipes and condusts shﬁil not penetrate the valls
vith the axis of the opening in line with the SOUTCE, ..o moum

. L . RCR | co oay
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7. Tne TVL for Cobo ramma viLys 38 .0 for i3B !bs.lcu-itfa;-}*b/
cencrete. 920 otclltcrnd racietacn hLas a TVL nf 6.uv" -t
concrete. 1860 scalzered radiastion has & TVL of a.s",q
concrete.

8. Personnel safety features required by state or local
agencies vill be considered separate from this report.

Drawings XNo. $03-600 and 503~-601 shou the shielding proposed for
the irradistion facility. A schematic of the plan view (RSI 503-600)
{8 included as Figure A=1. The computed exposure rstes are summarized
below: )

outside Inches _
Vvall Concrete ak/hr
N North ) 77 0.034
South 77 0.034 ,
rRoof 73 0.670 (controlled area)
vest 83 ~0.080
East 60 . &2.1
East 78 0.11

The sxposure vate of 42.1 aR/hr behind the esst maze wall is
jocated within leg 2 at point E~1. AT jocetions E-2 and £E-3 the
1eaxage dose TateS are redyced toO 0.0014 mk/hr and 0.11 mR/hr
respecTively. Refer to Figure A-l.

-~ The Gepth of the water storage pool 18 24*, While the sources -:7
are in the storage position, shere vill bde minsmum of 16° of vater .

5 above Lhe uppeTmOSt source element. This cdepth of water is oquivaient
20 7.23° of 158 ch.lcu.tt. concrete, resulting in a transmission of

approximately 1074V, :

a—— .

The air vents are jocated in Temote corners of the roo® or ®mazs

. and are designed with their own wmagzes .to attenuate scattered
radiation. All cable penetrations through the roof will be lead
shielded. gimilar vents and cable shields tn other RSI facilities
have shown only background v:iucu vhile the plent is 30 operation:

Cslculation of exposure rates outside of shieléing configusation
shown in 503-600 and 503-601:
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Bioloracal fh:eic:ng Calculations

)

1. NOKTH. AXD SOLTH WwWALLS:

3
"3

L

w

" concrete.

exposure rate ® ---ece= « 3 % 10% pp/ns @ m

exposure € 29' through 77" concrete =
3 x 10

3 - 0.034 mR/hr
8.84 % 10

i
(X1
-~1
(1]

2. ROOF: 73" concrete. (This is & controlled area.)
distance to 2' above roof = 1I5'
exposure rate & 15 through 73" concrete =

U . 20 § - Y 0.47 mR/hr
\ 6.57% x 10°37%-¢
3.  WEST wWall: 83" concrete.
. exposure ® 19' through 83" concrete ©
' 1.2 x 1010 '
"'5"“’337373 - 0.08 wk/hr
s.8” % 10

4. EAST VALL (outside wall): $*' thick (Ref Fig A-1)

exposure rate = 1.2 x 1010 uRr/hr € »

locstion
‘ E-1 --~ exposure rate & 18° thru 60" comcrete = 42.1 wR/hr
R g-2 --- exposure rate & 25* thru 96" concrete © 0.0014 mR/hr
E=3 ==« exXposSurs TaATE ¢ 32' thru 78" concrete © 0.11 mR/hr

Calculations of exposure Trates from scattercd radiation dowvn legs
1-5 are based on the {ormuls 13 given on page 63 of NCRP 51
Cenclosed). This formula represents & generalized equation for
the dose egquivalent index, 8‘"3. or for the dose ng'

-1
D,%,4, (azn:)S
- U PP . - = Y Radadededad i e s D
rl

(dl_°‘r1 45 ...é:’)

31"j-
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si30locical thielcing Calculations

jrj = dose raie outsice aperture of the maze (rew)
D . ® cose Tate At maze entrance (rads)

0 « dose Tate At one mezer

)
a s reflection coe:ficiant .
A = area of reflecting materisl illuminsced (-2)
dlv = distance from source to reflecting material

d

e centerline distances along each maze length

3 e refers to the j-th reflection process

. Figure 6 from NCRP 51, page 62, cemonstrates how to set up path
jengths vithin a maze containing 5 legs, for a collinated Xx-ray or
gamma source. Figure A-1 shovs radiation legs ! through 5 within the
nazTe. -

!ie‘htc the cobalt=60 approximazes & point {sotropic source
\_<her than s collimated beam, & somevhat different treatwment was

applied to deteTmine dose. D'_l at the end of leg 1. GCamma TaYS

incident on the north snd south walls vere divided into five
collimsted sources, with each collimated to & 7.5 degree cone angle &5
shown in Figure A=l. Calculation of dose nr—l f£rom the five

collimated sourcss is 2.61 » 1o’° mR/hr &8 1{sted in Table 1.

Calculation of Dose Rates Dr-l and Dr-s
$
”o"xzn A
Se,* x2¢,




sectzon Yo. 5

Tage 5
Biclop3ca) friclic:ng Calculations

- ; ‘ <
sgild Zé, Ze,, M
poyree (») (m) (»?
1 6.2% 5.64 3.83
2 6.25 $5.12 3.85
3 6.43 .27 4&.20
& 6.68 3.26 4.87
$ 7.10 2.20 $5.i3
o__, = 1.2%10'% x 0.005 x
116.25%x5.64) [6.25x5.12]) 16.433&.27) [6.68x3.26]) 17 1x2. 2]2I
7 ' : 'y
B - 6.0 x 10 {.0663) = 2.61 x 10 R/hr
r=1 ----.-- ..- --.-
.(J-A)(-lA)cp(A)(dAs) !
. -3
o . | (e p % 8y % 4, * 0, g2 |
: 6
n,_,_-_z.sx x 10 =
}(.02:5.13) (.02%7.7) (.02%7.7) (.02:7.7);
'-----------------------------------..---.
I (6.25 x  2.44 x 2.8 x s.38)2}

7
dose rate 8t antrance to maze for 10 curie
cobalt=~60 source in 4rradiastion room.
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NOTE: A reflection of 0.00% is uscd for priwvary comna rays
ccutiered by the north and south concrcte walls (l)

A reflection'of 0.02 1is used for the ren;lning legs.

A runmary of the cslenlated scattered rudiation down lcgs !
through % is presentcd in Tabdble 1: :

TABLE
Dose Location Calculated mR/hr
D 1 6
ot end of leg 1 2.61 % 10 N
of2 end of lag 2 2 x 6.75_x 103€«)
ngs end of Jeg 3 3.% % 10
Dri end of leg & 0.86
£5 end of leg S . 0.04

(a)Dose D is the sum of the two legs in Figure A-l. To

eiwplify calcui%tlenq. the average length of the sum of both legs was
xde. . ’ S

The shiecldsing dcsign was based upon & 10MC{ cobalt-060 loading into the
facility. A practical maximum operating loading for this facilicy
would be 5MCi of cobalt-60 or:33. NHCi of cesiux-127. .

This facility has been designed to operate on cesiun=137 as the gamms
source. Since the logistice of obtaining sufficient cesium=137 will
require a certain period of time, cobalt-60 may be used initislly, and
then phased out as cesium=-137 is savailabdle. ’

foth of the above considerations will result in & very comnservative
shielding design for using both isotopes

o s gopm coguan EmmiTer S5
.
.
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Fig. 6. Generalized mate design, This dingram Hustenten successive reflections
of 2 says fearn @ eoflimated pnurce, Thrangh o mute. These path lengths can he
spprasimated by o sequence of centerline distances, as shuwn In the diagram, In
same fnstances, path lengthe In very shart legs enn be amitted, e g. o, 0r ol

endintion reflected from shialding hinreinrs or mnterials in the heam.
Depending an the encrgy and emission rale of x rays incideut on the
first refecting mnterial, additionat legs to the maze mny be required
tn nttennate the eadiatinon adequately. For economy in construction or
space, it may be desirable to pluce an ndilitional shiclling haille
cither before the inner aperture or autgide the enteance into the
maze, for additional attenuation and/or reflection of the radintion

{sue Figure 6),

For x rays below about 10 MeV in encryy, the following enleulntion

method provides n conservative estimate of the dose-cynivalent fniden

RTINS ]

-

- . Lid L
. “ "‘l.dﬂ"Id. ot 'lll,"
where |

oy s the reflection coeMicient for 1 rays Incident on the fiost
reflecting materin;

re I3 the refiection coellicient fur 0.5.MeV x tavs refleeted fheen
subscqnent materialy (axsummed ta be the same fur nll suloon
aquent rellection processes);

Ay is the area struck by x 1nys incident on the fisst 1ellectiog
material; o ml. . 53 ’

Ay s the cross-sectinn of the maze (answmed tn he appravimated
constant thronghoul the maze, with the height/width gt
between § anil 2);

iy oy ++ d,, are the centerline distances along el snre lengih,
Uhe ration o,,/A " should tic between 2 and 6, ¢

J  refees to the jth reflecting procesa.

Mnzes for sllenuating x rays aliive about 10 MaV in cneigy e
more complex than deseribed wbave, becavae of the neressity fo
thicker shiclding bar-iers, uncettninting abant rellectiog curflicients,
the possibility of photoneutron production, nmd & sigmbficnnt g
nent of annibilation sadintion. Eyuntion (131 is more conser vative b
incident x rays nhove 10 MeV. However, pnotective dows shenhd he
used al maze exits as an additional precnntion, except for duve ey
radiothernpy installations.

In any mnze design, the sum of the projreted wall thicknesaes m
the mnze, along a line fiom the x oy somice, shall pe eguicalent o
Ure shielding bareier thickness that athes wise wonld have heen eal

~etlated if a maze had not been requived on tiat wall

¢. Mazes for neutron sonrees. The imutier of aliennating pentrons
through mazes or ducts is a compliex nren of shiviitng tecdamlogy
Because of this situation, shickled apertures in barniers for nentiion
producing ncceleralors are ofien overdesipned. Oceastnnnily, hon

. ever, radintion surveying indicntes n need fur ndditionat shivkbg

This uncertainly tesls to lead fucility designers towird the wer of
radiation-pratective doors, rather than mares,

Nonctheless, there is an cinpivical and conmes vative npproanl 1o
the design of nentron mnzes or Jarge duets. Neferrnee s male fo

Macerker aml Muckenthnler (1967).

The mnterinl of the shiclding barsiers iv assnmed 1o e (or hnve
veflection cocflicient similag Lo ardinary concrete. A Loge propa tien
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Felfertion coeflirients, o, 767 TCnoenerJeuc 3 Tays on ordinary cencreie, irsn,
ane Yaac a3 a funesien of inc:dent meneenesetic sheten energy. for seversl angles of
rafieszien aesuming nermal inudence and equal angies of incidence and reflection.
Values are given far srdinary concrewe and iren. based en exasting svailable infarma.
tion, both theeretical azd experimenta., wnth parzicular empaass on the hllewnng
seferences: (1) Chilisn and Kuddieston (IEEIE (2) Chilten 131384K () Chilten (JHSY
snd 143 Clilten ¢f al. (12851 For paatan energies higher than 10 MeV, the vae of the
30-MgV values of o, is expeniec 1o be safe. -

Vaiues of o, for zhotens inciéent on Jesd are net as resdily caleulable. but 8
censesvative usper limit is 3 u 10 for any ‘€nerpy snd scatienng srgh.

Thevaluerof e, ford, = 350 in Curvc‘A arethesame asforé, @ 180°in Curve B.
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The pricary zos)l an ithe cesaghn ©0f th:is fystem was 20 abke 3t 38
2epl-proof as rosraible from a ralely 4Anc mechanical s:anzpoant. It
vas recogmatec Thsat a1t 18 iepossivle to prevent somneone el ON
selfi-destruction {rom mcaing ¥o0. The follicwing potential cmergency
conditions vere cnvisioned, and the preventative desaign features &re
explained.

Yechanical Ceonvevor Ja-c.

These concditions do not invelve the source, and the only hazard
vould be destruction of the materisl through mechanical camaigpe. Any
of the folloving events vill cause the source to be lovered to the
pottem of the pool, and the conveyors shut off, thereoy protecting the
product from overexposure: ) -

l. Ebpty input conveyror.

2. ¥Full output conveyor.

3. Jam at the tote transier station.
4. Jam at the carrier stop positions.
s, Jam at the maze conveyror.

Vvhen any of these events occcurs, an alars vill be sounded and the
jocation of the problem vill be indicated. The operaior vill then
correct the problem and re-start the sysiem. 1f the problems cannot be
corrected vithin zhe preset cycle time, the scurces will be lovered
snteo the pool. Othervise, the sources vill remain in the raised

position.

~ote Transfer >:z=$

vag—

-he Tost robable conveyrer ja-: vill occur wvhen the :otes are
being losced and unloadud from the carriers, and vhen they are bdeing
trarnsferred from one jevel of the carrier to another. Some systems
performs these operations vithim the cell. The RS1 system performs
these operations outside of the maze vihere they can be easily
=monitored and the problems readily gorrec:cd if they do occur, since
thev are not in the radiazion environment. Jams of this type, 1f
eor;cctcd vithin the preset cycle time, vill not shut the systes dovne.
:{ the jam cannot be cleared vithin the preset evcle time, the sysiem
vill be shut dowvm and the sources lovered into the pool.
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n.d3ntion Damare

Purticulur care vas taken sn the dessipn Lo beop Lhe avount of
materials susceptable to radiation damage cut of the radfation aell.
Must notably affcctcd are plastics or organice. The only electrical
wvaring in the cell is for the room lights. This viring 1s vediation
rerirtant grade and run through metal conduils Lo protect §t from
mcchanicel damage. The control wiring is also radistion resistant and
is shicléed from the direct impingement of the feuma rays. RSI )
systcms do not utilize pneumatic cylinders to drive the conveyor
vithin the cell nor use exposad eclectrical wiring vhich is susccptible
to radiation dcrage and failure. RSI cell nmaintenance is minimal.

Powur Faildure

The source rack 1ifting mechanisms have been decigned to lover
the tource racks in a controlled manner to the dottom of the pool Iin
the event of a pover failure. &n Uninterruptadle Tawer Supply {uvrs)
is includced vhich vill provide for an orderly shutZsun and
approexinmately six hours of eritficzl supervicory control.

Source Rack Jaw

The most serious mechanical problem in the system would occur 1f
the source rack and the carriers or totes interscted to cause the rvack
to be jeomed vhile in the up position. Where most systews utilize a
rack=-to-carrier spacing of 2 to 3", RSI maintains a 12" separation to
uinimsze the possibility of this occurrence. Source rack cable pguidus
are run through the roof and tensioned above. This design permits
s¢emgion $n these cables to be relicved in the unlikely cvent thst a
rack jom does occur, theredy increasing the chances of dislodging and
freetng the j2m. Rods may alro Le run deon the cable guide opanings
in the roof to assist in frecing the rack if wecess3ITY.

To furthur assure that the product carrier does not contsct the
source racks, a wmetal protective cage is built around each source
rack. The conveyor drive cannot overdrive in the event of a jem
because of & buflt-fn jam derector. ‘The drive is alse reversible
vhich allows jamming precssures to be relieved.

Extra holes through the roof sbove the source racks have been
included in the design. They are normally shielded against strcaming
radistion, but can be used for inserting heavy metal rods to drive the
sources into the pool in the event of a source rack jsm condition. -

e G e o CUETI Y
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Provisions have Lecn wade tO proevent .t he inprofable cvent of o
source being carried out by the carvier fruem Lhe cull to the le-diug
ares. 1In order for this event to occur, the fodlowing wust happen:
The source must be dislodged from the source ncdule containcd in the
source rack, bridge the 12" eseparastion to the curriers, aund atinch
stself{ to the carrier which presents & relstively swooth surface to
the sources. MHowvever, 3if this docs happen, it »ill be detectcd by the
rsdiastion monitor located in the wmiddle of the maze wvhich vill stop
the convevor and lower the source reck to the bottom of the pool. All
pcrsonnel will be excluded from the waze, and the RSO will taoke full
charge to fornulate the steps nececcary for the safe removal of the
source of radiation. :

Source Break in the Pool

1f s cohalt cource ruptures due to any rczson, the ccbalt pellets
vould fall fnto the pool. Some corrosion product vadiosctivity might
be released to the pool water which would Le detected by monitoring ot
the water trecatment ares and through pool vater sarples. Dec-fonizang
columns would be used to TemovVe the soluble contawinants from the pool
vater. The cobalt pellets could be renoved with maznets or suction
devices under the dircction of the RS0 and the ctource vendor. There
vould bde loaded into & cask snd rsturned to the vendor for furrher
processing or dicpossl.

Leak in Storage Pool

Several dosign preccutions wvere tzken to prevent cestaztrophic
joss of the vater in the storcge pool. A 1/8% stainless steecl liner
{8 the primary containuent for the pool vater. It waes telected
beccvee it is non-corrosive, «ill not dicsolve, vill not crack, and
can withstand the mechanical asbuse of rexting & lcad cuisk on it. Amn
add:zional 1/2°% stainless stecl plate covers the bottom vhere the cask
normally wvould be placed. Cemant and tile tanks will jeach and crack
more readily. Beyond the stainless steel tenk, there is about 16" of

reinforced concrets.
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Analvsys

The viiole pool structure 8 structurally :soclatco from the rest
of the cell to minimize any problems due to differential settlement.

. A makeup vater line services the pool wnich should be able to overcome
josses due to =ny possible eaks. The pool is slso equipped with a &
overflow to prevent flooding of the cell. To minimize maintenance on
the electrical level control, a suwmp tank, connected hycr.uxxcnllv to
the pool, has been installed externally to the cell for -thtorini the
pool level.

Maze Desithn

- Tﬁe maze has bLeen designed to provide & minimum of three
radistion scatterings prior to leaving the wmaze. Normally three
scatterings will de sufficient to reduce radiation levels to safe
limics. '

: . Buglding Desiy
~ vl n esirn

tased upon previous experience, RSI has opted to purchase land .
and consiruct the facility to optimize material flow and structursl
integrity of the building. Modification of existing buildings vas
deemed less than optimal especially from & strucsural standpoint.
Deep soil borings wvere wade to assist in the design of the building
founcations and the construction of the pool.-

CSeismic Desian

e —————————

The Decatur arcas is rated as a seismic zIOmNe #1 srea, aAnd alld
structurai design wvas besed upon the local requiremnents. 2one vl
sress have ainimal seismic requirements.

A\ ]

Five Concrol

smoking will neot be permitted in the warehouse area. The
building is equipped in 8ll aress, including the gansa cell, vwith
sprinkler systems. The gawms cell 48 constructed of non-flanmable
steel and concrete. Smoke detectors will signel the sources to be
jovered and the conveyors to.be stopped. A high temperature detector
vithin the cell vill also shut the system dovun. Both signals wild
also shut off the ventilation system tO help smother the {fire.
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Shielding Desyen

The shielding will be a steel reinforced concrete structure wath
a maze entrance for the conveyor and a roof sccess for isotope
1o0a6ing. The roof access will be shielded vith & stepped concrete
plvg-

wsersonnel Protcction

‘ The grcatest potential hazard to this typs of operation is the
!cc1¢unt11 exposure of personnel to radiation. 2S1 therefore has
installed wultiple independent monitors im the entrance to the maz:,
which is the only access to the radistion celil.

; The mouth of the maze 48 monitored by a photoeeil vhich will shut
the system dowvn vhen it is violated. Passage of the product carriers
inzo and out of the maze is permitted by the programmable controller
vhich ignores the photoccll signal whenever a carrier interrupts the
beanm.

In the improbable event that 8 person accidentally enters the
cell vith a product carrier, when the photocell signal is being
ignored, there are tvo (2) independent pressure mats vhich span the
width of the entry wmaze to provide additional security. Trip of
eizher of these mats will shut the system dovn.

Additional security is provided by sliding doors vhiech oﬁen and
close on signsl from the prc;rcu-ubic controller vhenever carriers
enter or leave the maze.

puring pecriods vhen the facility is aot in ure, the maze opening
is locked o prevent access to the radiazion cell.

since RSI facilities have only one cell entTYy, security is
zaint _ined at al) times &S compared to systems that have bdboth &
perzonnel and a product access, vhare only ihe personnel access may be

monitored.

0y
-

Lecking Person 4n Cell or Maze
L §

Regulstions require that any gscurity systes be designed to
permit personnel egress Zyom the cell or maze at all times during
operation of the facility. A separate door vhich may only be opened
¢yom the inside will permit exit fyom the maze area at all times.
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ntvv to Cell Throuch the Vent

a——

Unsutherized entry through the vent ducts is prevented by & steel
grill cast into the vent openings at the roof level. '

ventilation Svstem

The ventilation system is provided with a filter system wvhich
will prevent the escape of any possible contamination from the cell.
it also is equipped vith & srandby bioqgg-gjich,_ﬁg.:hgﬁszsgg_tha; the
priwary blover fails, ‘the cell environment will be waintained. These
blovers are interlocked to the fire alarm system such that they will
be turned off in the event of a fire signal.

Fire in Cell

T —————————

The cell is equipped with a sprinkler system in the event there
4s & fire in the cell. The vent is monitored by & smoke and
tempersture detector and s8¢ either is activated, the source vill ove
lovered, the conveyor stopped, end the ventilation fars turned off.

- ‘L‘ / ) )
| w1l : f
L i (et F
< (O e W2 ) . N

cdpes ;
o -l s . .




fteczron No. &
fource fontro) Sveien

The basic Co-60 source eicment 3n this system 33 typiflied Oy the
AECL C-itbd source roc as shiown on Lthe accempanving CraviIng. Other
Co-60 mource elements wmay 2150 De uUsed o3 manuiactured by G.E.,
Xeutron Frouducts, or other approvedé encapsulators. Each element will
be permancentiy identified with & serial nunber 2nd its location in the
system vill be controlled at all timesn.

Upon receipt at the facility, the cobaslt-60 sources are placed
into one of the source modules. These moGules are permanently
identified and contain the sources in a flat arrav. From this moment
on, the sources vill not be removed frowm the module, ané the basic
inventory control will be at the wmodule level. Control ocnd records
“ill ztherefore be reduced consicdersbly wvhen compared to ‘neiv‘dual
souUrce control systems.

» . Indivicduasl sources are traceable through module loading records,

~& ctopy of vhich is sttached. The source position is cquivalent to the
loading order of the sources into the module. As mocules are shifted
vithin the source racks, their nev locations are noted on the source
control sheet.

The source modules are losded inteo hinged modules within the
source racks. The RS] system utilizes four source racks vith cach
rack contsining approximately 63 hinged modules. Each module s
designed to be individually hinged for locsding.

When the larger cesium capsules are vVsed, they are loaded
directly inso the hinged médules in the source rack.

Ali isotope lcading will be controlled by, or under the
supervision of, the RS0 or an suthorized user of the isotope. The
following procedure wiil be generslly followved:

1. Source casks shouid be delivered to the facility on an open
sopped vehicle in casks similar to AECL F-168 or G.E. series
1500.  Survey the cask for excessive leakage.

2. Check pspervork to assure that it is in agreement wvith :ht
purchase order. ~

3. Perform lesk test on the cask by running water through the
cavity and monitoring the vater. If activity is ¢¢t¢c:¢d '?
notify the vendor and re-sesl the cask. 1¢ no sctivisy

deteczed, proceed. ﬁ v

-
=y
-
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b,

10.

11.

i2.

Leave vent and crain plugs off to allew the cavity to fal]
a8 the cask is lowered into the pool. FRetain the plugs for
anstallang after the sources have been rewoves. '
Remove the heat shield, and other protective coverings.
Unbolt cask from shipping skid.

Loosen, but do not remove, cover bolts.

Attach cable for cover renmoval.

Attach the cask sling.

- Remove the roof plug with the mobile crane rented for the

losding operation snd place on the roof over one of the
shielding walls. ‘

Lift the cask with the crane from the truck and lower it
slowly through the roof access into the pool in the floeor of
the gammas cell. )

Aveid the upper cask vent since steanm MaYy be gcnérated and
ejeczted from this opening as the cask is -_overed inte the
pool wvater.

\hen the cover is 6" above the water level, remove the cover
bolts. . *

Continue to lover cask slovly te the boettom of the pool.
Unhook the cask sling Lrom the hoist.

Rerove cover and check for contamination &s it clears the
vater.

Place cover on the roof and remove the sling from the crane
hoist. :

Using & long handled, vented tool, remove the source cage
from the cask and place it on the floor of the poeol.
vMonitor radistion levels at the pool surface.

Re-sttach the cask lifting sling.

g
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A2b. Slowly tu‘se cask.
‘21. Check cask for eon:an}natton as it clears the vater.
22. Re-insert drsin plug au':he bottom clears the water.
‘23. Place cask on skid and bolt~down.-
24. Remove drain }Iu; and drasin into bucket. Check wvater.
25. Replace cover and polt down.

. ;6. Insert top and bott;- 91ug§;
27. Replace fire shield and bol: down.

28. Lload modules with sources after checking the serial numbers.
B Load modules into source racks.

29. Document loasding on source control lhcct:;

30. Repeat siepc 1-30 for each caske.

31. Remove source cages; check for contamination.

‘32. Box cages for ihtpicn:.

33. Rcmove all r;dtéactzvc seterials labels from the casks.

34. Cover caution tags on casks vith shipping 1abels for return
shipnent.

3. Replace roof plug.

‘36, Run survey around facility vith sources in the operating
position.

. 37. Take sample of pool water for leak testing.
.‘

After some period of time, the source reck vill be filled to
capscity with source elements.: In order to maintain operating levels,
the most decayed elements will have to be replaced by high activity

‘¢lements. The decayad source elements will be regurned to the vendor

for disposal.
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Source Control Svstem

~re nosition of the source racks is controlled b s1crofwitches
vhich accurately control the up and dovn locations.

in the event of a pover failure, s Lrake automastically locks the
racks in place. The sources will be lovercd to the bottom of the
sterage pool using an suxiliary pover supply after the brake has been
released.

Source Contrel Procedure
28vs

Source control will be maintained at all times on each source
element. Dasta vill be kept on the source control sheets.

* <The scurce position in each module will be the same as the
lcading sequence, i.e., the first eiement locaded into a module will be
noted in position one; the second in position tve; and so on to
position ten vhich is the capascity of the module.

Modules will be filled and loaded lt'requited. Module positions
are identified from one to one hundred thirty six; there being 34
module positions in each source racke.

. The source racks vill be designed from | to & corresponding to
THeir location in the pool. -

Easch source rack contains 34 hinged modules to hold the sources.
These will be numbered sequentislly 1 through 3& in source rack No. 1.
fack Noe. 2 will be numbered 35 through 68; Rack No. 3, 69 through 102;
and Rack No. &, 103 through 136.

Once the modules are loaded, there 1s'no neeé o unlosd them.
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Emerrency Procecures

Cenecrsl . .

The safety system has been designed to automatically lover the
source to the bottom of the storage pool and to siop the conveyer t % 4
any of the folloving detectors is activated:

1. Emergency cable in cell.
2. Emergency button st the console.
3. Mszie pressure Wmats.
4. Maze photocell.
S. Smoke or fire alarm.
6. Conveyor jawm.
. 7. Llow uvater lgvel®
8. Cell so0on chamber.
9. Maze jon chawmber.

If the safety systen is violsted, the cause vill be édisplayved st.
+v.e control stztion. The shifs supervisor vill make a preliminary
}eitiga:ion to determine the cause. AN operable survey meter will
ve' carried at sll times wvhen entering the cell. 1I1f, after a thorough
check of the system, there is nothing obviously Vrong or the probles
vas found and corrected, the system can be Te~-started.

If the safety systewn 2111 shovs a violestion, the shift’
supervisor should stop operations and notify the RSO or his alternate.
A current call 1ist will be possed at all times in the CONTTXOl TOOW,
sndicating the csll sequencid. T

fuspected Rsdiatiom Incident

Any indication of radistion leskage at the entrance to the zaze
after the system has been shut dowvn should be treated as a suspeczed
radiaztion incident and the following action saken: -

1. Confirm ths presence of radiation with a second operable
survey meter and note levels.

2. Make no attempt to anter the cell.
| 3., Notify the RSO of the incident.

4. Close and lock the doors at the entrance to the maze.

s, Shut off ventilation fans and vater circulation pumps.




Arzacnment
As e o
scation for PRacioactive Miter:ig] lLlicense
cerence U.5.N.R.C. Reruldstorey Guice :0.%
T:em No. ilc

ohe KSI1 facility vtilizes standarc pover and free conveyor
components to transport product through the gammas celi. This system
utilizes 8 2ero Pressure accumulstion system vathin the cell.

Three~tiered ca riers are used to transport the product through the
cell. '

fach tote is loaded onto the bottom shelf and traverses the.cell.
Upon leaving the msze, the totes are automatically elevated to the
second shelf{ and traverse the cell a second time. LUpon lcaving the :
nece. the totes are autormatically elevated to the top shelif for a
=hird pass through the cell, safter vhich they are transferred off the
carrier to a conveyor belt which transports them to the finished goods
aTEd.

There $s no transfer of material within the gammna cell. All
cransfers from shelf to shelf are accomplished external to the maze
vaere they are readily monitored. This feature adds significantly TO
svstew reiiability since the major probiem ares in these systems is in
the tote transfers. NMest other sysiems attenpt to make these
cransfers within the cell vhere any 2am will resuls in & sysies

) ,utdown before corrective sction can be caken.
N’

W“hen using cobalt-60, source eiements are loaded into zgzanderd
xzocuies, =wnach hold 10 elements :=n & £lat 2rray. From this point on,
source inventory will be at the wmodule level thereby reducing
eccounting by a fsctor of ten. '

when cesium=3i37 sources are used, they are toaded cirectly inteo
the rack because of their much isrger physical size.

The source pocules, rack, and all associated cables will be
ezaeiniess steel. The main rack cobies will De prestretched to
minimize positioning errors with time.

The electric vinches position the racks using builg-in limicz

suwitches. Thev ate designed to lover the sources bv_grasvisy vhenever
there is o pover fsilure. = ‘
L

The major eleczrical conzrol is accomplished using a programcable
sequencer. Dezection Gevices include photocelis, i1imit svitches, anc
Proximity sensors.
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Emerrency Procetures

Ceners? . .

The safety system has been Gesigned to sutomatically lover the
source to the bottom of the siorage pool and to s:op the conveyer af
any of the following detectors is activated:

1. Emergency cable in cell.
2. Emergency button at the console.
3. Maze pressure mats.
4. Maze photocell.
s, Smoke or fire alarm.
6. Conveyor jam.
. 7. Llov water level®
8. Cell jon chamber.
9. Maze jon chamber.

I1f the safety systen is violated, the csuse vill be éisplayed at.
the controel stotione. The shift supervisor vill make a preliminary
restigation to determine the csuse. An operable survey meter will
“\_- carried at sll times vhen entering the cell. 1¢£, after a thorough
check of the system, there is nothing obviously wrong o7 the problem
vas found and corrected, the system can be re-started.

If the safety system s3ill shows s violstion, the shifzt
supervisor should stop operations and notify the RSO or his alternate.
A current csll list will be posted at all times in the control Toowm,
indicating the call sequenci. T

Cuspected Radiation Incident

any indication of rasdiastion leakage st the enzrance to the maze
after the systen has been shut dovn should be treated &s & suspec=ed

radiasion incident and the folloving actioen saken:

1. Confirm the presence of radiation vith & second cperabdble
survey meter snd note levels.

2. Makes no attempt to enter the cell.
3. sotify the RSO of the incident.

4. Close and jock the doors at the entrance to the wmaze.

‘s, Shut off ventilation fans snd wvater ceirculation pumps.
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1. Yow will pool lrals Le detezted?

P 2. ihat mechenicme azre emploved 1o Geiest and prevent lask sirtonsge
of vater 2recm the pool?

3. imo collects the posl watur sarmples, vhat are their procudures

- - 4neluding calculations? Be ture to include in the procedures vhat
y ‘ £3¢p8 are takun Lo assure the sample is representative of all the

vater in the pool.

"4, 1f lielgezon performs the analysis on the pool watcr, what is their
- license nuxder?

S. Regarding the pool filter: wvhat method is used to determine when
£ilters are to be chanced; vhat action level warrants changing
£ilters; and vhat are the procedures in removing and disposing of
contaminated filtcrs? .

6. When are the de-ionizer beds regeneratsd and how are they serviced?

7. What iz the discharge point for.overflov pool water that leavcs
the cell via the floor drain?

X. Aoppendix Section 16, Ventilation System:

1. ' pProvide additional information describing the ~periodic checks®
of the MEPA filters, action level, etc.

I2 you should have any questions or if we may be of assistance, plcese do not
hesitate to contact us. .

AR

~nezas ¥. HiLd - .

ravironmental Radiation Specialist, Sr. -
fadiosctive laterials Unit

Radiological Kealth Section

TEX/ck

ce: Richard Woodruff
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Mo tep Al Eeottan 8, widJanical SheelleT Caleetiation:

Coew e -«
« ltameme.
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L 4 .
. 1. Trevife calsulations ghowing swhat Lhe a9l ~urface coma rates will

Tt eet? datenl glOred conditicins,

2. 2roendiy faczion 7, Desicn fafesy Analuvis:

G 1. liov long ire the two indapendent pressure mats that span the wili
of the ecntry rmaze 8nd iz this length cullicient to prevent soieone
Srox stelping Gver them? . .

. N
O T 2. How are the sliding doors interlocked?

) e o
’_/ £ - 3. Is the energency/exit door interlocked and can it bLe left in an =~
Sl G ¢¢ open position?, . . < .- C T 0T eetert o g:.h(-n-’ R
P L. e T e . . hd
e 4. Is there an alarm system actuated, if any of the interlocks are
W violated by a person attempting to enter the cell, if the sources
P are not completely shielded?
' -
J. 2roendix Section 8, Source Coatrol Svstcn;
vho : - : . A
- .}f‘. - L. Provide the name and license number of the organization performirg
LTI the leak test analysis on the shipping cask. IZ RSI performs the

@ leak test provide your procsdures for perforaing the leak test
analysis and a description of the instrumcntstion usec.

f').} 2. Provide a dascription of the tools used and the step~-by-step
.X‘-‘ . procedures for loading the sources into the socurce modules and

source racks.

X. 2Aoosnédix Section 11. Radiation Safety paintenance Procram:

_ ¢ 1. In the application it is not clear how the radiation area monitors
will be checked after they have been installed. The “gafety system:"
checkout list a "cell ion chazbes® and a “maze ion chamber®™ as items
to ba checked on a monthly basis. Please clarify.

-~'2. Gsorgia doss not recognize 0.05 uCi of activity per gource 2s an
acceptable limit for determination of lemkace from sealcd sources.
Confirm that the limit of 0.005 uCi of activity per source will be
the basis for determining leakage from the sourcus.

L. Appanédix Section 12, Exergency Procedures:

1. Describs your procedures for cmergsncy preparedness in daaling with
varicus types of accidents that affect o= threaten ths health and
J; sefety of the public, your employees or others visiting or working
£ at your facility. These procedures should also address: the use
) or irridation of cozdustible materials insids the call; contami-
nation that could result Srom an cmergency: ané proczdures to return

the Zacility to a safe conditien.
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. fenljcarion Item, S.A, Nicacit-al:

1. A statement is rade thaz the nources are rriced ind Yowered Into the
#9201 by elsctric winchus Y sated on the 1032, lLiwever, in the sitiecli.ment
reference U.S5. N.R.C. Cuide 10.9 itead no. 13d the uiatomunt it . ede that
the source racks are designed to lower by gravity vhencver there is
a pover failure, and in sttachment, ‘veference U 5. K.R.C. Cuide 3C.9
item 13f and in Appendix Section 1 it is stated lan an avxilliary pover
supply lovers the sources into the pool in the cvunt of & power frilure.
Please axplain.

D. Agucltim Ttem 6. Mealth Phvcies Instruwentation:

¢ '©3. It i3 not clear from the informstion provided in the opplication that
7 the Xetex Modsl JOSA will oparats without blanking out in high radi~
_ation fields. Provide the specifications for this instrument {type.
anergy, rangs, etc.)

6‘ 2. 1¢ Xetex Incorporated has been approved by the NRC or an agreement
7 - gtate for the calibration of survey instruments provide substantiating
documentation.

.

E. Application Item 7, Gensral Instrumentation:

5.5, that are the axact lqcntlm of the area radiation monitor ceto'zcén?
v Confira that thess radiation arsa dstector are the Xectex, Inc. liodel
SOLA and provide tha specifications Zor the instrumcnt SYStems.

W ﬁcz. Please provide s dhgrn shoving the locations of oparating console,

detectors, readouts, and warning signals.

r. Aguutioa Item 9, Arca Monitoring:

+ 3. Are the wy radiatica ares surveys performed at least once each
day, o more appropriately at lsast once ‘sach .t!tift? Dggcribe the

e

go_g_.ggzggion of thcu_:m. PRI AR ST - Vo oL i ad l::t‘s ¢

s.eeion.3 ‘Gar-ua Csll Safet

‘,"' 1. How and by vhom are duplicate master keys contzolled and whe hes a
ksy during any one shife?

1} 2. It's not clear from the application if the entry doors and pressure
pats are sufficient to Xeep personnel from entering auring operation.
Also, how is the entry vay intarlocked? Plcase ductu_n in groater

detail. .

L 3. Wt is-thc pﬁ-oct cycle tims for correcting malfunctions of the
conveyor SYstem?

r

b T
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e 2 the fulletime Fuliazion Ealety Oificer for the Dezatur :‘aci}i'.y?
Pleae, rotamit hls gualificatiane,

In Atsach-went, Aoolication for Radicasiive 'aierianl lice=se, Rafereuces
V.S, N.K.C. Froulatory Guice 30.9 I°¢m 15 C. Lhe £Lis. &bt 15 fade that
the carporase RSO will perform cnmnual THliis Lo azsure ccuplliance to alld
procedures and regulations. With the ¢xeiplion of thet sitatenznt, Lhe
Cutics of the facility RSO and L corixrste L8O are not clear. Frovide
the specific duties and responsibilitier for the faucility KSO snd the
corporate PSO, including those duties and recponsibjlities each RSO

Kay delegate to persons ac:ting on hic behalf.

Provide the names of the persons who will be authorized to load the
sources into the source racks. Provide their training and expsriance
or documantation showing they have bean appzoved under another RSI
facility license. . 4

Adeizional information is needed on the training program for the shife
supervisers (independent-user), material handlers and other ancillary
or housekeeping personnel. '

The minimum level of training (Basic training/Oricntation, intearnediate,
a3vanced, and retraining) should be designated for cach of these T
workers. The number of hcurs of formal training rhould he Sdentified
for each subject in the training courses. I'rovide cupies -of raguired
tast and specify the minimum pausing score 'you will accept. ®ill you
re-instruct employses as to any incorrectly ansuered questions?

that is the minimum ea-th;-jab-t:uning x:oqui.x-d before being cortified
us an indepsndent-user? Distinguish bstween shifz supervisor and inde-
pendant uses and licensed user. '

tho will maintain records of training, including, status of trainod
perscanel, refrssher and/or upgrads training?

that ave the titles of the saries of hooklets pudblished by the USART
on radiation, radiosotopes, and applications rofexcnced in Scction 9

of the Appendix to the applicaticn?
Specify which key managsment personnel will be required to have a round

‘background in radiation safety. .

What is the line of authority and resporsibility for oversll fscility
cpesation during normal and emargency operations? .

Now will vou adiress the Georgia Rules and Regulations for Radicactive
Naterial, Chapter 290-5-23-.07 inyour orientation/training program.

Please provide an cutline of this training?... st
a— - , “.“o
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June 1%, 1234

Allen Shin, Tresident
sadintinn Btezilizers, Inc.
200 £:néd HELL Toad £2-190
renle Tark, California 94028

Coar Mr. Chim

An initia) reviev of your spplication for the use of radivactive wmateris) in @
sterilization facility to bDs Jocated at 2300 Mellon Court, Decatur, Georgia has
been completed. This reviev revesls that sdditional information is rnesded.

Alse, “he zeviev vas performeéd withou: benefit of the ANSI N41.10-1984 standard
"Sptc Desion and Use of Panorsmic, Wet Source Storage Gama Irridictors (Category
IV}.* Mowcver, Whis standard will Be used in sdditional reviow of the initial
application and all sudsequent submittals. :

Inassuch 88 we 4o not heve documentation demonstrating that the Coballl so_nour_c_;ji‘
and the Cesium 137 sourses, manufactured by N.P.J% and U. 8. D.O.E. respectively,
have besn gpproved, thace suwerces vill net bs considezsé for licensurs for use

at the Necatur feciiity. Kévever, i either of thess sources have been approved,
pisase provide us vith the name of the agency who evaluazed and azproved the
sources. : )

Please provide alliitlouzl infosTaticen M’u cluxﬂcu:lonl to the following ro
_review of your zpplication may ‘continues '

v .
. L

.o:ct o .‘.: YT N 1 - e »

LR 8 lo‘h:oneu sbou.lc. be to Georgia Rules and Megulaticns and ferms and not
to those ¢ the N.R.C. ' .

A. Ceneral: T .

2. Since it is rio: i;oct!!eally stated in the spplicativn, what sxous @0 you
corsidar to be zestricted areas in and around the facility?

. '3, ©es 7SI maintain centrel cvaT all entrances, and is the raol arcs secured?

P d Describe. »

4. During a visit to the construction site on Juns 6, 1984, I vas informed,

o/ during a conversation with the the Construction suparintendent, that .
séditicnal concrote snd stons vas added to the bottom of the excavation
for the storage pool. It is my undezstanding that the material was
addsd hecause of some "unstatle formation® oneountered during excsvalion.
7ieass provide an explanstion of vhat was encountered, the actions ,
taken and an evaluation of the effectivensss af the action in overcoming .

the instabilirty. ) ‘
' » . P P " . o :. o - I LI I
{ ) . -'-'. . . R ., -; - LI ~ \
. '. . o LS '] Py g . m' ' i‘ . -
~ ‘.I‘D' ‘ 05 /‘/’ Lv-"‘\" ﬁ' G ul e ~ -a 'oo

&N EOUAL DWIRTUNITY SuPLOVER :




nott Y Jibn o ciciey and Vienly Miiles
Tode; boretttie? ¢ telentone €1tY ‘iz dun InZeeson, PRLD., fSiate ©F Teral.
(1 2. .¢ wrcan Zin for severe) scers) ke inforred me of a poiential Pezard

t03s &led etk tune Targe drracditiors 0 T oses. Uhite iregeciing cne of

‘thetr drrecizicrs in Sherzgn, Teses (2ECL 1vce) he found thet the eleciranic

circo st control diard wes locatled on top 0° ihe frraciator ¢nd oulsicde the

fact’ fty. This circuit bosrd was readily sccessible to anyone by means of

s laler, Don dsmonstrated %0 en AECL!inqineer that it was very easy, by

nesn. of wi}es and alligator clips, to czp:ft:s the source in the irradiator
withcut entering the building.

1 th7ak the sdove 13 & significant potential) hazard ind zerits our irmediate
sttection. (Don will send us a report of his findings in the near future)

1 svz2est that we cal) each of our 1rra¢ictor_\iccnset: and .nfora them of the
;o:&rzinl hezard discovared by Don Anderson. Don seys that anyone with a limitec
knox” eére of o\cctronic:coulﬁ expose the source without the knowledge of persons
fnsiZe the building, (In most cases I am sure a radiation alarm would sound

St cane significant exposures could s2il) occur.)

Ve should urge our Srradistor licensees to take immediate 2ction to secure
c1ectronic.circuit controls 30 that a disgruntled cuploy;e or any other individu:
would not be able to gain sccess to them,

Feul R. Guinn
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Falm; Joralg B, “lvithriar
Ayséstant Cirectior for
Slate ~grritenis Frogram
Office of State Nregears

CSUBJECT: POTINT AL DESIGH MAZARD IN LARGE IRRADIATCPS

L1tacten tg 2 ceny of an 20 siaff cejort on 3 potentiel cosigr hererd
ttrociated v lh \Argt frradiators, Ue o nol arew hew wides;retd or
!i;ﬂsfi(&nt the prodlem 43 and will heep yev sdvised,

!.,.-;-.YL'.

s a!d A. .us;‘cumnr
As tstant Director for
State Agreecents Frogram
Office of Staie Frograms
Dngicture:
ks st4tec
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Ippensie fertinm ¥ hri!cu Sale-v lLeadioray

1. Arg the pressuce Daft Cesigred (lrng con,0n (o prevent g jorsan feom
stepping over (hee R0 gasr entry LiLh . (3wl ¢« wrripre,

2.  low sre the slicing Goers interloched?

3. 1t the ceergency exit door iInterloched oné c2n 1t be left in an open
position®

M'Nfﬂl Section 1], loj‘nion Se’ety Myintensnce 'régm-.s

J. It §3 not clear how the ares monitors will he cheched after they have
Leen ingtalled. The ‘n‘ct{ tvitlem® chectout on an monthly basts Vists

s “cell ton chewdar® snd o “maze ton chamber®™ g3 items to he checked on
8 sonthly Dasts,

Agnencty Section 17, Emproencr Procedyres

1. The emergency procedures ¢o not aciress returning the facility to »
safe condition,

2. The esergency procedures need clarification in that they pre-suppese
that no coentamiration could occur.

3. Procedures should also adéress the use or irradistion of combustidle
oatertals inside the 2el),

Pipescie Section }8, Later Trestront System
1. Now will pool lesks be detected?

2. 1t ts not clesr who collects the poel vater sz-ples, their procedures
ard calevlations. 1f Nelgeson perforws snalysis, vhat i3 the iicense
nuaber?

3. The peol filter should have survey procedures or & rrnitor and action
tevels should be estadlished. It 13 not claar when the filters are
changed or \Neir dispesal procedures.

4.  then are the de-fonizer heds regenerated and how are they serviced?

Aroendix Section 1€, Yentilstion Svitem

1. 1déitiona) inforretirn needed 10 descride "periodic checks” performed .
of the KEPA filters, sction levels, etc.



~—
Encliesure 2
C. rIrplication Jtem 5.A, Scaled Scurces
1. Ceosium-137 sources (soluble chloride) hove =3¢ o ceproved for this
use at present. '
2. Food product irradistion has been zpproved by TA; however, a 1icense
condition is suggested 2s shown on the cuclesed simple licenses
(Enclosure 2).
3. VWho has approved * » OPRP model 450-14-C cotalt-60 scurces?
D. Applicetion Item 6, Health Physics Instrumentation
1. 1t is not clear from the infcrmation provided in the 2pplication that
?:t:s model 305 A will operate without blanking out in high radiation
elas. ) : .
1. The exact location of the area radiation monitor detectors need to be
: confirmed along with the meke, model and rznoe of the instrument
systems. . :

. 2. A disgram showing locations of operating console, delectors, readouts,

and warning signals would also be helpful.

3. The 2pplicztion 1ists the area monitcrs as being Fetex models 501 A.
: Specifications for this model are needed (iype, energy, range, etc.).

Application Item'Q, Area l'onitoring

1. Halk-through surVst'should be performed during cach "shift" and
recorded.

Appendix Section 3, Gamma Cell Safetv System

" 1. How are the duplicete master keys controlled by the facility manager

and vho has a key during any one shift? _

2. It is not clear “rom the application §f the entry doors and pressure
pads are sufficient to keep personnel frum entry during operation and
how the entry vzy is interlocked.

Aopendix Section 5. Biolooical Shielding Calculations

1. Calculations are needed to determine vhat the pool surface gamma
exposure rates will be under_normaI stored conditions,




Trelecure ]

‘- TECHKICAL CO:TENTS ON APPLICATION FRO' RADIATIGL STURILIZONS, 1wC. (RS)
ﬁ FOR IRRADIATOR FACILITY AT RECATUR, GifnslA '

The folloving corments were developed after reviewing lhe zpplicetion datcd
1iarch 19, 1884 2nd ezssociated attachments. VHhere pocsible the crrments or

questions will be referenced to specific 2pplication iiems or section nunoer of
the application appendices.

A. General

1. The application is not clear as to what areas the applicant considers
to be restricted arees, in and around the facility.

2. Does the applicant maintain control over 311 entrances and is the roof
area secured?

3. At least three times the applicant referenced NRC forms or ':'egu'latidns
instead of the appropriate Reorgia form or code section.

B. Application Item 4, Radistion Program Personnel

3. The Radistion Safety Officer for the Georgia facility should be

. designated and that person's qualifications (radistion safety)

. submitied for review. A full-time resident RSO should be required for
the Ceorgia facility. ' :

2. What functions does the corporate RSO parform and are facility sudits
performed on an established frequencyv? Kisn, it is not clear what the
RSO can designate to nther persons acting on his behalf.

3. Perscns authorized to load- sources into source racks shoulcd be listed
cn the licerse. Tuese persons must either be approved under another
RS1 licensed facility or their treining and experience be evaluzted by
Georgia. The loading of the sources is unique to the RS] sysicrs.

4. Additiomal information is needed on the training program for the shift
supervisors, material handlers and other sccillary or housekeeping
perscnnel. The minimum Jevel of training {Eesic training/orientation,
intermediate, retraining, acvanced) should be desigrated for each of
the above workers and the number of hours of formal trzining identified
for each subject in the training courses and copies of required tests
should be evaluated along with the minimum passing scores that
cancgement will accept. Also, will licensee re-instruct any wrong
answers? :

5. 1t {s not clear what is meant by the "Series of hooklets published by
USAEC on Radistion, radioisotope, and epplication” referenced for
treining course texts in Section 9 of the espplicants procedures.
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v, Tom AN

RaZisective M2teriels Unit
neciclogice) Heelth Section

1786 Eriarc)iff Road, Im. 425 Scuth
tlanta, Ccorgia 30306

Dear Nr. Hill:

SUBJECT: SEE\;EDF RADTATION STERTLIZERS, IWC. APPLICATIOR FOR IRRADIATOR

Thank you for the opportunity to review the epplication for 2 Seorgia licensed
jrradiator facility. The application wes alsn reviewed by our Region ]]
materizls licensing staff and the 0ffice of Stzte Programs. 1 have surmarized
cur comments in Enclesure 1. . y

The “zcility should be revieuéd in accordance with the criterfa provided in the
ARSI +43.10-1984 standard “Safe Design and Use of Pancramic, Yet Source Storage
Gamza Irradiators (Catecory IV).* :

1 heves 8Yso $nclided for vour informatfon copies of &n i'RC licercsed irradiater
and a matio on "Patentiz) Desion Pazard in Lerge Irradiztors.” Should you have
any quastions regarding these enclosures, plesse do rot hcsit&te to call.

Also, 1 would 1ike to confirm your invitstion to accomszny vou during a visit to
the RSI facility curing the construction phase or during a .pre-license
inspection.

Sincerely,

A MRt

ticherd L. Yerdruff
~ bgreenant State Reprascriative

Enclecures:

3. Technical Comments :

2. Isomedix License No. 29-19768-01
3. lemo - Potential Design Hezard

: In Large Irrediators
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111300 very. high‘vcntils 1on rntco;throu;h

lnxi-u- c.lculntcd -urfcce temperatures of -
tho HESF _capsules 147200 de;rceo centigrade. . -

;F’AC‘U.IJ....ur..C“‘ by .DOE.show .that the - .~ 777 7. T"=" "
ﬁg temperature. 1eidnTths 100 :o ‘129 “degrees © - . . e
cen:t;rcdc 1an;c.; Throu;h d-c-y.Vthe surface .-
.sc-pcr.:urco will:reduce with time ther_by ‘
decre.cing thcrucl cyclin; eoucernc.

) - Soldhtlt:y tests on the fused salt have been - -
T S e ._ . 'reported by J. H. Gillette of ORKL to be very low . - Talli .
GRS DU s "throu;h 1/8" diameter holes drtlled throu;h the L

ltlr.yst_
"fOt thc“-oureo rack.-"Vg‘anttetpntc our'!'“cobnlt
fr.ek to be replaced by & 5" tesium/cobalt rack. .
- There will be s ‘9* to 10" clearance between the =
oourcc r.ck and the product carriers.’ . & metal -
.cage will ba constructed in this cp.ce to prevent.
. interaction between the source rack and the

--prodnet carriers. " The cages vill‘perni: coolin;

- air to circulate. by the .oﬂrc.",{'s__%
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'¢" 'lcforencc:- Licen-o 0‘-19666-01
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..Dcnt Joe::
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ph -uouu nna -'3060 und nui to.d cz-uo' '

Ite- 7A Add ‘Scalcd';;ureca (lt! -odel l!i!‘:::z-zx-x)'

- .'-'“ - t‘ o UL AN .

-Item 7l Add ‘Scnlcd oouree- (¥PI model l?l!-:x:u-::-x)“

. -"lcfcrcacc oaurc- snd device catalog PND4L7451085
e R . T Maryland: tcp.rt-cnt of Health and Mental. Hygiene.

v : ‘ . These are cobalt-60 sources where *xxxx” signifies the
-source length in millimeters and is l1ess than 137C and
greater than 100, *xx® signifies the nominasl diameter
in millimeters and is less than 40 and grester than 6
and the last "x" represents one or more letters
dcst;nnting :hc end cap couii;urntion.

Item 7A - Add ‘Scnlcd lourcc (u.t.n.o.t. w:sr cnp.ule)'

. - L =

. -—

Items 73 Add.'So.l.d tourcc (U.S. D.D t. vnsr cupsule)™.

5 .
'9‘-. -- -

lcfcrcnce 0 S D. o E. dctc cub-t.nion uudcr Dockc:
“3-‘05 to n-‘.ﬂ-l.c. .

-, -

t73

The tolloving factors were considered in our safety
anclyciu prior to sublitting this amendment:

e e T . . <. .  Tee e
K . : .

i

T e g

P

‘Rediation Sterllizers, Incorporated, 3000 Sand Hill Rd., 2-190, Menlo Park, CA 94025/Telephone (415) 854-2800
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Systeis L0 wiel requircients of 20.703(c)(6)
Systums sccured 2gainst vnauthorized sccess

b. Ciher zafcly considerations

Jy,
1.

- —‘—'\.11-
! 12

Wiste storzge pool coustruction
Vetertight pool

Fermznent pool components corrosion

taplciaisheznt of peol weter

Feol water conductivity
Fool \eter monftors

G Lam e

[ 1 s \J
FEASTETTOR systen

. NWeet end cmoke sensing devices

utsnatic Tire extinguishing systea

Penetrztion of pool by pipes and holes

Viter migration §nto municipal water supply
interierence of source holcer by fotes and packeges

\ €., Rrciation detection instruments and calibration
*d. Persomnel wonitoring equizaent
0. Rediztlicn protecticn prugras

\Iu

i:z.
\ 3.
\
) 4.
5.
Y
" 5} 6.

A. lCcz:i:;ant Tor operating and cmargency procedures

Usze of Lcrecnnel acaitoring equipaent
Irvredictor startuvp and shutdown
ferforzance of radiation surveys
Energencies

Nvtifiraticon cf rez:q§z1b1c indiviZusl
sesociated concrations

ﬂagfl-ﬁj b. - Hozpite) arrangements
c. Presence of a responsible individual

4 d. lrak tcsting

“g1l. Weste zmznagesent

IRRADIATOR APPLICATION CHKLIST
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« fetilinies ond cneiimen
Jiricistor Yocelion
b. > Jtdistion detection instru:aﬁ:s 1d caiilietiun
c. _Ferszanel runitoring LQuipnent
10. Rasciztion safuyy prugram
s. Comattment Tor_cperation ans- JGergency procedures
1. lrradiator opc.’\lﬁor/
2. Radiation supyZys

3. Use of sonnel moniteging
4. Lopci%d room for unlttczb\‘ rrediztor
A:-ergem:ies '

Leak testing

Vaste manspement

v Type of spplication ﬁ,&", F ? o ""'7'-1' .t ;'.;}.;:.'ézd .'-az P ':.'...-':
2. lsse and zdcress of tpplicant ,5 =i CX YA st M
3. Place of use 2340 st Covn® Dlce % . s D .
4. HNise of contsct concerning the epplicstion ﬁ/.é.. o s 6:,-’:-..‘.--6
g, (‘aterial to be nossessed " o :
a. lsotope COEC acfn Cald? e
b. Hanufacturer and model. FuTDer of :&E'aed‘so.urcu Z _.s’:', r "\L’_:-;‘;( ‘_.:
c. Total quantity to be posseesed LM ea Gt :1..:;_.:.,':’__',‘ ey c;
d. Quantity in any single sourte ,2ics &fHoms Ol 0 7, colos ol
6. Purpose for vhich zaterial will be used Srkrihian Feiyloyae Meelas
7. Ingivicual(s) responsﬂg}e for program
a. lame(s)lhin, Feen, Ll . Frws ..0 -
p. Training and experience of naned ingividuais(s)
g. Treining provided to cther users
g, Forssl training
\.b On-the-job t.nip{ng

\ c. Exami nation
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The table eiow gives the Faturstion concentration aud the tenth
salue time for wentilation razcs of }. 250, 3500, 400 und JOCCO CFM.

A room volume ©f 2v000 CF or 5.6 x 165 2itcrs is sssumec. The Cecey

curves for reduction in ozone concentraction are plotted in {jgure
AC'l .

flov Rate Tvent 10MCI ssturarson T1/10

(CT™) . (min) activity pom (min)
1.250 16 ' 9.2 36.6
2,300 s T 29.6 i8.3
$,000 & 164.8 9.2
10,000 2 7.4 4.6

Figure AC~}] shouvs the redueiion of ozone vith tine for the four
éifferent flov rates. Reduction of ozone concentration vill be
governed by the exhaust rate, and actusl decomposition retes.

Actual exgarience in four operating £SI fscilities cesignee vith
siwmilar ventilstion systems has shovwa very lov levels of ozone
concentracions.



FLctien No. b
Vent:lstaoen Svstes

vo,e 2

Recaure ¢f the cold wcathar :n the Allanta arca, the 23r :niike
w1ll be via & fan locatxad at the cpesiie end of 2he celd froem Lhe
exhaust. A differentrial flow Y“wetvesn the ciihaust end 1ntake fang wild

be maintained to Provice a sl:yht negative pressure between the celd
and the varehouse.

Cz=ecne Produetion :n lrraciation Cells

Calculations for ozone production have been made using the
calculations of Suanson which appesr an Chapter 2.1 of "Radiological
Safety Aspects of the Electron Linear Acceierators™. A copy of this
report is enclosed.

v’
Suvanson's Formulas Xo. 11 is used to calculste the preduction rate
for ozone:

¥ (Qiters/min) = 2.1 x 107 p(rads/ain/»2) $(m2) L(m)

1.2 = 107 —
60 |

g « surface area of sphere © 4 ps r2 e 12.6 »2 of one Aeter redivs
" (Co=-60 is & & Ppi emitter) '

L = average path 1t of gamma Tays e & meters

P o 2.1 x 10°7 x 2 » 103 x 12.6 = 4w 2.06 liters/min concentration
felloving one minute of ‘pbeas=-Oon':

pe
»
c(gb, . -gmee (formula ) .
2.06 1}
™9 -----'---- [ ’.‘ ® lo" e & ”.
5.6 x 103

' ' BT ¢ 1imit velue (TLV) for
T s 40 times gTEaATET than the threshol
;:::ct The TLV is the maxinue concentration averaged over an eight

hour work shift, assuming & 40 heur work veeke. .

The oxohe concentratien will a1} of? exponentially upon shutdovn in

the feollecwing sanner:
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CerZivh N0, . &

Irntsiazson Svstien
7h: VORTIIZTION SYSIeW™ 18 NeceSRATY LO remove cione and heat Zrow
° - Y
the cell. The ozone 18 produced through iomization uf the exygen In
sive. The hec: 18 gencratac frow adsorpiion of the gammg rave by the
Proouct carraers ano shieloing. ) |

Several theoretical)l equations have been derived to precdict the:
generation of ozone hrought adout by the interaction of gamms rvrave and
onygen. Sample calculations sre incluéed hérein as exaswmples.

<f the theorertical numbers of ozone peneration are used to size »
ventilatien system, & very large fan would be regquired to reduce the
ozone toncentration to the 0.] ppm aceeptable level. Fortunately
ozone is a very unstable material and rapidly destrovs itself by
recombination. Aeported GC-values range from 0.] to 20 depending on
temperature, huzidity, and geomesric considerations.

The k31 facslities have ventilation rates through the cell of
4,000 efs. This rate is twvice that of cowmparable sized facilities. A
percentage of the air is sucked threugh the maze and discharged
through the roof theredy maintasining a negative prescure ¢ifferentisal
between the cell and the warehouse ares. <This system has proven o de
very asdequate as evicdenced by the absence of ozone upon erntering the
cell afzer the sources are lovered. The nose is an excellent ozone
éetector, vith the lover level of detection being around 0.03 ppm. Al
0.1 ppm, definize irritation eccurs.

A dual exhaust fan is empleved to provide a backup in the evens

! of & tailure. GEach fan vwil) ¢ravw 4.000 cfm. Together they crawvw

apprexizately 6,000 cim.

“he air. as it leaves the“cell. passes through & rough 2ilter 2nd
then through a HEPA filter. .

A steel grate 1s embedded inte the roef at the vent exit te
prevent snyone fresm climbing dovn through the ven: duct.

Smeke detectors and temperature senhsors are installed in the exit
vent te detect fires in thé cell. These ars interlocked te shut of?
the fans vhen a fire is indicatecs. This vill tend o smother the fire

and prevent clogging of the HEPA filter.



Secz3en No. 3

Vvarery Treasment Svgtemn

The vater in the storage pooel serves the cual funct:on of being
biological shaeld and servang as & »ecium 1n which to transfer the
sources. The prancipasl probiems encountered are corrosion and
claricy.

To minimize the potential for corroding the sources, all of the
materials used in the storage pool are stainless steel. Included are:
178" thick liner., source modules, source recks, source cables, guide
cables, re-circulating pipes. The stainless steel liner also provides
assurance arcainst Jeaks cdue to cracks in the concrete or tile a9 are
veed in other facilities. Stresses ¢can be gencrated by the weight of
zhe cask or to seismic or ground disturbances. The stainless steel
liner is contained within a 16" reinforced concrete form.

Al) plumbing between the stainless steel tank asnd tﬁe vater
treatment area is stainless steel. In the treatwent ares wvhich is ous
of the rsdiation envivronment., plastic piping will be used.

Water is circulasted by a pump from the pool, through a filter,
through a mixed bed de-ienizer, through a heat exchanger (oeptional),
and back to the pool. :

The vater . is vithdrawn from an overflow vesir at the top of the
pool at one end. It is returned to the bot:iom of the pool at the
opposite end to sssures §00d Wmixing. There are no penetritions in the
stainless steel liner below 2*' frem the top toO prevent sccidental
draining of the pool.

The conductivity of the water is maintained at 20 vuwhos/cm to
further contrel corrosion potentisl. <Conductivity malers on the jfon
exchanjers vill indicste vhan regeneration is reqQuireds

The water level in the peool is controlled at the sump located
outside the cell in the water treatment ares, since they are
hydraulically connected vith 8 1" stainless steel pipe. Jmmersion
electrodes in the sump will actuate & solenoid valve on the make-up
line to contrel the poel level within control limits and slarw st

abnormally high or low levels.

_.A timer_on the make-up solenoid vill indicace 1f excessive-
asounts of vater dre belng used, which would be indicativeof ‘s ‘vater ~

Jdeaks e ’:. f\‘
g @,S, e etk St




. atzachrent
Apvlication for RAascilocactive Meterial lacunse
Reference UV.S.KN.R.C. Rerulactory Guide 10.9

Teewm No. 13-

T ———

~nhe biological shield for this facility vas based on the similar
design for the Tustin and Schaumburg facilities, vhere only backgroundg
readings have been recorded at the 1.3 MCi source loading level. The
shielding has been designed to provide less than 0.2% wmR/hr at sld
external surfaces vith a 10 MC1 source loading. A 100X occupancy
tevel has been designed. into the shielding although less than & 102
occcupancy level is anticipated adjacent to the cell walls.

Tei. Sectica B, 3 “Zazn Dol Eatecy Systes’
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e Artachment
Apolicetion for Facioactive ™atersial Licensc
feference U.S.¥,R.C. Rezulatorv Gu:ce IOT;.
' Jtem No. 13n

The vater storage pool is 6'W x 25'L x 24°D. It consists of a
0.12%5" thick stainless steel liner surrounded by 16" of reinforced
cencrete. A 3% stainless steel suction line takes the poeol wvater from
an overflow wveir located in the top corner of the pool to be filtered
and deionized. The pumps, filters, and desonizers are located in a
pit sdjacent to the outsire of the shielding vall. The puwmp is delow
the poo) level such that it is alwvays primed. '

The f3ltered and duionized vater is returned to the bottom of the
pocl at the opposite end from the suction veir via & 3" stainless '
steel pipe. This ensures proper circulation and treatmpent of the
vater. The pH of the water will be wmaintained betueen & and & and the
conductivity below 20 micromhos per cm. '

u;:ct“}gvol is controlled in a small stainless steel tank located
in the water treatment sump. This tank is connected hydraulically teo
the main Lank.by a i" stainless steel pipe. These controls are not
subject to radiation damage in this location.

A A_ﬁ:_onczglgg_in_prpg}g:Q_{goq_;ch:ank to a floor drain in rhe
--aggf. treatment sump to protect agsinst failure of tl'\e_ wvater £ill '
ve
\,/k"~.
A 2" vater line is connected to the pool return line to supply
vater in the event of & leak in the tank. The use of the wvelded
stainless steel liner precludes any leskage from the tank. '

sed. Ipzzice Wo. T Tasize Seivdy Praiysis?
Se=tizn Ne. B “Scurze Corcrpl Svstes”
Seseisa No. 1S %aiee Trenzzest Sysies’
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tions are prc—progranacd into the secquencer, and
n esch conveyor cycle. in the event of conveyor
stem dovmh.

All conveyor ac
encer vill shut the sY

constantly wmonitored ©
malfunctions, the sequ

neral Descristion ot Facilizy®
ot Canveyor 8nd
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Radiation Sterilizers, Inc.
ATIN: Mr. Allen Chin, President
3000 Sand Hi11 Road ’
Menlo Park, CA 54025

Gentlasen:

This refers to your application dated April 4, 1984, for amendvent
to Licenss Ho. 04-19644-01. The application for license amendrent
requests authority to use Department of Energy WESF capsules in your
Schaunbery, 111inois, and Westerville, Ohio facilities.

‘Me are not now prepared to Jicense the contemplatad use of WESF capsules
4n facilities where there will be dry irradiation, wet storage of these
capsules. Pacific Northwest Laborstories (FiL) has been conducting tests
to provide tha cata needed to estimate long-term attack of 316-L stainless
stee] by the cesium chloride contained in the WESF capsules. Ina.

_ March 1984 publication, PNL-4847, which s available from the Fatioml
S~ Technical Information Service, United States Department of Ccarerce,

5285 Por: Royal Road, Springfield, Yirginia 22161, 1t observed a linear
seta) attack of about 0.008 inches per yaar 3t 2 metal/CsCl interface
temperature of about 430° c. * This firding was in ths absence of the
therma} cycling that takes place in the dry irradiation/wet storage
pode. Me believe that thersal cycling can only result in aggravating
the rate of attack. If the 1inear attack rate relationship holds, the
0.136 inch thick $nner capsule would be Jeopardized long before the 30
year half-l1ife for cesium-137., - |

¥e cannot take further action on your application tnti] more informtion
4s available about the effect of thermal cycling on the WESF capsules.
Ne will resume processing of your application when the needed information
is provided to us. :

-»

: - Sin:‘:rf% V. g
psoa240262 850408 ' L
'&?—?9‘55283 POR T

£ Mathan Bassin, Acting Chief
Lt . Material Certification and
TR . : Procedures Branch
Pty A . *  Division of Fuel Cycle and
RORAC , Haterlal Safety
v TN ) i
= T — i .,....f.c.....z.-Ts-J:' e
SEAVEr Toarizn NBassin/sc |RfConminghem | LI
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FEDERAL EXPRESS o o § ;&‘
o, ot
July 23, 1984 ) — & &
Nr. Nathan Bassin, Acting Chief ' f \Q.‘
Hatsrial Certificstion and Procedures Branch l‘ é\\\
Divisien of Fusl Cycle snd Matarial Safety *#
V.S M.0.C. = Willote Bldg. & N
7915 Lastern Ave. # ) & \
Silver Spring, WD 20910 ~ ‘;99 M ,
Ce C v gy gt a0y -
= Dear Mr. Bassin: '’ “‘-’_ R “‘ ‘;l Q“ >
"o . PR RSP R Yy T2 -
. In respense to your letter dated June m’lt. 1 bave had several
’ .« discussions with Messr.'s Carth Ti and . BDoth
: have sssured we of their belisf that The specific data cited io Mr.
: Bryen's repert PN=4347 was grreneeus. o
g S L R e e P .
Enclesed 15 & copy of a letter written by Mr. Garth Tingey te
. substantiate wy pesitien that the VESF capsules should be safe in my
application. The interface t ratyre in wv applicstion is mno ’
: expected to excesd 200 degrecs Centigrade, whereas the data cited to
r deny Wy request was applicable te temperatures of 430 degrees’ :
“~ Centigrade. Thermedynsaically, lever resction rstes will alvays result

from lower temperatures.

o

The dats on ths Sandia irrsdistor, whers the interface tempersture
ves estimated te be abeut 200 degrees Cantigrade shoved cervesion vates
of adout 0.0002 imches per yesr. Using this rate of sttack, 680 yesrs
would be Tequired to cerrede threugh the tuner 0.136 tach thick
stainless stesl encapsulatien. Censidering that thers are twe 0.136
inch layers and that a linesr cerrvesien rats ie assumed, thars seeme to
be little danger of a corresien failure of the capsules prior to their
decay threugh 42 half lives. At which time the smount of radisactivity
would be megligible. Seven half lives will reduce the sctivity to lass

than ens percent.

In sl erobebilizy. the VESF capsules will be.

Lev temperature thermal cycling has never been shown te snhance
high temperature corresion rates. Converssly, the epposite will mest
1ikely eceur fellewing the gensrally sccepted lavs of thermodynamics,
and Tesult in lever corresien rates. . _

I have had several discussiens vith the metallurgists &t 'Climax
%No) vbdenum Company, & leading supplier of stainless stsels, concerning
the effects of the low temparature thermal cycling on J1éL. The
enclosed letter expresses their epinion on the possibility of fatiguve
failure induced by thermal cycling. 1Inm their analysis, they refer to.




_ included in the approval. I am hareby raquesting 1—.4“:. approval of
. the VESF capsule in RSI facilities besed upon the infermation provided
" herewith and previcusly by the D.0.L. By including the requirenent of
. pariodical "D.0.E. capsule testiamg in the umov.l. I Salieve that we

Mz. Nathan Bass.n Page 2 Jul.y 23, 1984
U.S.N.R.C. .
willion cycle fatigue limits without problems. estims 0 _vear

epsration would result in about 12,000 cvcles based upon ene cycle per
dsy. Clearly this lov tewperature cycling vill not adverssly affect the
uno.tuy of the WVISF capsules.

1 b-v. 1neludod also a copy of a U.S.N.R.C. license 1ssued to the

. University of Minnesota authorizing the use of cestum~137 in a wet

sterage lppne-nm vhich eould previde a precedences for this approval.
et . e . ] * o

HE V3 rooul: of cx:cn-tn discussions and reviev of the WESF capsule

-design and construction, I have net feund any substantive reason why the

VESF capsule should not be appreved for immediate use in wy facilities. .

" . The detaile of thase facilities have already bean approved by the

%.R.C., and wy Tequest is for the inclusion of an alternste radiaticn

' ' source vhich has wet -n o! the n.:.c. tutang :-qurmn for sealed
.mc... i :;.c i 1. ! IR EREEE I £ -

.
ol . . “

1 can -mcthtn vi:h u.r..c. concarns over pouibh dowvnstrean,

%

- unforeseen problems. I have discussed this concern vt:h the D.O.E. and
. they bave supgested & capsule monitorin

riodicallv a
sis which would give

ecapsule would be removed and returned for anal

‘sarly v;mn. ot s ponnuu lu\; term mbla.

I am in full sgresment with thgg .gg;gg;h, 29 'gn as_the
requirsment for any other reasonable rati

¥

will ell be wmoTe codmabzc. ‘

: b 4 hum :hn: b ¢ h-n dcqu:cly nddnnod your cencerns, and 1»&
fervard te your rapid sppreval. : Simce this is an extremsly urgent
reguast, I vtn be uusu you Bext mh. !or 8 verbal rssponss.

"mn". ) . : b s, . o lt-._

7 e/“

Allsn Chin .
President ’

aAC:ek

Enclosures
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rasued 31, Lhbe

Mr. Thuwses . H1ll PR ce
Envirancental Radiation Specialist, Sr.

Tadicactlive Materials Unit

Radiological lealth Scction

C.M.M.1. Room 425-South

1256 Briarcliff Rd., N.E.

Atlanta, GA J0205-26%94

Daar Mr. Hill:

Thank you for your comprehensive review of our license application.
For simplicity snd clarity, I will use respond to your comments '
seguentially zs presented in your June 19, 1984 lester.

Source Approval: : ' ‘ -

-

1. The XPI sources were approved for use in category 1V type
irradistors by the Maryvland Department of Health znd Menta
Mygiene. A copy of the registration is included for vour
references as EXKIBIT A.

2. The WISF cesium capsule has been verdally approved on August 14,
- ‘l-fg, ! 1984, Mr. Bernie Singer, Mead of the XRC licensing 2ranch,
L L A _'-‘-.”:i;_ notified me of this in & telecon, vhich will be coniirmed in
. . ' 477 writing, Mr. Singer's phone number is 301-427-4211. Usage of
1}_/,;&. '_1-" . shese sources will be contingent upon the establishment of &
T v,.r“ 4 .V‘ L research protocol vhereby the DOE will periodically remove a
("".\.1"" WESF capsule Irom one of RSI's facilities and destructively test
. _f."" 6& D it for corrosion or other potential failure modes.

':',.,"' PP =he DOE has becnh comaitted to perform :hie tegsing preLrem.

= .;... The test progrim vill be ‘pplicd to one BSI facility, and will
PR ¥ be uswd to monitor the use of cesium in all other RSI
A, r - = facilities. Dus to current schedules, it is quite likely that
R slants will be the first facility to utilize cesium on a
o~ commercial basis. DOE monitoring will therefore be performed at

this location. .
A Gcneri}
1. The sttachments referencing Items 3a, 6, 8, 9, 10, and 11 epply

192 to the Georgis Department of Human Revources application for

Radicactive Material License.

g Metina Clarifivase Ine. 2NN Sand Wit Rasd. Sida #2.285. MManlo Perk. CA €2025 1215} 252.2800




2.

3.

Ites 12 of the application uas terponded to threough reference te
Legulstory Cuide 10.9 as recoreenced :n your Jetter of osoabar
29, 1983, Tiews 13 te 17 of the Regulatery Cuide 10.9 recpong
te Siem 12 of the applicsation.’

The facility ehielding has been designed to meet the
Tequirements of an un:restricted ares for all areass in and
arsund the builéing encluding the interier of the recdistien cell
Suring normal eperstien. When the sources are in the raised or
operating positien the maze ond cell are controlled as o
Tertricted ares. The reef of the radistion cell vill Se trested
S8 3 sentrolled or restricted ores. since the sOTuCe vinches are PP AL S Y
scceesidle in ihat ares, ___ T Yamwwe -

All entrances te the RSI butllding are provided vith lecks te
secuTe and centrel sccess. The nermal mede of epexation vill be
seven <24, revnd the cleck. During early startup, five-cay
oferation may be fellewed. The facility vill De loched on
veekends. Additienally teternsl leched doors will prevent
Sccess to the maze entrance from vithin the duilding.

Access te the reef can only be sttained frow insicde the / I ,/ :
building. A leched reof hatch maintaing security against L‘-{ ‘m;‘;;ht
building access frem the roef. The hatch is epened enly durin Sk

is0tope loading or reef maintenance perieds.

Foileving our discussion on this subject, I centracted the
centractor, and ha previded me Vith & vritten explsnation vhich
19 {ncluded for your review as L[XXIBIT 8.

3. ipplicazion liem 4. Rediazion Progras Persennel

1'

2.

iz, Tom Ficher has been hired te Se the generel manager and
full-time Radistion Safety Officer for the Decator facility. A
summary of hic sualifications is included for veour review.

%r. Fisher h=2 . .. A Tesponsidle for the tetal eperstion and
saingensance uf the Becten-Dickinsen gaams facility ia Sumzer, $C
{or the past three years. This fecility is eimilar te the
Decatur facility im size and cemplexity. Background and
experience infermation for Tem Fisher is shewn in IXNIBIT C.

With the exception of the last sentence in item 15¢, the cduties
sutlined are the responesidility of the facility 230. The
Corporate SO vill sudit the fecility te sssure that the
fecility RSO is eperating in compliance vith the licenss.
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s.

7.

8. The Radistion Safety Officer of the plant is reguired to “ave 8

o F. ' 1} r e - S 2Y, "%

In the event of an shHnerssl eiturrence relading te raeuuon"
Jerels 1N the maze or cell, they are inetrucied Lo prevant
personnel entrance te the mste, maintain surveidlence vith o
survey meter, and te alert the Radistion Safety Officer. These
pretoonnal are net sutemstically suthorized to wmove individual
seurces InNte eor vithin the rach.

A licensed ueer (¢ & person vhe has bean trained in the preper
precedures for handling and meving incividual seurces. 3Sources
sre handled during any leading operation, and 12se frequently
wvhen sources are shifted sround vithin e eource rack,

The licensed users genegally include the plant general manager,
the preduction superviser, snd possibly one or more of the
sensor shift suparvisers. )

Shift supervisers or indcpendent users generslly receive three
menthe on tha job training although sherter Periods of training
are adeguste dapanding upen prior ecucstien and experience.

The general manager vill msintain the training and experience
vecords for all ewmpleyees in his facility.

A copy of the 1iet of thess pa=phlete i included as EXMIBIT F.

. sound bachgreund in radistion safety.

9. The line of authority st esch plant flows Irom :hc'punt zansger

'

10.

te tha productien superviser to the shift supervisers to the
materiel handlers curing normal cperstions. During emergency
operations, the Radiation Safety Officer vill aseume the
sosition of highest autherity.

Copies of Chapter 290-3-23-.07 ef the Georgia Rulee and
Regulations for Radissctive Materials (July 12, 1982) will be
given to and discussed with sach nev amployes.

The pesting requirement eptien of 4(b) will be amploved.
This training and instructien will be in addition te RSI's

nermal training schedule. Much of .the materis]l coversé dy
290-3-23-.03 is included in eur normal training course.

- v
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1.

In the ettier K81 facilities, the veay ht of the “eN.12 vuiiows
sng the reche veare such t st v rn 2'e -ruer { 13-8, 1Ne source .*
rach veuld lover by gravity In & ronirelled m.nner. The
:orlntsoa betvoen an esepty and full coLalt rock was ehout 2 to
L]

Lhen cesivm 5o used, the variation 1o such higher (3 to 1) and o
were contrelled rech descent 19 required. An suniliary powver
supply vill be used te accomplich this, and this statement
sheuld arply te item 134.

D. Application Item 6 Nealth Physics Ilnstrumentation

2.

L. Applicatien Item 7, Ceneral Insirveentation -

1.

Hodel JO03A survey meter is certified by Xetex Corp. to operste
continuously in J10CR/hr fields. Additionslly it is normslly
chechead vp to 1000 R/hr fields after menufacture as an
sceaptance test. A specificatien sheet for the JOSA mecer 3s
included a9 LXMIBIT C.

Xeten vas contacted Iin reference te an approval &s a calidration
180, Their response vas that they are licensed to porsass znd
use the calidration sources by the State of Califernia. They
are alse traceable te KIS standards. Xetax routinely calidrates
metars for KRC. KRC has accepted Xetex's calibretion procedures
vhich wveres submitted as part of the RSI license spplication.

XRC does not spprove calidrstion lads, but accepts them barsed
upen precedursl review.

Terzinent sections of the Xet2ex License are included in EXMIBIT
n.

Model 301A Xetex sres monitors sre used to monitor cell and maze -
dosage lavels. One detector is located on the vall of the L
radiation cell perpandicular to the plane of the source rack.
This detector is designed te alarm at 100 al/hr vhenever the
sources are at the bdottom of the pool. then the sources are in
the raised position the mater 1is svitched off because of the
high (25,000 R/hr +) dose rates at that location vhich would
prematurely damsge the G-M tudbe.

The second detector 18 located imn the maze and operates
continuously to monitor the exiting carriers for potential
isotope carry out. This detector will alarm and stop the
conveyer at 1R/hr levels.

emenpl
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A specificetion theet for the S2IA orus ... %er 38 in3du? € a8
EXRIBIT 1.

2. A disgram showing the general locatson of the detesstors and
werning signals is included a8 ENMEIRIT J. The operating sonsole
ané rcsdouts are Jocated in the control rocs. Referencing
EXHIBIT K, the control room is the corner of{ie closest to the
conveyor room entrance.

Application ltem 9, Ares Monitoring

1. The ¢cily racistion ares su=veys are performed cach time
entrance is made to the redistion cell. These are unschedulad
events and can occur several times during & shift or not at sll.

Documentation is kept of esch cell entry. Ko reference is made
of normal racdistion levels during these entries.

Appendin Section 3, Carma Cell Safety System

1. The general mansger maintains control over the duplicate aaster
keys for the system dperation. During normal operations, the
key is¢ captive in the control console and under the control of
the shift supervisor. During periods of extended shutéown, the
key 18 cecured in & lock dox.

2. Personnsl access to the maze and cell during normal opsrations
is restricted in several vays. Tirst the conveyor room access
1s econtrolled via locked doors (Reference ENHIEIT K gheot A2).
All sote lcading and tote shifting on the cuTriers is performad
vizhin the controlled access converor rocm.

A second tarrier wall controls access to the wize and cell.
This vall contains two sliding doors vhich open and close on

~ signal to permit entry snd exit of preduct csrriers. They are
designed to prevent personnel passage with the carrier. This
wall also contsins & personnel door vhich vill always allow exit
to the conveyor room and the builéing.

Additionally the m&ze entrance is monitored dv photocells and
floor pressurs mats. 1f either the photocells or prassure sats
are triggered, the sources will be automatically lowvered and
alaras activated.

3. The pre-set time for correcting malfunctions of the conveyor
svstem varies depending upon the isotope loading and dose
reguirevents.




1.

The zonveyvor motion through the radiasien =:ll is ¢f an andenang
nature. Dotage §s controlled by controllzng Lhie index (Y Y 4
pre-set time. For example, if the index cyi'e time 318 three
minutes, any malfunction vhich can be corrected vithin that
period wvill not affect the dosage delivered to the protuct. 1f
the malfunction cannet be corrected vithin the thrye minute
evcle, the sources vill be lowered to prevent overdosing the
product.,

Appendin 3, Biological Shielding Calculations

T™hialding calculations for pool:

pool depth = 24 feet vazer
vack height = 13 feet .
Assums al)l cobalt under 13 feet vater (middle 5 feet of rack)
Self-absorption factor = 1/é '
TVL vater = 13.9 inches
1% faat vazer »° 13 TVL .

« §1.4 inches of 118 pounds/cubic feet concrate
Fer reference, the ceiling i{s 73 inches of concrete.
Shielding requirements for cesium are diminished by
epproximstely 30 percent from cobalt because of lower energy
SANRAS .

Appendix Section 7, Design Safety Analysis

l.

3.

LIS

The pressure nmats are sach ) feet long. The total 6 foot span
s beyond the normal step.

The sliding doors are interlocked vith the converer system and
oen and close to permit entrance only of the product carrier.
Any forced opening of the doors will alarm and shut the system
devn. :

The emergency exit door inm the wall adjscent :o the sliding
doors 1s desizned to permit exit at all times via a push bar
lock on the door. Entrance cannot be normally made through this

door.

Alarms are actuated and the sources lovered vhenever the
photocells or pressure mats are viclated vhen the sources are in
the reised position. lnscheduled opening of the sliding doors
will slso shut the syvstem down.

[ey
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J. Appendix Section 8, Source Centrel Syetem

}. The Jcak test on the ccsk is perfccind by R51. Cpon receipt of
the shipping cask, the bottom drain end top vent plugs are
removed. A bascline count is mide on s container of distilled
water vhich is subtequently used to fill the cask e;vatv.
Filling i tro- the bottom drein hole.

After )0 minutes the water is allowed to drain from the cask
through a paper filter. A count $s then made on both the filter
and the vater. If weasursable differences in counts are
obeerved, {rom th: baseline, the cz#k is rercaled znd returned
to the vendor. '

if the counts shov no change from the control, the loasding
process continues. The 304A or J05A survey meters equipped ui:h
an sar jack are ured to wezsure the radiztion counts.

2. Three basic tools sre used to lead the cobalt rource nodules.
One {s designed to remove individual source rods from the
shipping cage containing the sources and to place them inteo the,

N modules. A second tool is designed to hold the source module in

' place beneath & funnel to assist loading the sources into the

mocdule. A third tool is used to transfer the modules from the

module holder to the source rack.

Vhen cesium capsules are used, esch capsule is transferred
directly from the shipping container into the source racks.

K. Appendix Section 11, Radistion Safety Maintenance Program

s 1. The cell and maze detectors are Xetex nodel 30lA zres ronjstors.
The detectors zre halogen quenched GM tubtes Jocaled in the cell r"
and maze. The monitor electronics are locited in the control

room. d; ~

These units are checked by lovering the slars limit to a IlVi”/’ .J~ :v
vhich can be triggered by the szall cesium check source.

The unit is also equipped vith a “Test™ dutton which will tnicr:
& signal into the systum vhich permits the logic circuit to be
tested for proper response.

2. The Georgis limit of 0.005 uCi of activity per source will be
the basis for determining leaksge from the sources.
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L. Axperciy 12, Frergensy Precedures: E
) '\'.,l_. .':'s
1. The primary eLerfenCy procedure L0 prote S vy v o) {rom ,:.’,.". ;5’
radiation exposure 18 to prevent arress Lo Lhe cell. The use of 54 17 LA
NRC spproved rusled sources, protcstive waduless and mita) capges \ Nf? ﬁ‘
assure that the sources vill not be mechznically or thorielly ,“
cam3zged.

Heat and smoke sensors vill cetect fire in the cell and cause
the sources to be lowered. No smoking restrictions apply within
the plant to eliminate the possibility of carrying live {lemes
into the cell. The materisls processed are not gpontsnecusly
cocbustible.”? Coxbustible matLerizls are not procersed.

1f a fire does ignite, the sources will be louvered, the
ventilation fans shut off, and the overhesd sprinklers turned
on. After the fire is extinguished the system will be cleared
using normal precautions for monitoring for radiation.

M., aAppencix Section 135, Water Treatnent Sysiem:

1.

2.

3.

4.

S.

The makeup water line is wonitered for "on" time. Any excessive '
"on® time indicates & possible pool leak.

No openings in th-. pool vall are belew 18" of the top vhich
1izits the minimum height of the water in the pool to 22.3 {eet
of water. : .

The pool water sc=ples sre taken under the supcrvision of Lhe
£50. The sz=oles zre taucn directly from the pool at a denth of
18" %o 24", Since the rool weter is being re-cirvculnted, the
rgrrle is representasive. The sarples are then rang to Helgeson
Nuclear Services for ccocuniing and ncusursuent. ‘

Helgeson's license is California 1378-59.

The pump discharge pressure is used to wmonitor filter chonges.
Filters are chenged when outlet pump pressures indicate that the _;.'g:'-,f‘ R 56";

o
=
‘:\

i
Zilters are becoming clogged. If a filter is found to be - -'"";f‘ “,1".;
slightly contaminated, a commercial nuclear disposal service : “( .._; :
vill be enlisted to dispose of it. Additionsl pool tests will F >

be performed to check for the source of contamination.




6. The conductivity of the ouiput frem the Se~-ionizers ic ronitercd

1o 20 w hos/cm.  Comcrcial de-ionizer compinies will wsorvice
zhe units.

7. City sever
N. aAppendix Section 16, Ventilation System:

1. The major amount of cell contamination is paper fibers vhich are
collected on the roughing filter preceding the HEPA filter. u
These filters are checked quarterly for dirt and dust
accumulation vhich could resirict the flow and replaced as
required.

Proper care and replacement of the pre-filters will nornaliy
eliminate the need to replacéd the HEPA filters.

1 trust that this information is responsive to vour reguest for
additionzl information, and that the license zpproval for the Decatur
facility will be issued soon. Construction of the facility is
proceeding rapidly, and {f vou would like a tour of the facility during
this period, I am sure that Tom Fisher will de glad to oblige you. Our
schedulcd corpletion date 1s arocund Octecder 1, 1984,

Sincerely,
L
. ,/’,.
A e .
é;’é:y u’;‘

Allan Chin
Pregident

AC:ck




+G. Codt , PhD./C

RADIOLOGICAL HEALTH SECTION

G.M.M.1,, Room 425.South /1256 Briscciitf Ra.. N.E./Atlents, Georgia 303062694

September 26, 1984

Allan Chin, President
Radiation Sterilizers, Inc.
3000 Sand Hill Road

Building # 4-245

Manlo Park, California 94025

Dear Mr. Chin: 3

This letter is to acknowledge receipt of your letter dated August 21, 1984 in response
to our letter dated June 19, 1934, A review of your letter and a review of your appli-
cation dated March 19, 1984, using ANSI N43.10-1984 as a guide, reveals that additional
information is needed.

Thank you for the documentation of the approval by the Maryland Department of Health and
Mental Hygiene of the NPI Cobalt 60 sources. We are awaiting additional information form
che NRC on the WESF Cesium 137 capsules before considering them for licensure.

A. The following comments and/or questions are in response to your August 21, 1984 letter,

1. Since the facility RSO may delegate some of his duties and responsibilities
to a Co-Radiation Safety Officer, what is the minimum training and experience
for a Co-Radiation Safety Officer?

2.- Provide an instruction outline for the training given to employees which should
. include the requirements of the Georgia Rules and Regulations for Radioactive
Materials, Chapter 290-5-23-.07. '

L
L.

‘e

3. Describe the documentation that is made of each cell entry.

4. Provide calculatiops shoviné the pool surface gamma rate under' normal conditions
of source storage. :

5. If the emergency exit door in the barrier wall #2 is left open can the source
be raised and the conveyor placed in operation?
. y *
6. 1Is there an alarm system activated if any of the interlocks are violated by a
person attempting to anter the cell if the sources are not in the fully shielded

position and are not in the fully raised position? .

7. What mechanisms are employed to detect and prevent back siphonage of water from
the pool? See ANSI Standard N43.10-1984, Section 10.2.1 and Section 10.5. .

0¥ 8. When collecting leak test limplcs from the pool water, what are your procedures,

including calculations, for insuring that the sample is representative of the
water in the pool?

AN EQUAL OPPORTUNITY EMPLOYER




Allan Chin, President
\ Radiation Sterilizers, Inc. S =2 - Scptomber 26, 1984
N .
B. The following coscments and/or questions are the result of a review of your application
dated March 19, 1904 using the new ANSI N43.10-1984 standard “Safe Design and Uso '
of Panoramic, Wet Source Storage Gamma Irradiators (Category 1IV)™.

ANSI, Section 3.3

1. What are your administrative procedures that insure th; repair of interlocks
and other safety related devices has returned them to the designed operational
condition?

ANSI, Section S

i IZ 1. Does your survey report include all the information outlined in section 5.4?
If not, justify your reasons for not maintaining the information.

v
o 2. Does your contamiration test report include all the information outlined in.
section 5.5? If not, justify your reasons for not maintaining the information.

ANSI, Section 7

1., Will your measurement configuration for surveying the external accessible
surfaces of the radiation shield conform to the criteria in section 7.2?
If not, justify your reason for not following this criteria.

ANSI, Section 8

1. Do you use a chain or cable as described in section 8.2 to insure that a person
entering the cell has a survey meter or chirper with him? If not, describe
wethod. :

2. Does your radiation monitor in the cell interlock with the personnel access door
as deéscribed in section 8.4? 1If not, describe how you meet this standard.

3. Is your personnel access door in the barrier wall #2 interlocked as described g
in section 8.6? If not, describe how you meet this standard. '

4. Does your product entry)exit doors have audible and visible alarm that indicate
a malfuction in the iniw*rlocks as described in section 8.117 If not, describe
how you meet this standarxd.

5. Do you have source status indicators at the personnel and product entrance/
exit doors that indicate the source status as described in section 8.147? If not,
describe how you mest this standard.

6. Is your cell roof plug and/or roof hatch interlocked to prevent operation
of this system and/or xeturn of the sources to the fully shielded position
vhen the roof hatch is opened and/or the cell roof plug is removed as
described in section 8.15? If not, describe how you meet this standard.

7. what type of bhysical barrier is used to prevent personnel from inadvertently
falling into the source storage pool? (Refer to section B.A.)
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Atlan Chin, VPrecident - ) -
Radiation Sterilizers, Inc. September 2%, 1964

“_.d8. MANSI, Section 8 (Continued)

8. How will you comply with standard 8.21 “Noxious Gas Control™ in so far as coﬁ-

trolling personnel access until ozone, nitrogen oxide and other noxious gases
are below accepted threshold limit values? :

9. Standard 8.22 recuires that you provide a disconnect mechaniem.to enable
servicing to be :arried out without danger of the source being inadvertently
exposed and that a positive means be provided to ensure that the source
exposure mechanism is inoperative during servicing. How will you comply
with this standard?” : v ’

10. In accordance with staﬁdard 8.23.1, does a power failure of a minimum of ten

seconds result in the sources being lowered to the fully shielded position?

ANSI, Section 10

1. Standard 10.2.2 requires the use of visual and audible signals in the control
- yoom to indicate a water level twelve {12) inches below normal. Do you comply
with this standard? If not, explain.

2. Is it possiible to enter the radiation cell using normal entry procedures while
an abnormal low level condition exists? 1f so, what is your justification?

3. Standard 10.3 requires the conductance of the water not to exceed 10 micro-

I'{;' A siemens/cm. Will your wvater conditioning systcm meet this standard? I1f not;

o4

what is your justification?

4. Describe your proccdurcs for complying with standard 10.3 regarding_backwashinq
of filters and regeneration of resin beds. T ' ’

5. Describe how you will comply with standard 13.6 cleaning of the source
storage pool.

ANSI, Section 11

" 1. Do you plan to follow the rascommended color coding for controls outlined in

standard 11.3?2

ANSI, Section 12

1. Standard 12 requires the owner to notify and obtain approval from the pertinent
regulatory authority (Georgia's Radiological Health Section) prior to any
nodification which may cause & radiation hazard. Does RS1 commit to follow

this standard?

ANSI, Section 13

1. Will your tools and procedures comply with the requirements of standard 13.5
when servicing the storage pool, its components and for manipulating sourcer?




. 1lan Chin, President
“—Radiation Sterilizers, Inc. -4 - September 26, 1984

B. (Continued).

ANSI, Section 14

1. Does your administrative procedures address, as a minimdm, those areas cocvered
. in standard 14.17? '

[ «2. Do you maintain & log book on file to record, as a minimum, the types of
information outlined in standard 14.2?

« 3. Do you have or will you develop written emergency procedures for each type
of emergéncy that may reasonably be encountered as outlined in standard 14.4.

i"" Do your procedures for visitors, as outlined in standard 14.5, also include
provisions for dosimeter identification, escort identification and procedures
for group visitors? :

ANSI, Section 15

1. Since it is not clearly stated in sections 9 and 13 of the Appendix to the
application, are the qualifications of your independent users hasically
those outlined in standard 157 :

ANSI, Section 16

l. Do you perform external radiation level surveys on the ﬁianspért containeis to
verify that radiation levels do not exceed 10 mr/hr at 3 feet as outlined in
standard 16.4.17?

(* 2. Do you perform external contamination wipe test on the transport containers
as outlined in standard 16.4.2?

3. Do you follow ANSI N43,10-1984 Appendix A procedures for performing the tést
for internal contamination of the transport container cutlined in standard
16.4.3? Removable contamination should not exceed 0.005uci per source. The
specifications on the Xetex did not give the minimum detectable level or
sensitivity of the instrument. Please provide.

4. 1In addition to monitoring water filters with film badges, will you survey
the filters and resin beds weekly with a portable survey meter as described

in standard 16.5.1?

S. 1In addition to the semiannual water analysis for source leakage will you

. conduct monthly contamination wipe test inside the cell as outlined in

. standard 16.5.2 and also on a semiannual basis additional test for contami-
_|{,”'nmtion as outlined in standard 16.5.3?

ANSI, Section 17

1. Do you use a formal checklist when checking for proper functioning of interlocks
as described in standard 17.2.1?




Alan Chin, President )
Radiation Storilizotl. Inc. -5 - Se ..mber 26, 1984

B. ANSI, SQction 17 {Continued)

2. Will you perform the checks and test described in staadards 17.2.1.2 and
17.2.1.32

3. will you parform tests for scurce leakage after source-removal and redi: tri-
bution as outlined in standard 17.3?

4. Will you perform additional surveys after sources are redistributed or \ hen
shielding has been decresased as described in standard 17.4.

ANSI, Section 18

1. 1In reference to standard 18.2, what is your general procedure for rem .s. of
a dn-cged. leaking. or suspected leaking source?

2. In reference to stundard 18.3, what is your procedures for dxsposal of
contaminated material?

Should you have any questions or if we may be of assistance, please do not hesitate
to contact us. -

stncerely.

N»\ &\\.&&

Q\‘rhonas E. Hill
- Environmental Radiation Spocillist. sr.
. Radiocactive Materials Unit
s Radiological Health Section

TEH/ck

cc: MNr. Tom Fisher, Gensral Manager
Radiation Sterilizers, Inc.




Dctoder 4, 196¢

Mr. Thomas E., Rill

Covironmentel Padiation Specialict, Sr.
Radiocactive lacerials Unit
Radiological Bealth Section

Georgia Department of Human Resources
c.uc!ox. . m ‘zs-mth )

1256 Briarcliff Rosd R.E.

Atlanta, GA 303C6~-2€9%4

Dear Hr. Bill:

I have :cccivcd your Septemder 26 1”4 nquc:t for
additional information. My respotses ln'.vc beu sequentially
Xeved to your questions.

‘Al. !'ht Co-Racdiation Ssfety officer will be raqnired to
bave coepleted the RSI training couvse or eguivalent.-
additicrelly he will be required to have successfully
cerpleted a nominal che week long course in radistion
protection givcn at the University level. Re will be
ancvielozebdle of all radiation procelures, recosé
rt’u:l:cner..s ané energency 'tsporus. A rinirvm six nonth
o th‘ job training period will alsoc be required.

12. In addition to the previocusly supplied training inforxa-
tion, rev emloyees will be provided with written copies of
Chapter 290-5-22-07 of the Georgia Rules and Regulations for
Radicactive Materials. The information contained in this

chapter will be reviewed to :cs?oad to zny gquestions which

the esployse may have.

A3. Each cell entry is documented to include tho folloving
utmlt:loa:

a. Date
b. Time of entrance

c. Time of exit
4. Kame

. e e . BteTesee lme WAAA Epad MR Rosd. Elde. £4-2€5. Mealo Park, CA $2025 (£1S) £54-2E00




~, Affiliation

2. 2Initial Cotirmeter reading
¢. Tinal dosimeter ~esding

h Dotimeter nurber

1: Reason for entry

4. Unéer normal conditions of source storage, the cobalt
will all be under 15 feet of vater. The depth of water is
equivalent to 15 x 62.4/138 or 81.4° of 118¢ concrete. By

relerence the ceiling of the cell §s only 33" of 138¢
concrete.

‘azsurenents at the pool surface znd roo? surface ha-e
confirned that no detectable levels of radiation exist et

four RSI systams currently in operation using similar
shielding. :

“. m.

Af. Tes, the alarm system is active wvhenever the sourccs
are not in the =ospletely down position.

A7. All make up water lines ars above the pool vaters level
and check veives are installed to prevent back siphonage.

AB. Pool samples are taken by grad sampling at a depth cf
2§-24" from the pool. The recirculating water pump mixes
* the water sufliciontly (20¢pm) to assure that the sample is
® seascably reprasantative.

ANSI Seztion 3.3

1. Yes. All of the interlocks an@ &etectors in the salety
systen are desicned such that failure of any item will not
permit system operation until it is returnied to the designed
operational condition. _

ANST Section S

2. Only approved sealed sources or special form materials
will be used in this facility. These sources are
mechanically contained within & source rack in the radiztion
cell. Generrnlly, once they are loaded they are seldom
moved, and there is virtaally no pessibility of low level
contarination in the facility. Therefcre there éoes not
app2ar to be a reason to routinely run wipe tests to
decerrnine contamination within the Zacility. leak tests on




—

the pool vater nonitor the srourcis Jur “oovspe. 1L & loahy
source occurs, ccntamination test vi'l 'o run Ter 5.5,

ANSY Section 7

1. Yes
ANSI Section 8

1. Yes
3. Yes
3. VYes
4. Yes
S. Yes

6. The cell roof plug weighs about 15 tons znd is not
readily remcved. Interlocks on this plug 2re not necessary.
The roof plug is contained within the building. A locked
roof hatch, oonitors access to it. The source lcacing
procedures include checks to assure the roof plug is in
place after each loading seguence. There are no other
removable plugs in the shield. '

7. A stainless steel grate cver the open end of the pool
prevents personnel Zrom falling into the source pool.

8. The allowable level for ozone is 0.lppm. At .CSpem
concentrations, the ozone irritates the eyes ané ruse to the
extent that it becomes unbesarable. Actual attempts at
measuring ozone during periods when the source is raised is
@ifficult since it must be éone remctely. Samples must be
withdrawn through long lengths of tubing during wvhich it
rapidly d@issociates, and gives erroneous readings. The
irritation to eyes and throats is still the best deterninant
of proper ventilation. RSI ventilation rates are generally
2-3 times as much as other fucility cCasicns. Eeczuse of
this, very little evilence of ozcne, vhich is very pungent,
can be detected in RSI calls even upon imnediate entrance
after the sources are lowered. Redendant exhaust fans are
also used to assure ncxious gases are meintained below

threshold limit values.

9. Electrical disconnects a-e instazlled on each source
winch which are required to be used during maintenance &nd

source loacdings.

-——— e ———



10. Yes

ANSI Section 10

1. Yes
2. lo

3. . The 10 microciemens/cm figure is arbitrary, a2nd RSI has
selected to use a figure of 20 microsiemens per cm because
many stainless steel experts have stated that high purity
woeter is more corrosive to stainless steels. Moderate
levels of control are rnecessary to prevent highly acid or
nhesic sclutions from being veed. e intend to operate in
the 10-20 microsiemen/cm range.

There is a definite hkzard in the ANSI spec of not
specifying a minirum value of conductance because of the
possibility of creating a potentailly hazardous corrosive
condition. If you reguire us to meet the 10 microsienen/cm
limit, we will. Also please specify 2 minimum level. Ve
feel that the 20 microsiemen/cm limit is safer for the
sources. .

4. RSI systems employ contracted wvater de-iorization
services. Prior to exchanging the ion excrange columns,
they will be checked with survey neters for levels abcve
background.

5. RSI typicelly uses gwimning pcol type filters for
removing accumulzted dirt and debris from the bottom cf the
pool. The f£ilters shall be censtantly curveyed for any
increzsed radiztion levels during vecuum clcaning
cperations. :

A1l vacuunming %ools wil) be immersed and filled with

water prior to hooking up to the pump. Upon ;emoval they
vre checked with a survey meter for excess radiation.

2NST Section 11
1. Yes
ANST Section 12
1. Yes

ANSI Section 15

[&)



1. Yes

ANSI Section 14

1. Yes, except for the following:

a. FRSI facilties are never coperated while
unattenéed. When not in operation, the source is
lowered to the bottom of the pool and the area
and building are secured. '

b. The following information is not pertinent and
is stored in the office aédministrative zrea and
not in the control room.

* name and address of irradiator manufacturer
{RS21)

* model and serial number of irradiator
(RSI design)

* ANSI Compliance designation
"N43,10-1984"-Georgia. License confirms
compliance
* name 2nd adéress of source manufacturer{s)
* model and serizl numbers of all sources

* type of radionucleicde involved and total
activity with date of nmezsurcnhent.

* maxinum design activity'(nominal cepscity) of
the irracistor

ARSI Section 15

l. Yes

ANSI Section 16

1. Yes

2. No. These tests are performed at the shippers facility
prior to shipping. There is no necessity to repeat thi§ test
unless the shipping cask is received in a damaced condition.
In these instances the shipper is notified immediately for
disposition and subsequent handling.



3. The procedure in Axp6rTIx A is Tolte- (&, No survey
~cter will ¢etect 0.005 wCi., They will lzuever inciecte a
low level leak. RSI uses a ccunting r:thoad in counjunction
with the survey meter vhich is a nere accurete t:chnicne,
The JYetex meter or any other will prob:ble detect the
presence of about 0.5 uCi.

?hgse checks are secondary checks on the supplier vho
certifies the absences of contzminent ( ~0.005 uCi) on the
sources.

4. Yes

S. Historically contomiration wipe test have not been
reguired in this ¢type of facility where only doubly
encapsulated sealed sources are employed. The dispersibility
of radicactive materials out of these forms has been
accepted to be highly unlikely by regulatory bodies, and
contamination wipe tests have not been reguired.
Semi-annual test are conducted on the pool water to check
for leaky sources.

ANSY Section 17

1. Yes
2f Yes
3. Yes
4. Yes

AFSI Section 18

1. The procedures of 18.2 will be cenerally followed for
removal of a damaged, leaking or suspected leaking source.

2. The procedures of 18.3 will be generally followed for
disposal of contaminated material.

I expect to receive a letter shortly from the NRC
confirming the conditions under which the Cesium-137 WESF
cepsules may be used in RSI facilities. I will forward a

copy to you upon receipt.

I trust that this information will be sufficient to
permit the issuance of .a license to the Decatur facility.



IZf vou have any further guostions, LYalie Co nut hesitate to
czall re. '

Our facility is nearing ccrpleticn, #2nd wve expect to
begin shipment of isotope into it early in Nocverrber. If you
foresee any diificulty in this schedule, I would 2ppreciate
an immediate rhone call,

Sincerely,

Allan Chin
Fresident

AC/tb

cec: Tom Fisher
Radiation Sterilizers, Inc.
2200 Mellon Court .
Decatur, GA 30035
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Allan Chin, Ficrident
Radiation Sterilizers, Ine.
3000 Sand Hill koad

Building #4~245

Menlo Fark, California 94025

Dear ¥r. Chin:

This letter is to acknowledge receipt of vour letter dated October 4,
1984 in response to our letter dxted Septerber 26, 1984. A review
of your letter reveels that several of the questions atked in our
leter were not answered. .
Plezse respond to the following reéferenced questions from our
September 26, 1884 letter:
1) ARSI, Section 5. cuestion #s81. and 2. Your response to
question $§2 did not address the contents of the ccatani-
nation {leak) test reporst.’

2) ANSI, Section 10. guestion #4. What actions will be taken .
if just prior to backwashing of the filters and/or regener-
ation of resin beds surveys show radiation levels cxcnqu
.background?

2) ANSI, Section 4. questions #'s 2., 3., and 4.

&) AMSI, Section 16. gquestion #2. A sound health physic
sractice would indicate that test for contamination would be
pc:famd prior to gx=marsion of the shipping cask in your

corage posl. Wa strengly recc=mend you rethink jyour
pesition on testing for external contamination of shirzing
cask.

Should you have any questions or if we may be of assistance, pleass
do not hesitate to contact us.

* Sincerely,

B

Thomas E. Hill

Tavironmental Radiation Specialist, s:.
Radioactive Materials Unit
Radiological Health Section

ZEK/cX
cc: Tom Fisher, General ransger
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October 31, 1984

Mr, Thomas E. Hill

Eqvironnentnl Radiation Specislist, Sr.
Radiological Health Section

Geaorgia Department of Humsan Resources
G.M.H.1. Room 425-5outh

12%6 Briarcliff Rd., N.E.

Atlanta, GA 30306-2694

Dqgr Mr. Hill:
Attached are my reeponsss to your questions listed in your letter
of October 18, 1984. Several of the comments you made were the result
of proof reading omissions. on ®my part. For simplicity, I have
corrected my October 4, 1984 letter to incorporate ®y responses to
your latest questions. !T!Hhve'allo'Inde-qqrtggsgnnllialsiiiTITE‘pngel
mxl!mmzlmmcwuunwto-r ef loctzw-mmmmmiu . -
CRAXEANTIETSUbSL TG edTfor the orig{ralm, “This (W has been en/toiPore. led ot
g : “!e “'3:.“(ﬁ fat |

Enclosed also is a letter which 1I finally received from the NRC
regarding the use of cesium in my facilities. RSI's intention has
a)lways been to make the Atlanta facility the initisl site for using
cesium as you have been made aware by Mr. Tom Fisher.

Since the use of cesium has spacial considerations, which the NRC
shiould rightfully evaluate, we have been workign directly with the NRC
to obtain licensing for the RSI facilities. Since two of our
f’cilities are in NRC regulated states (Illinois and Ohio), the use of
cjhlu- was petitioned from the NRC via an amendment application to
those licenses.

As soon as this amendment is approved, we would like to
incorporate the use of cesium into the Georgia license. I am in the
process of responding to the NRC letter which I plan to submit next
wpek. I will send you a copy of my response at that time so that you

will be kept fully informed.

The Georgia application will be the first commercial application
of a dry irradiation wet storsge facility. The first application of a
dry irradiation, dry storage facility will bg in Denver, Colorado.
Iptech is building this facility, and, since Colorado 1s an agreemant
sjate, licensing is being accomplished Jointly between the State of

Chlorado and the NRC.

Radiatlon Sterilizers, Inc., 3000 Sand Hill Road, Bidg. #4-245, Menlo Park, CA 94025 (415) 854-2800




Mr. Thomas E. Hil11 Page 2 October 31, 1984
Georgia Department of Human Resources

I hope to have approval of the NRC within two to three weeks
which will colncide with our planned start of isotope loading into
Atlanta around the first of December. Pleaase let me know 1f you
gnttcip.cc any problems in meeting this licensing scheduls.

fincerely,

e .

Allan Chin
President

AC:ck

inclo-urc-
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Octcober 31, 19484

lir. Thomas E. Hill

Tnvirermental Rzdiation Specialist, Sr.
nNaéicective lliateriels Unit
Raciological Realth Section

Georgia Department of Human Resources
C.M.H.I. Room 425-South

1256 Eriarcliff Rcad N.E.

Xtlunta, GA 30306-2694

Dear Mr. #ill:

I have received yvour September 26, 1984 and October 18,
1984 recuests for azéditional information. My responses have
been secuentially Xeved to your cuestions. -

:l, The Co-Padiation Safeiy officer will be required to
have completed the RSI training course or eguivalent.
~Géitionally he will be required to have successiully
ccmsleted a nominzl one week lcng course in rzdiztieon
srotection civen at the Uriversity level. FHKe will he
knowiecgeabhle of all raéiation procedures, reccrd

7 raguiremants and energancy rcsgenses. A minimum six Tanth
on the jeb trairninug period will zlrfo be raquired.

22. In adéition to the previously supplied training informa-
tion, new employees will be provided with written ccpies of
Chapter 290-5-23-07 of the Georgia Rules and Regulations for
Tacdioactive Haterials. The information contained in this

chapter will be reviewed to resporé to any guestions which

+he emplcyee a2y have.

23. Each cell entry is cdocumented to include the Ifollowing
informaticn:

&. LDate

b. Time of entrance
c. Time of exit

é. NRame

S edictian Clacilicgme fas TAAA Consd LT Drgd Dida 2,928 Pianin Prr 3 c2m98 (248 28£.2500




. hifiliation .
Initiel cdosimeter rescinrg
Finel decsireter reculing

. Dosineter nunber

. Reason for entry

[l LY ]

h4. Under normal cecnéitions of source ztar:zce, the cchalt
will all be under 15 feet of water. The depth of wzser is
eguivalent to 15 x 62.4/128 or B81.4" of 138t ccncrete. By
reference the ceiling of the cell is only 72* of 138¢
concrete.

¢
-
‘e

Mezsurements at the pool surface ané rocf surface have
confirmed that no detectable levels of rzdiavion exist at
the four RSI systems currently in operation using similar
chielding.

A5. No.

A6. VYes, the alzrm sys;en is active whenever +the scurces
are not in the completely cdown position.

A7. All make .up water lines are above the pool water level
and valves a2re installed to prevent back siphonzge.

A8. 7Pool samples are taken by grzdb sampling a2t a cepth of
12-24" Zrom the poecl. The recxrculatzng water pump mixes
the water sufficiently (206gpm) to assure that the sample is
rcascnably sepresentative.

e
A
"n
-
t.n
w-
(o]
3
~
w

1. Yes. All of the serlocks znd dectectors ia the safety

system are cesigned such azt failure of any item will not
3ern1t system cperation until it is returzed to the designed
operatzonal condition.

1. All of the information outlined in Section 5.4 is
contained in the RSI survey report

2. The following ccntamination test will be run at RSI:

a. Source lezks are mcnitcred by checking the
pocl water. .These tests will be per: formed by
Helgeson Nuclear a2s indicated in Section 11 of

the application.

Ceen e mrw— o
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s ¥. Vill

b. Ehipping cask irteriors &s per Secticn B,
¢. Shipping cask cxteriors as per Section 8.
¢. Irradiator wipe tests-similar to "c" above.

The data outlined in Section 5.5 will be
ccntained in the contzmination tcst report.

. ANSI Section ?

1, Yes

N8I Section 8

1. VYes
2. VYes
3. VYes
4. Yes
5. Yes

6. The cell roof plug weighs zbout 15 tons ard is not
zeadily removed. Interlocks on this plug are not necessarv.
~he roof plug is contained within the buildinc. A locked
roof %atch, monitors access to it. The source lcading
procedures include checks to assure the rocf piug is in
place z2fter eszch locading seguence. There 2re no other
remcvable plugs in the shield.

7. A stainless steel crate over the open cnd of the pool
prevents personnel ifrom falling into +he source pocl.

8. The allowable level for ozcne is 0.lppm. At .05ppm
concentrations, the ozone irritates the eyes and nose to the

extent that it becomes unbearable. Actual attiempts at

measuring ozone during perioés when the scurce is raised is
Cifficult since it must be done remotely. Samples must be
withdrawn througch long lengths of tubing during which it

rapiély déissociates, and gives erroneous readings. The

irritation to eves and throats is still the best determirnant

of proper ventilation. RSI ventilation rates are cenerzlly

2-3 times as ruch as other Zfacility cesigns. 3Seczuse of

this, very little evidence of ozone, which is very pungent, —
can be detected in RSI cells even upon irmediate entrance S—
after the sources are lowered. Redendant exhaust fans are




elso uvsed to ezrsure noxious gases re maintained below
threshold limit values,

9: Elec;rical Cisconnects are instailed on cach source
winch which are reguired to be uvsed cduring maintenaznce and
source Jozdings.

10, Yes

ANSI Section 10

1. Yes
2. ©

3. The 10 microsiemens/cm figure is arbitrary, and RSI has
selected to use a figure of 20 microsiemens per cm beczuse
rmany stainless steel experts have stated that hich purity
water is more corrosive to stainless steels. lioderate
levels of cocntrol are necessary to prevent highly acid or
basic solutions frcm being used. We intend to cperate in
the 10-20 microsiemen/cm range.

mhere is a definite hzzard in the ARSI spec of not
specifying a minimum value of conductance because of the
possibility of creating a potentailly hazardous corrosive
conéition. If you reguire us to meet the 10 microsiemer/cm
limit, we will. Also plezse specify a minimum level. We
zeel that the 20 microsiemen/cm limit is safer Zor the
sources.

4. RSI svstems employ contracted water de-jionization
services. Prior to exchanging the ion excharnce columns,
they will be checked with ‘survey metérs for levels akcve
heokground.__ When excessive levels of irradiation are

_—detectad cn the resin beds, the facility will be shutdown.

e

The resin beds will be placed in shielding casks or
otherwise shielded and removed Jor commercial wastie
disposal. tandard methods generally following 18.2 and
18.3 for identifving and remcving the leaky scurce will be
employed.

5. RSI typically uses swimming pool type filters for
removing accumulated dirt and debris “rom the bottom of the
poul. .-The filters shall be constantly surveyed for &ny

. 7z |- incressed radiation levels during vacuum cleaning
ogerations.
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All vacuuring toco.s will be i -~--red -d Jille@ with
vzter prior to hookirg vp to ihe @, ion rotooval Lhey
are checied with a survey rmeter Jour .noox$ Micliztion, )

ANSTI Seczion 11

1. Yes

RMSI Section 12

1. Yes

»81 Sec+ion 12
1. Yes

ANSI Section 14

1. Yes, except for the following:

2. PSI facilties are never cperazted while
ur.atsenced. ¥hen not in operation, the source Is
lowered to the bottom of the pool and the zrea
anéd building are secured.

5. The following informetion is not pertinent anc
is stored in the office 2éministrative area ané
not in the con:irol room.

* rame and 2ééress of irraéiator manufzcturer
{2SI)

* noadel ané serial number of irraciator
- (RSI desicn)

* INSI Compliance éesignatich
*N{3.10-1564"-Georgia. License confirms
compliance
* name 2nd adé.css of source :anufactn:ez(s)

* model and serial numbers of 2ll sources

* tvpe of radionucleide involved and tctal

activity with dzte of measurement.

* pmaxirum design activity (nominal capacity) of
the irradiatoer




2. Y&s
3. VYes
&, \Yes

ANSI Section 1S

1. Yes

ANSI Section 16

1, Yes

2. Yes. An external wipe test of the external surface of
the shipping container will be performed to detect gross
contexination. :

3. The procedure in Appendix A is followed. No survey
meter will cetect 0.005 uCi. They will however indicate a
low level leak. PRSI uses a ccunting method in conjunction
with the survey meter which is a more accurate technicue.
The Xeitex meter or any other will prchable detect the

presence of zbout 0.5 uCi.

~hese checks are secondery checks on the supplier who
certifies the absence of contaminent ( -0.005 uCi) on the
sources.

£, Yes

. Eistorically contamination wipe test have not reen
recuired in this <type of Zfacility where only dcubly
eacepsulated sceled sources are emplcyed. The éispersibility
of radioactive materials cout of these forms hLas Leen
accepted to be highly unlikely by regulatory bedies, and
contamination wipe tests Lave not been reguired.
Semi-ar.nual test are conducted on the pool vwater to check
for leaky sources.

ANSY Section 17

Yes-MuM L

l.
2. Yes
3. Yes

4. Yes




.81 Sezsicn 18

-
bl

1. The precacdures of 18.2 will be
removal of a damaceéd, leaking or =

2. The procedures of 18.3 will te canerally follecwveé for
diesposel of conteminated meterial.

1 expect to receive a lettler shortly £&rom <the RRC
confirming the conditions uncer which the Cesium-137 WISF
capsules may be used in RSI facilisies., T will Zfcrward &
copy tO you upon recelpt.

I +-ust <hat this information will De sufficient =2
permit the issuance of 2 license to the Decatur facilicy.
=% vou have any further cuestions, plezse do nct hesitate o
call me.

Cur faciiity is nearing cempletion, zné we expect <O
begin shipment of isotspe into it early in November. <% you
foresee any difficulty in this schedule, I would aggreciacte
2n irmediate phone cazll.

tincerely,

zé%ﬁz&créﬁ%éh%«’
Allan Chin
President

AC/td

cc: Tom Fisher
padiacion Sterilizers, Inc.
2300 MNellon Court
Decatur, GA 30035



November 1, 1984

(™

Mr. Thomas E. Hill
Environmental Radiation Specialist, Sr.

Radicactive Materials Unit IR E C E l V E D

Ragdiological Health Section

Gsorgia Department of Human Resources Noy =~ 1194
GMHI Room 425 South
1356 Briarcliff Road N.E. RAD -

Y

Aglanta, Georgia 30306-2694 poos

Dear Mr. Hill, ST

[ SOy T P ——

1Y

& As per our phone conversation on October 30, 1984, concerning
R.S.1.'s request for a temporary license, on or arocund November 21,
1984, to store Cobalt-60 in our pool until such time as our perma-
ngnt license is issued, I have listed below our safaty,handling and
storage procedures that will be followed:

1. All items in our present epplication concerning radia-
tion safety, receiving and handling procedures will
be followed.

2. We have discussed the best method of storing the Cobalt-60
pencils and decided that storing the pencils in our
modules and leaving them on the floor of the pool would
be best. From a storage safety standpoint, storing the
Cobalt-60 pencils in the modules would be the most diffi-
cult for any unauthorized person to try to remove from the
pool. _

3. All outside doors to the building will be locked and only
authorized individuals will be given access keys.

4. All maze doors leading into the cell will be locked and
access keys will be controlled by the Rediation Safety

Officer.

5. Floor pressure mats and photo-cells will be in place and
operational.

6. The water control system including low and@ high water
level alarms will be operational.

7. Roof plug will be replaced in roof after Cobalt-60 is
lcaded into pool. :

. ‘ Radlation Sterilizers Incorporated, 2300 Meilon Court, Decatur, Georgia 30035/Telephone: (404)981-4077

B



8.

9.
10.

If
contact

TDF/chc

Radiation maze and cell monitors will be in place and
operational.

All radiation survey meters are calibrated.
Alarm system will be in place and operaticnal.

you have any questions concerning this request please
me. :

Sincerely,

Tom Fisher
General Manager

Page 2
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Novenber 8, 1984 ‘

Mr. James E. Ayer

Division of Fuel Cycle and Material Safety
U.S. Huclear Regulatory Commission

7915 Eastern Avenue

Silver Spring, MD 20910

Dear Mr. Ayer:

Enclosed are my responses to your inquiries as stated
igsrhe letter signed by Bernard Singer dated October 18,

As suggested all of the requested charges in Appendix A
were accomplished through new or replacexent pages which
were numbered and dated in reference to the August 30, 1983
application. - I

The rasponses to the questions raised in Appendix B are
given on new pages. As you will notice, 1 have only -
respopded'to those questions which applied to ouc operation.

Certain questions will require responses from the
D.O.E., and I have been in contact with Bill McMullen and
John Jicha concerning them. A letter f£rom Jicha should be
sent to you which should@ be incorporated into this respcnse,
which adédresses these concerns. :

The D.O.E. letter will cover the testing program and
the ultimate return of the capsules to D.0.E. at the end of
their useful life.

Because o©of the uniqueness of this application,
licensing has been pursued directly with your office since
the Regions and Agreement States have deferred the decision
to the NRC Washington office. Our expectation is that the
Agreement States of California and Georgia, wheze we have
facilities, will accept you decision.

B504240298 850408 '
€30
NHSS EAa—01  PDR




Our Atlanta facility which is expected to go on line
this month is the first facility designed to accommodate the
WESF capsules, and it is our intention to use the Atlanta
facility as the demonstration unit. The licensing office in

Georgia has been notified of this intention as well as the
D.O.E.

We anticipate that the Columbus, Ohio facility will be
the second RSI plant to utilize the WESF capsules. .

; 1 trust that these responses in conjunction with the
forthcoming letter from the D.0.E. will be sufficient to
finalize the approval of th;s submission.

Sincerely, ' ,

Pl A,

Allan Chin
President

AC/tb

WO
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Responses To Comments in Appendix A

Reference: October 15, 1984 Letter Signed by Bernard Singer

The attached psges should be substituted in the August 30, 1983
spplicaction. All changes wvere made to include the use of Cesium=137
in the Illinois and Ohio RSI facilities, &s suggested in the
referenced letter.

New pages vere designated by small case letters following the
page in the application to eliminate the need for a total page
re~numbering, i.e. 37a, 37b, etxc.
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Attachment

Applicatien for Bvproduct Material License
~ltem Nc. 8 A-D

The only isotopes to be used in RSI licensed facilities in
Schaumburg, IL and Westerville, OH are Cobalt-60 and Cesium=137. Only
USNRC spproved sources will be used. Our major sources for Cobalt=60
{sotope sources sare the Atomic Energy of Canada, lL.mited, AECL,
Neutron Products, or the U.S. Department of Energy.

The Cesiuw~137, in the form of WESF capsules, will be obtained
from the USDOE.

In any case, only USNRC approved source cénflgutatzons will bde
used, and approval confirmed with the USNRC prior to purchase. All
source elements will be doubly encapsulated in stainless steel.

Ref. Section Ro. § "Sawce Cantrol System™

Page |} Revised 11/03/84
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Attachment.

Applicstion for Bvproduct Material License

Jtem No. 1lla

The RSI Schaumburg, IL facility consists of a single ﬁutldsn;
located at 711 East Cooper Court, Schaumburg, IL 60195. At the time
of construction, this site wvas located in a new development, and did
not have buildings on any of the adjoining lots.

The RSI Westerville facility consists of & single building
located at 305 Enterprise Drive, Westerville, OH 43081 in the Creen
Meadows Corporate Park. Al the time of construction, this site vas
located in a nev development, and did not have buildings on sny of the
adjoining lots.

The only restricted area of both facilities will be the maze and
gamms cell. The shielding was designed to provide less .than 0.25
mak/hr at all external surfaces with a 10 MCi cobalt=60 source loading.
RSl does not expect the maximum source loasding to exceed 5 MCi of
codbalt-60 in either facility. The shield will be capsble of shielding
up to 70 MCL of cesium-137, but only 3% MC{ maximum are snticipated.

o
1

Baf. Section Mo. S "Biclogical Shield Calaulations”
Section No. 14 "Property Description”

Page #7 Revised 11-05-84




Attachment
Application for Radicactjve Materisl license

Item No. llc

This system utilizes a maze to permit the continuous passage of
waterial into and out of the gamma cell. The maze was designed to
have less than 0.25 mR/hr flux at the entrance for a 10 MCi cobalt~60
source loading. This design will also shield up to 70 MCi of
cesium=137 to meet this Tequirement. .

The entire shield for the maze and gamma c;ll is a poured
concrete structure. The source etorage pool in the floor of the gamms
cell is 23' deep and made from stainless steel.

This f.ciﬁity utilizes four source racks that are stored at the
bottom of the 23' deep storage pool when not in use. Electric wvinches
on the roof of the gamma cell raise the source racks until they are
centrally located in the gamms cell vhen product is to be processed.
The penetrations through the roof for the source rack guide cables (&)

"and lifting cables (2) ars lead shielded to eliminate scatter through

the roof penetrations.

The entire conveyor systesm including product carriers and
re-usable totes are all made from metal. There dre no flammable
materisls within the cell other than the processed product contained
within the metal totes.

The gawma cell is furnished with a smoke detection system located
in the exhaust vent which, wvhen activated, will shut down the
ventilation fans, the conveyor system, and lower the source racks to
the becttom of the pool. There 1 also & water sprinkler system within
the gamma cell vhich will automatically turn on vhen the temperature
in the cell exceeds the pre~set limits of the sprinkler heads.

.

Ref. Section No. 1 "General Description of Facility”
Section No. 2 "General Description of Corweyor ard
Material Flov”
Section No. 3 "Camm Call Sefety System”
Sectian No. 9 "Mological Shield Calculatiors”™
Section No. 8 "Saxcs Control System”

.

Page 19 _ Revised 11-05-84
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Attachment
Application for Radiocactive Material License

Item No. l1d

The RS1 facility utilizes standard power and free conveyar
componeants to transport product through the gamma cell. This system
utilizes & zero pressure accumulation system vithin the cell.
Three-tiered carriers are used to transport the product through the
cell.

Each tote is losded onto the bottom shelf and traverses the cell.
Upon leaving the maze, the totes sare sutomatically elevated to the:
second she.f and traverse the cell a second time. Upon leaving the
maze, the totes are sutomsticslly elevated to the top shelf for a
thard pass through the cell, after which they sre transferred off the
carrier to & conveyor belt which transports them to the finished goods
area.

There is no transfer of materisl within the gamma cell. All
transfers from shelf to shelf are accomplished external to the maze
wvhere they are readily monitored. This feature adds "significantly to

- system reliability since the major problem ares in these systems is in

the tote transfers. Most. other systess attempt to make these
transfers within the cell wvhere any jam vill result in & system
shutdown before corrective action can be taken.

Cobalt-60 source slements are loaded into standard modules, which
hold 10 elements in a flat array. From this point on, source
inventory will be st the module level thereby reducing accounting by &
factor of ten. Cesium-137 WESF cspsules are losded directly into
tilt out contsiners in the source racks. :

The source modules, rack, and all associated cables will bde
stainless steel. The main vack cables will be prestretched to
minimize positioning errors with time.

The electric winches position the racks using built-in limit
svitches. They are designed to lover the sources by gravity wvhensver

there is & power failure.

Page i:o Revised 11-05-84
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Attachment
Application For Radiosctive Material license

Item No. 13e

The cobalt~60 source eslements are placed into stainless steel
wmodules, which are subsequently placed into a stainless steel source
rack. The cesium=-1)7 source elements are placed directly into tilc
out containers in the source racks. The racks are positioned by
stainless steel guide cadbles at either end to minimize lateral sway.
The guide cables pass through the roof and are tensioned above.

A steel cage 1s built around the source racks to protect thes
froms the product carriers. The distance between the source rack and
the product-carriers is spproximately 12" which is considerably more
than other facilities where this distance $s typically 2" te 3". This
distance substantially decresses the possibility of any interaction
between the source rack and other elements of the system, theredy
decressing the probability of damaging the sources in the facility.

The product carriers are hung froi_an overhead track and the
bottoms are aligned with floor guides ss required to prevent lateral
movement .

‘All product is contsined vithin metal totes on the product
carrier thereby preventing cartons from being dislodged and damaging
the sources. .

The main conveyor driva is equipped with an electronic motion
monitor wvhich prevents excessive forces to be exerted in the event of
a conveyor jsm. The motor is also reversible such that the conveyor
can become unjammed by reversing the drive.

Ref. Sectich No. 2 “General Description of Corweyor
. and Material Flo/”
Section No. 7 "Design Safety Aralyeis®
Sectiocn No. 8 "Saurce Control System”

Pigc 12 Revised 11-05-84
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Attachwment
Applicataon for Rediocactive Materis)l license

Items No. lé&

The 1sotope racks have been designed for many years of operation
before their capacity 1s filled. At that time, in order to maintain
opersting levels, the sources with the levsst sctivity vill be removed
and wmev high activity sources added.

Esch newv cobalt=60 source represents typically 6,000 to 10,000
curies. Each new cesium source rTepresents typically 40,000 to 60,000
curies.

Spcn: isotope in all cases vill be returned to the supplier for
disposal.

Saf. Secticnr No. l'iuiﬁnchu:anwﬁpzaf

Page 20 Revised 11-05-84



$ection }

Description of the RS! Camms Facflity

KkS1 facilities are designed to sterilize prepackaged
sedical device products for the health care industry
utilizing efither s controlled cobalt<60 or cesiue-137
seurce. The bacic components consist of a biological
shield, & source system, & safety system, snd & conveyor
systea for transporting the meterial through the cell. The
system is highly sutomated and controlled by s Texas
Ivstruments progremmabdble controller.

In all cases, the diological shield is designed to meet’
the requirements of a non-controlled area, vith radiastion
emission retes less than 0.25 mR/hr. It consists of a
concrete cell and an entrance mazs to allow sccesz by o
continuous everhead conveyor. A deep water pool below floor
level is used for isotope steorage. A detailed description
of the bioclogical shield is presented in Sectiom No. S.

The cebelt~60 and cestium~137 source slements are
generally doubly encapsulated, welded stainless steel
pancils. Typically the cobalt=60 sources would be AECL
C=188 soure” elements, although similar sources could be
used from nther isotope vendors. The cesium=137 sources
would bz typically in the foram of VEST capsules supplied by
the LUSDOE. These sources ars delivered to the RSI facility
in monpprdvcd shipping casks from the isctope suppliers.

Prefessional crane operators transfer these casks from
truck trailers to the bottom of the deep storage pool via an
opening ia the roof of the gamms cell. The opening is
noresslly shielded with either a steel or concrete plug. The
aource slesents are removed frem the cask and loaded into
the source racks vhile under the protective layer of wvater.

When cobalt=60 sources are used, up to ten source
elenents are loaded into a wodule prior to transfer to the
storage racks. The cesium-137 sources are loaded directly
inte the racks. The facilities utilize twvo source racks
each, the Schaumburg racks are 13 feet long, and the
Vesterville racks are 12 feet long. S5Stainless steel guide
vires are used on either end of the source racks te control
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their positions. Electric vinches, located on the roef of
the gamma cell, raisec and lower the racks with lamig
svitches controlling the vertical position of the source
racks. In the event of an electrical failure, the wainches
vill automatically lower the sources to the boctex of the
pool using g§Tavity and s friction clutch. .

_ When the facilizy is in use, the source racks will be
Centered vertically on the product carriers. Access to the
Foom 1s obtained by lowering the source racks to the bottom
of the pool.

The storage pool 1s 23 feet deep, 23 feet long, and 6
feet wide in Schaumburg, IL. The pool in Westerville is 23
feet deep, 18.5 feet long and 6 feet wide. They are
constructed of reinforced concrete with an 0.125%5-inch thick
stainless steel liner. The water in tha pool will be
de-ionized and filtered by circulsting 1t through a wvater
treatment system located adjacent to the cell. The level in
the pool is controlled within preset limits with sbnormally
high and low level varnings. All penetrations in the pool
lining are vithin the top 12 inches.

The components within the pool are constructed of
stainless steel to minimize corrosion. Some of the externsl

plumbing vwill be plastic. -

The safety system has been designed to meet or exceed
all of the requirements for facilities of this type. A
detailed description of the ssfety system is given in
Section No. 3.

Material to be processed 1s conveved through the cell
on three-tiered carriers supported by an overhead pover and
free conveyor system. Product is losded into metal tote
boxes which in turn are loaded onto the bottom shelf of the
three-tiered carrier. To obtain maximum dose uniformaity to
the product, esch tote passes through the radistion cell
three times, once 8t each shelf level. The totes are
sutomstically elevated one level after sach pass through the
cell. After the third pass, they are sutomstically removed
from the carrier end transporfted to the unloading areas.
Refer to Section No. 2 for s detailed description of the

conveyor operation. .

The design of the Schaumburg facility was performed by
the architectural firs of Baranyk-Popowych Associsted, 710
Riggins, Park Ridge, Illinois 60068 (J312-693-357%7). The
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30,000 square foot facility was designed and built to meet
all local structural and seismic requirements.

The design of the Westerville facility was performed by
the architectural firm of John Cathers, 6877 North High
Screet, Worthangton, Ohio (614-885-2794). The 20,000 square
foot facility was designed and built to meet all local
structural and seismic requiremants.
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Section No. S

Biological Shielding Calculations

The biclogical shields for the RSI Schaumburg, IL and
Westerville, Ohio facilities were designed to provide less than 0.25
mR/hr dose rates at all external surfacee, and at the entrance to the
maze, with a 10 wmegacurie cobalt=60 source or & 70 megscurie
cesiun=137 source loading. During operation, the sources are stored
in two vertical source racks centrally located in the gamma cell.

WVhen not in use, the racks are lovered to the bottom of a 23 féot
deep stainless steel tank filled with water.

Conservative design criteria vere used throughout. Actusl field
checks of radiation leveis in and around other RS facilities,
designed to similar criteria, have shown effectively zero radiation
leakage with cobalt=-60 source loadings up to 1.6 megacuries.

The cell and maze design are chown in Draving Nos. RSI 2-100 and
2SI 2-101 for Schaumburg and Dravings Nos. 502-600 and 502-601 fo
Vesterville. ) ‘ :

All calculations end layouts have been checked and approved by
Mr. Eugene Tochilin, CHP, Certificate llo. 60-166. Calculations are
provided only fer 10° curies of cobalt-60. The shielding thicknesses
required for cesium=137 are about 70X of the thicknesses required for
cobalt=60. This calculation therefore represents the vorst case
conditaon. '

The fﬁllovthg assumptions were msde for these calculazions:

1. The CO‘O activity will be 107 curies or less.

2. A nominal exposure rate of 1.2 R/hr st one meter per curie
of activity has been used. For shielding calculations, the
entire activity fs taken to be & point source central to the
source racks. ~ .

3. A self absorption factor has been applied for radiation
transmitted through the roof and through the end wvalls. A
factor of 1/4 has been used.
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cables to be relieved in the unlikely event that a rack jam does
occur, thereby increasing the chances of dislodging and freeing the
Jam. Rods may also be run down the cable guide openings in the roof
to assist in freeing the rack 1f necessary.

To further assure that the product carrier does not contact the
source racks, & metal protective cage is built around esch source
rack. The conveyor drive cannot overdrive in the event of & jam
because of a built-in jam detector.. The drive s also reversible
which allowvs jamming pressures to be reljeved.

Source Carrv Out HEERA

Provisions have been made to prevent the isprobable event of &
source being carried out by the carrier frow the cell to the loading
area. In order for this event to occur, the following must happen:
The source must be dislodged from the source module contained in the
source rack, bridge the 12" separz:ion to the carriers, and attach
itself to the carrier vhich presents a relstively smooth surface to
the sources. However, 1f this does happen, it will be detected by the
radiation detector located in the middle of the maze which will stop
the conveyor and loves the source rack to the bottom of the pool. Al}
personnel will be excluded from the maze, and the RSO will take full
charge to formulate the steps necessary for the safe removal of the
source of radiation.

Source Break in the Pool = Cobalt-60

‘If sa.cobalt source ruptures due to any reason, the cobalt pellets
would fall into the pool. Some corrosion product radicactivity maght
be released to the pool water which would be detected by monitoring at
the water trsatment arsa and through pool wvater samples. De-ionizing
colusns would be used to remove the Boluble contaminants from the pool
vater. The cobalt pellets could be removed vith magnets or suction
devices under the direction of the R50 and the source vendor. These
would be loaded into & cask and returned te the vendor for further

processing or disposal.
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det2ctor, and if either is activated, the source vill be lowered, khe
conveyor stopped, and the ventilation fans turned off.

Source Lesk = Cesjuwm=137

The probability of & leak in s WESF capsule is far less than for
s cobalt=-60 source. The major reason being that the WESF
encapsulations are cach 0.136" thick compared to 0.020" to 0.030"
thick encapsulations for cobalt-60. The cesium $s in the form of a
fused cesium chloride which is water soluble. Tests have indicated
that the diffusion of cesium chloride through small holes in double
encapsulations is slow. Monitors at the ion exchange column will
detect lov level leaks in the capsules. 1! this occurs, ion axchange
techniques successfully used to clean up cesius from Three Mile lsland
will be used to decontaminate the pool water.

The lcaiy source will be identified and rewoved and returned to i—r——"
the DOE. ’ :
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Section No. 8

Source Control Svstem

Cobalt=60 Sources

The basic Co~60 source eslement in this system (s typified by the
AECL C-188 source rod as shown on the accompanying draving.  Other
socurce elemsents may also be used as manufacturad by C.E., Neutron
Products, or other spproved encapsulators. Each element will be
permanently identified vith a serial nusber and fts location in the
system will be controlled at all times.

Upon receipt at the facility, up to ten sources are placed into
one of the source sodules. These modules are permanently identified
and contain the sources in a& flat array. From this moment on, the
sources vill not be removed from the module, and the bazic inventory
control will be at the module level. Control and records will
therefore be reduced by a factor of ten

Individual sources are traceable through module loading records,
s copy of wvhich s sttached. The source position is equivalent to the
loading order of the sources into the module. As modules are shifted
within the source racks, their new locations ars noted on the source
control sheest.

The source mcdules are loaded into channels within the source
racks. The RSI system utilizes two source racks with esch rack
containing approximstely 26 module channels. Each channel is designec
to be contain thres modules stacked one upon the other.

The maximum cobalt-40 capacity of the Schaumburg system is 1920
sources. The maximum capacity of the Westerville facility is 1540
sources. :

All module loading will be controlled by, or under the '
supervision of, the RSO or an suthorized user of the isotope. The
following procedure vill be generally followed:

-
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Cesium~-137 Sources

The cesium source elements will be the WESF capsules produced by
the DOE st Richland, WA. A drawving of the WESF capsule 15 included
for reference. Each source will he serislized for identification by
the supplier. )

The cesium source rack is designed to be used with the WESF .
capsules exclusively or in combinstion with cobslt~60 source modules.
Dravings 502-584 and 502-358%5 show the construction of the cesium
source racks. The only difference between the Schaumburg and
Vesterville racks is the length: 15 feet versus 12 feet.

* Because of the size and weight (20#) of the WESF capsules, they
sre hendled individually and leoaded directly into the source rack.
Tilt out wmodules are used vhich hold either & WESF capsules or two
cobalt-60 modules as previcusly described.

Initial shipments of WESF capsules will be via GC.E. type 1300
series casks since these are the only approved casks. As other casks
are approved, they will be considered for use.

All source loadings will be performed by or under the supervision
of the RSO or an authorized loader of the isotope. The following
procedure will be generally followed.

1. Source casks will be delivered to the facility on an open top
trailer in approved casks guch as the G.E. Series 1300
containers. Survey the ca,k for excessive leakage upon receipt.

2. Check ynpcrueék to assure that it is in agreement wvith the
purchase order. :

‘3. Remove the heat shield.

4. Perfors leak test on the cask by running water through the cavity
and monitoring the water. If activity is detected, notify the
vendor and re-seal the cask. If no activity is detscted,
proceed. . .

S. Leave vent and drain plugs off teo sllow the cavity to f111 as the
cask is lowered into the poox: Retain the plugs for installing
after the sources have bgen removed.

6. Unbolt cask from shipping skid.
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10.

11.

12.

13.

l4.
15.
b 16.

17.

('Uf 18.

19.

20.

21.
22.

23.

Loosen, but do not remove, cover bolts.
Attach cable for cover removal.
Attach the cask sling.

Remove the roof plug with the mobile crane rented for the loading
operation sand place on the roof over one of the shielding walls.

Lift the cask with the crane from the :rﬁch and lover it slowly
through the roof access .into the pool in the floor of the gumma
cell.

Avoid the'upper cask vent since steam may be generated and
ejected from this opening as the cask is lowered into the pool

water.

When the cover i{s 6" above the vater level, remove the cover
bolts.

Continue to lower cask slowly to the bottom of the poal.

Unhook the cask sling from the hoist.

Hook cover.tlin; onto ﬁﬁilt.

Remove cover and chezk for contamination as it clears the water.

Place cover on the roof and remove the sling from the crane
hoist. '

Using & long handled, vented hook tool, remove the source cage
from the cask and place it on the floor of the pocol. Monitor
radiation levels at the pool suriace.

Load sources into the source rack after checking the serial
numbers. )

Document loading on source control sheets.
Replace source cages into shipping cask.

Re-attach the cask lifting sling.
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26. Slowly raise cask.

25. Check cask for contamination as it clears the vater.
26. Re-insert drain plug as the bottom Clears the water.
27. Place cask on skid and bolt down.

28. Remove drain plug and drain into bucket. Check vater.
29. .Replace cover and bolt down.

30. Insert top and bottom plugs.

3l. Replace fire shield nnd}bolt down.

32. Repeat steps 1-31 for each cask.

33. Remove all radiocactive materials labels from the casks.

34.  Cover caution tags on casks with shipping labels for return
shipment. .

3s. leplaéc roof plug. .

36. Run survey arcund facility with sources in the operating
position.

37. Take ti-plc of pool water for leak telting.

Source Control Procedure

Source control will be maintained at all times on each WESF

. source capsule. Data will be msintained on separate control sheecrs.

Each tilt out module 18 cesigned to contain 6 capsules, 3 in each
side. Source location will be by wodule, by side, by positien.
Modules are numbered from the top left corner from left to right and
top to bottom. Module sides are designated as left or right. Source
positions are 1,2,3 reading from left to right within each side.
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Comingled Socurces

It s possible that the inatisl ssotope loading into an RS1
facilaty will be exclusively cobalt-60 in order to rapidly get on
line. The source racks will be designed as shown in Drawang No.
$02-%584 and 502-%85. The cobalt pencils will be loaded into cobalt
source modules which contain up to ten pencils in a flat array. These
modules will then be losded into the tilt out containers in the source
rack. Two wmodules will be loaded per container in the central
horizontal row.

Specific RSI facilities will be designated to operate primarily
with cesium~137 and cthers with cobalt-60. When sufficient cesium-117
1s loaded into a facility, the initial startup cobalt-60 will be
transferred to a licensed RSI designated cobalt-60 factlity.

All RSI facilities will operate in a product overlap mode which
simplifies the isotope management problem. Whenever long term usage
of cobalt=60 and cesium=137 in a single plant is necessary, the
cobalt=60 will be loaded into the central horizontal row of the rack.
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The water level in the pool i1s controlled at the sump locsted
outs:ide the Cell 1n the wvater treatment area, since they are
hvdraulically connected with a 1" stsinless steel prpe. lamersion
electrodes 1n the sump Vill actuate & solenoid valve on the make-up
line to contrel the pool level within control limits and slare at
abnormally high or low lavels '

A Cimer on the make-up solenoid wil]l indicate §f excessive
amounts of water are being used, vhich would be indacetive of a water
leak.

The veter chiller is an optionsl piece of equipment which should
be added at high curie loadings. The heat generated fros one
megacurie of cobalt-60 1s 15KW. Since the source is only in the water
less than 32 of the time, the heating effect on the water should be
minimal. :

Water chillers should be considered vhen cobslt-60 fsotope
loadings approsch two megacuries and vhen cesiuw~137 losdings approach
six wegacuries, vhere the equilidrium water tempersture will be
approximately 100 - 110 degrees Fahrenheit.

A pipe from the main uater line i» connected to the return line
which may be used to maintain the pool level in the event of & gross
leak. 7This line is equipped with an anti-siphon valve to prevent
inadvertant draining of the pool.
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Respongses To Comments 1n Appendix B

Reference: October 15, 198 Letter Signed by Bernard Singer
Item B.]

“he stetement made in the July 23, 1984 letter, “"The interface
temperature in sy application is not expected to exceed 200 degrees
Centagrade™, 19 & correct statement based upon all previous asveilable
information. DBoth sctusl]l measurements and snalvtical calculations
support the contention that the surface temperatures in sir will be in
the range of 80° € to 130® C, which was the basis of ®y statement.
Most of these temperatures vere for horizontal capsules in stagnant
air. In the RSI spplication, the capsules w.ill de vertical and the
facility ventilated at a rate of 400 CFM. Both of these conditions
should result in lower capsule temperatures. )

The expressed opinion of PNL scientists is that & 300°* C
interface temperature 18 & reasonable safe interface temperature.
Additionally the 300° C temperature was specified in Mr. Avers letter
to Mr. Adass dated September lé&, 1984,

Ve feel that the J00°® C interface limit is reison&bln based upon
all existing test data, snd would request that this limit be adopted
for the RSI spplications.

This 300° C limit, if adopted, 13 so much higher than any
wmeasured or calculated temperature for WESF capsules 1n similar
applications, that we 60 not see the necessity to monitor temperature
levels.

The techniques and wethods for measuring these temperatures would
either have large inaccuracies in the measurement or compromise the
safe operation of the facility.

Most measurements and analvses have been on single capsules. An
snalveis made by Mr. Marvin E. Morris and reported in SANDI9-2240
reported that the effect on tewperature of any capsule is virtuslly
unaffected by adjacent capsules as wvould exist in & source rack.

Based upon the above srguwents, we request that the maximum
interface temperature level be incressecd to 300° € and the requirement
for measuring and monitoring the capsule temperatures be deleted
unless subsequent design or operational changes could result in
conditions vhere higher temperatures would result. o

Jtem B.2

An accumulating counter is incorporated into our system controls



vhich will andicate 4t any time the tots) number of times that the
source rack has been lowered into the vater storage pool. The 12,000
cycle requirement is well within the capacity of the counter.

Records will be maintained on capsule identification, losding
dates, and thermal cycles for each capsule.

Item B.J3

This item is covered in & letter from the USDOE. The test plan
vill be described by DOE. RSI agrees to cooperate with DOE in the
selection and return of zhc test capsules to the DOE delx;n.:cc
laborastory.

Item B.4

This item i3 covered in & letter fros the USDOE.

Jiem 3.9

This item is covered in & letter from the USDOE.

Itew C.1)

Twvo types of ca, sule failure are an:ihipa:ed. The first is a
small leak due typically to a wveld faflure or crack. In this
situation, the problem will be detected through early warning’ gamms or
beta detection of the pool water. Leaksge rates will be low enough to
permit personnel access to the shielded cell with the sources in the
vater storage position.

lon exchange resin columns, shielded by casks or concrete will
continually remove activity from the water vhile operations to
identify the lesking source are in process.

Techniques similar to those developed by the DOE &t Richland feor

"detecting sand removing leaky sources vwill be employed. Each capsule

will be loaded into & sealed closed loop system filled with water.
The re-circulating water will be -onxtorec for activity buildup
indicating & leaky source.

Once the leaky source is identified, it will be sealed into a
container and losded into s shipping cask for return to DOE. The
second type of capsule failure would be termed catastrophig and result
in radiation levels sbove the storage pool which would prevent
personnel access. This type of failure would typically be caused by
mechanical failure of both capsule walls, thereby exposing large
quantities of CsCl to the pool.
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In this situation, shielded i1on exchange columns would be usged
external to the cell to remove the activity from the water. The
contaminasted exchange resins would be treated as solid waste and

buried in commercial sites.

Vhen the activity in the cell has been recduced to safe levels,
the procedures descrided for 2 small failure will be followed.

In both instances the facility will be decon:anxna:cd as.
hecessary prior teo resumption for operation.

“Item C.2

Continous monitoring of the resin cleanup columns will be
perforwed to determine when they must be removed and replaced. Canmm
monitors and survey meters will be used for this purpose.

Item C.3

Contaminated resins will be removed as solid waste and shipped
commercial burisl sites. Typically the resin columns will be cast
into concrete which serves &5 the shielding and shipping container.

Item C.4&

Reference C.1 adove.

Item C.3

Reference 3.! above. Generally if a condition occecurs which wou
indicate that an interface temperature exceeding 300 C has been
reached, DOE and NRC will notified for disposition.

ltem D. I

The WESF capsules will be leased to RSI. The conditio-s of the
lease require that RSI return them to DOE at the end of lif-, as
determined by DOE.

The conditions covering the return of the ‘capsules is covered i
& letter form the USDOE.

Item D.2 e

This item is covered in a letter from the USDOE.
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Allan Chin, President
radiation Sterilizers, Inc.
300 Sané Hill Recaé

Ruiléing $4-245

werdo Park, California 94C25

Tear Hr. Chin:

~nig is 20 schnowledoe receipt of vour lettess ¢sseé October 31, 1984,
1ith respect to the licensing of cesium, when the U. S. Nuclear
Regulatory Cemmission has corpleted its Teview of the WISF capsules
ané RSI has demonstrated that the facility in Decatur, Georgia can
cperate with a good compliance history, we will er.icerzain an ameni-
cent reguest for the use ol Cesium 137 in ihis facility.

our office is s:iﬁ. reviewing your letters éated Octcber 31, 1384
with respect to other items and will be recuosting additionmal infoz-
=3cion and clarifizaticns in the near future.

, Sincerely,
\\;\}.L-\ Trnemas E. Rill
\  zoviroimental Radistion Specialist, S=.

Radicactive Faterials Unit
Radiclogical Realsh Section

TTH/ck o

ce: %cm Fisher, General ‘Hanager
Radiation Sterilizers, Inc.

A2 EQULL OPPORTUNITY LLPLOYER



Decexzez 3, 1%84

#r. Themas E. Eill

nvizonmental Facdiation Specizlist, (3
Refdicactive Materizls Unit

Racioiogical He2lth Section

Georciz Depariment of Human Resources
G.*.H.I. Room 425 South

1256 Briarcliff R3. NE

ziantz, Georgia 3C3C6-2694

Dear Mr. Hill:

s per our meeting on November 3C, 1284, I have listed below items
which you reguested RSI to comply with in order to obtain 2
stozage license fo: Cobal:-60 at its Decatur facility. The items
1isteé below cover the s2fety svstem and security to bde vseld for
storace ¢f the Ccbalt-60.

1. 211 exterior doors to warehouse anéd office arez will bde
lociked. Revs will be issued to zuthorized inéivicduels oy
2.5.0.

Ween conveyor Loom 2nd

2. "he two (2) double doors det
rehouse will be locked.

shipping/zeceiving azez ol wz

3. "he keys for the cdouble coors in icem £2 will Dbe
controiled by the plant R.S5.0.
L. ~he toie convevor 2ccess DOrts o conveyor rocm frca the

snizsping/receiving ez will be secured curing
asn-waziting nocre hy instelling 2 glezasonic metice
saresr. The tcltrzasonic mc:ion sermsoz will mocnistcr wny

:r access port zrea 2né will

?
movement in the tote conveyo
activate the alarzm svstem if the 2zea is violated.

5. The product entrance &oOIs will be secured the following
way: 2.) When the product entrance doors zare in the
closed position there is 88 osi air pressure on the aiz
cvlinder holéding the door closeé. ».) When the doors &re
in the closed pcsition the only wzy they can be cpened
is by insarting the mezster key into the safety systens
panel next to the door 2nd turning the door iock off,
which opens the slicding dooZ, only if the GM Tudes
inside the cell detect no zadiationm. ¢.) The master key
will be controlied and used dy the plant R.S.0.

Radiation Slerilizers Incorporated, 2300 Xellon Court, Decatur, Georgia 30035/Teiephone: (404)881-4077
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6. On-e :the 2rofuct entri&nce 6oors &re clcsed he mester
tey will be used to activete the ~af2ty ~r-.lus minel.
i"yen the szfety sysicms. donel Is zotivat:d the r~hoto
cells, pressure mats &nd uvlirzsonic rmotion sc¢nsors
inside the restricted a2rea of plant are 2lso activatied.
Oonly with the master ey can the szfely cy¥stoms sanel,
the photo cells, pressure m&ts and uvltrasonic moetion
sensors be deactivated.

7. The electrical breaker cabinet in the warehouse that
controls the lighting inside the cell will be turned oif
2nd the cabinet locked. Keys ¢to the breaker cabinet will
be controlled bv the plant R,S.0.

8. “Caution Radiocactive materizls™, sign will be installed
at the entrance of the restricted area at the cell maze.

S. Arzancements have been =ade with the Dekald County

Police Degariment to petrol the R.S.I. plant during
noa-working hours. A list of R.S.I. personnel znd phoue
aumbers will be made avzilable to the police. 1{ z2larnms
d0 co 0ff police officals will be instructed to call
plant R.S5.0.

16. The water control system including water mazke ud zné
high/low level 2laxms will be cperational.

vou have 2ny cuestiors conca2rning this letter, plezse contact

Tom Fishez
General Maznager

TDE /ce




- Georgia Department of Human Resources
Radiological Health Section

RADIOACTIVE MATERIAL LICENSE
jrsuant to the Georgia Radiation Control Act No. 936 (H. B. 162) 1964 and the Georgis Department of Human Re.
spter 230-5-23, and in retiance on starements and representations heretolore made by the licensee designated be
chlicenseeto transfer, receive, possess, and use the radioactive materislfs) designated below, and 10 use such ragioactive
ace(s) designated below, T.is Jicense is subject to all apphicable rules and reguiations of the Georgia Department of Hu
boical Health Section, now or hereafter in etlect and to any conditions specified helow.
License (1. Name ang 2. Addiess)

sources Rules and Regulations, deswnater

maierials for the gurpose (s} and at the
man Resources and orders of the Radio

Radiation Sterilizers, Inc.

Lu N _
300 Sand Hill Road 42-190 femenumber GA. 868-1
Menlu Park, Califrrnia 94025

4. Expiration Date

December 31, 1989

S. Ares Code Telepnone No,
404 J 981-49077
Ragioactive Material {Element and Mass Number) |7. Chemical andsor Physical FOrm

8. Maximum quantity licensee May posscus at eny |
one time

A. Ccbalt 60 A. Sealed sources (AECL A. 500,000 curies (iio
Model C-188, Types 1,2, single source to
3, or 4)

exceed 12,000 Curies)

uthonzeq Use .

A. For possession and storage in RSI'
Decatur, Georgia. The sources sha
Model F 234 shipping cages.

S source storage pool located at 2300 Mellon Court,
11 be stored in and not removed from the AECL

Condifion;

10. Radioactive material may be used only at Radiation Sterilizer

s Inc., 2300 Mellon
gourt, Decatur, Georgia 30035.

‘11. The licensee shall comply with the provisions of Georgia Department of Human Resources

Rule 290-5-23-.03, "Standards for Protection Against Radiation," and Rule 290-5-23-.07,

¥Notices, Instructions and Reports to Workers; Insosections.™

Date ForAne Geurgia Geod tment of Humbn P ctuuices
Dezember 7, 1984 N\ \
of - Pages a8y I~ ‘\\_‘M\M N

€53 ({Rev. 3.22)

low, & license is hereby issued avthurizing

]
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G agia Department of Human Resnurces
RADIOACTIVE MATERIALS LICENSE
SUPPLLEMENTARY SHEET

FAGE -2 OF 3__ I'A €8

LICENSE NUMBER .Ch. _B(8-]

CC..DITIONS (Continued)

12. Radioactive Material in the AECL Model F 234 shipping cages shall be removed
from the shipping cast and placed in storage by, or Under the supervision and

in the physical presence of Allan Chin, Bruce C. Meyer, Thomas W. Hurley, or
Barry P. Fairand.

15. The Radiation Safety Officer in this program shall be Mr. Tom Fisher.

14. This license does not authorize the loading of the radiocactive sources into
the source modules or the source racks.

15. Sealed sources oontaining radicactive material shall not be opened by the licensee.

lu. A,
Each sealed source containing radiocactive material shall be tested for leakage
and/or contamination at intervals not to exceed six months. In the absence of
a certificate from a transferor indicating that a test has been made within six

moniths prior to the transfer, the sealed source shall not be put intc use until
tested.

B.

The test shall be capable of detecting the presence of 0.005 microcurie of
radioactive material cn the test sample. The test sample shall be taken from
the sealed source or from the surfaces of the device in which the sealed source
is permanently mounted or stored on which one might expect contamination .o
accumulate Alternately. the test shall be capable of detecting the presence
of 4 X 10-3 microcuries per milliliter of radioactive material in the test sample.
The test sample shall be taken from the source storage pool or from a sampling
tap immediately prior to the particulate filivers. Records of leak test results
shall be kept in units of microcuries and maintained for inspection by the
Department.

C.

I1f the test reveals the presence of 0.005 microcurie or more of removable
contamination, the licensee shall immediately withdraw the sealed sources from
use and shall cause them to be decontaminated and repaired or to be disposed of
in accordance with Department regulations. A report shall be filed within 5
days of the test with the Radioclogical Health Section, Georgia Department of
Human Resources, Atlanta, Georgia, describing the equipment involved, the test
results, and the corrective action taken. .

D.

Analysis of tests for leakage and/or contamination shall be performed by
Helegson Nuclear Services or by other persons specifically authorized by this
‘Department, the U.S. Nuclear Regulatory Commission, or an Agreement State to
perform such services.

. -

V Form 3854

FOR THE EO{GIA EPeRTMENT &%MAN RESOURCES
December 7, 1984 : BY A L&\\h«uig\)

~
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RADIOACTIVE MATERIALS LICENSE :
SUPPLEMENTARY SHEET LICENSE NUMBER £68-1

CONDITIONS (Continued)

.. Safety features of the irradiator (which includes but is not limited to entry

is8.

control devices, intrusion detection devices, warning systems, and controller
logic which governs any safety device or system) shall not be altered, modified,
replaced or in any way changed without written approval of the Department. The
licensee shal) immediately report to the Department by telephone or telegraph
the failure of any safety feature (device, system, or circuit) of the irradiator.
A written report of such failure shall be filed with the Department within 10
days after the failure, describing the failure, conditions undcr which the
failure occured, the suspected cause (s) of the failure, and action taken or
proposed to correct the failure and prevent recurrence.

The irradiator cell and maze shall be checked using a physical radiation detection
instrument to assure that prior to the first individual's entry into these areas,

- the radiation level from the source in these areas is below that at which it would

19,

be possible for an individual to receive a dose in excess of 100 millirem in any
one hour. .

Except as specifically provided otherwise by this license, the licensee shall
possess and use rardioactive material described in Items 6, 7, and 8 of this
license in accordance with statements, representations, and procedures contained
in; '

A. Application dated March 9, 1984 and signed by Allan Chin, President;

B. Letter with attachments dated August 21, 1984 and signed by Allan Chin,
President; .

C. Letters dated October 4, 1984 and October 31, 1984 and signed by Allan Chin,
President; and

D. Lletters dated November 1, 1984 and December 3, 1984 and signed by Tbm'Fishe;,
- General Manager.

The Georgia Department of Human Resources' Rules and Regulations for Radioactive
Materials, Chapter 290-5-23 shall govern the licensee's statements in applications
or letters, unless the statements are more restrictive than the regulations.

) o)
Decerder 7, 19B4 BY )\335) N

FOR TH GEORGIA’D{PARTMENQ’%\JMAN RESOURCES
) T~
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DEC 10 1884 Docket File RECunnin
. gham
NMSS R/F DWoodruff, Region 11
FCMC R/F DAN:ssbaumer, SP
FCAF R/F. WJAdam, Region 111
BSinger { JEAyer...
bec:  Jdicha, DOE
* G Tingey

Radfation Sterilizers, Inc.
ATTN: Me Allen Chin, President
3000 Sana K11 Road

Building No. 4-245

Menlo Park, Californta 94028

Gentlemen:

i ' L )
The purpose of this letter {s to respond to yours of November 8, 1584
related to the amendment of License 04-19644-01 which would authorize the
use of WESF capsules in your Schaumburg, Illinois, and Westerville, Onio,
facilities. In that letter you stated that you {ntend to use the WESF
capsules in a demonstration at your Atlanta, Georgia, facility. Since
the State of Georgia is 3n agreement state, and theredby has {ndependent
ticensing euthority,. you must anply to {ts offices for the appropriate
1icense. Because you intend to use your Atlanta facility as the WESF
capsule deronstration for dry-irradiation/wet storage, we wvill take no
further actfon on your outstanding request for amendment to License 04-19644-01.

1f you have any' questions pertaining to the above, please feel free to call
James E. Ayer (301/427-4205) or me.

: " Sincerely,

Sernard Singer, Chief

Materfals Certification and
Procedures Branch

Division of Fuel Cycle and
Material Safety

cc: Robby R. Rutledge, Director

Radiological Health Section

Department of Human Resources P
.~ 1256 Briar C14ff Road, Room 425 South

Atlants, Georgia 30306 "

04240163 850408
ASs-1L1C30
: PDR




.-.l:
Decerber 14, 1984
Mr. Bernard Singer
U.S.N.R.C.
willste Building
7915 Eastern Avenue
Silver Springs, M 20910
Dear Bernie:
misletter:equestsﬂBtymccutimnictimmhﬁwtowmﬁt
Novenber 8, 1984 letter related to the Amendment of License No.
04-19644-01.
~ Due to changes in cur plant schedules, RSI will use the Westerville,
o miotacilityast!n‘damsmtimmittc:ﬂnm&psules.
Iapolcgizefaraﬁycmtusimwhich!uyhxvem.uﬂIwinbe
contacting Jim next week concerning this amendment. _
Sincerely,
Allan Chin ’
/ AC/3p &
90:
. 0:%d 61 g
850408
O
L

Radiation Sterilizers, Inc., 3000 Sand Hill Road, Bidg, 84-245. Menlo Park, CA $4025 (415) 854-2800




ves G. Ledbetter, Ph.D./Commusioner

RADIOLOGICAL HEALTH SECTION

G.M.H.L, Rooin 425 Sc.1h /1256 Briseciilt Rd., N.E./Atlanta, Georgis 303062694

December 26, 1984

Allan Chin, President
Radiation Sterilizers, Inc.
300 Sand Hill Road

building #4-24%

Menlo Park, California 94025

- Dear Mr. Chin:

This letter is a result of our visit to your Decatur, Georgia facility on
December 12, 1984 at which time You requasted that we provide you with specific
detailed information of the actions we wanted You to take prior to our granting
RSI an operating license. In order to expedite the flow of information

necessary to grant an operating license and consistent with our letter to

you dated November 14, 1984, this letter and the evaluation of your facility
applies only to the use of Cobalt 60 at the Decatur facility. The length

of this letter and previous letters is due to the lack of specific detailed
information provided with the application which would have allowed the evaluation
of the safety of the design.

The following additional safety equipment will be required for amending
the license of the Lecatur, Georgia facility:

1. In application for Radjoactive Material License dated March 19, 1984,

“ attachment, reference U.S.N.R.C. Regulatory guide no. 9, item no. 13g you
stated "The safety system for the facility has been designed to be in compliance
with the requirements of 10 CFR section 20.203 (c) (6) and (7)." .0 CFR
section 20.203 (c) (6) (i) requires that each entrance or access point be
equiped with entry control devices which will function autcmatically to
prevent any individual from entering the area when radiation levels exist

in excess of 500 rems in one hour at one meter from the soucces. RSI's
Decatur, Georgia facility has only a single device (pneumati-:ally controlled
door) at each access point. 10 CFR section 20.203 (c) (6) (ii) requires

that additional comtrol devices be installed such that upon the failure

of the entry control deviceg to function as required in 20.203 (c) (B) (i)
radiation levels within the cell, from the sealed sources, shall be reduced .
below that at which it would be possible for and individual to receive a
dose in excess of 100 millirems in one hour. Since it takes approximately
one minute and twenty seconds for the sources to be returned@ to the fully
shielded position when the pressure mats or the electric eyes are trippeag,
.these devices do not meet the requirements of 20.203 (c) (6) (ii). Describe
in detail how RSI plans to meet the requirements of 10 CFR 20.203 {(c) (6)
(L} and (ii).

AN EQUAL OPPORTUNITY EMPLOYER
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2. lastall eluvctrically operated locks on bLoth air operated irradiator

cell entry doors. These locks shall operate by gravity to lock the doors
when the doors are in the closed position. Electric power shall oaly be
necessary to unlatch the lock when entry is pPermitted. Lock installation
shall be accomplished so that no access to the lock control or latch will
permit defeating the lock. When the lock is eénergized to permit the door

to open, it shall disrupt the hardwired Safety circuit causing system shutdown
and prohibit raising of all source racks. The design objective of this
reyguirement is that the doors will not permit personnel entry until the source NSEE
racks are in the full shielded position, the radiation level is below 100 o
mr/hr as required in Rule 290-5-23-.03 and the pool water level is within

the normal limits.

3. Install a full physical barrier to Prevent any personnel entry to the
restricted area from above product and personnel entry and exit doors and
from the maze roof area. These barriers shall be terminated at the building
walls. '

4. Install a radiation monitor in the Gamma cell which will operate continuously
with the sources in both the shielded and exposed position. The instrument

‘installed must have a fail safe function which alarms if the electronics

fail. The radiation monitor must also have an adjustable alarm set point
to alarm at 100 mr/hr as required by Rule 290-5-23-.03. 1In the event of
either a high or fail alarm, the output signal shall be used to Prevent
energizing the electric door locks. The failure mode shall be displayed
both at the control console and the personnel entry door message display
panel.

5. Install redundant audible and visual alarm indicators (lights, horns,
sirens, bells). The design objective of this requirement is that it operate
only when the primary alarm system has failed. When this redundant system

1s activated it shall provide indication to the operator that the primary
alarm indicators have failed. The existing system shall be altered to provide
a continous visual alarm when the source racks are in the exposed position

The primary alarm indicator shall be located in the mazé as shown on

Drawing Number 503-01, dated June 6, 1984 designated as Original Number

S 601. .

6. Install additional ied warning light (s) which are strategically located
to be visible from all locations in the gamma cell. -

7. Install automatic door closure on Personnel emergency egress door.
8. The entire length of the Gamma cell pull cable source starter override

switches shall be back highlighted with a highly visible fluorescent marking.
The riarking shall contain instructions describing the cables purpose.

9. Install a full physical barrier on gamma cell roof to control access
to source drive equipment, gamma cell ventilation equipment, electrical
control safety equipment, air compressors, and other safety related components.




10. Any malfunction which sets off un atarm y:aacoting an unsaf. radiation
safety situation that requires the General Manayer of RSO to be nctafied,

the alarm shall be received at an off site facility such as ADT or Electro
Protective sO that the alarm event 1s recorded off site and that the contract
agency notifies the G.M., RSO, or Erergency rusponse personnel.

11. Provide a detailed procedure for the performance of the biological
shield survey, including your method of documenting the survey. We require
the entire exterior surface area of the bioloyical shield be surveyed without
any abstructions 1n the gamrz cell or maze. The maze walls and roof shall
also be surveyed to detcrmine if increased radiation levels are present

when the cell is filled with product carriers. The exterior surface shall

be physically marked corresponding to the survey documentation until the
Departuwent has accepted the survey results

12. Permanently install the pressure mat switches. The pressure mat switches
shall be covered with a heavy duty rubber mat over the entire area of the
pressure mat switchos.

13. 1Install a sealed standpipe over the sanitary sewage drain in the water
treatment sump pit. The top of the standpipe shall terminate at a level
whach is 10 inches above the level of the gamma cell floor.

14. Install a conductivity meter in the water treatment system and maintain
conductance at 10 microseimens per centimeter.

15. Provide detailed procedures for the collection and analysis of the
source storage pool water for the detection of radicactivity indicating

that a source(s) may be leaking. Specify the action level that will require
the collection of additional samples to verify the analysis, the minimum
detectable level of the analytical equipment and procedures, the minimum
samples size, and time frame from sample coliection to rzceipt of the resuits
of the analysis.

16. Provide copies nf as-built drawing of the hardwired safety systems,
software ladder diagram and address index for the ladder diagram. 1If this

- contains proprietary information all information furnished shall be stamped

proprietary and the Department guarantees its confidentiality.

17. Provide copies ©o°. as-built architectural, electrical and mechanical

drawings for all systems having radiation safety implications. Drawings

to include but not limited to:

source modules

source racks

rack lifting attachment

cages around source racks

water treatment system

gamma cell

rack hoist systemn

1f this coatains ; roprietary information, all information furnished shall
be stamped proprietary and the Department guarantees its confidentiality.

- — - — T ey ——



18. The exasting in cell radiation monitor shall be relocated v the vavae,
Licatment aiva, strategically locdted to monitor the filter, ¢ mreral: e
and drain to the sanitary sewer system.

19. 1Install an interlock on the gamma celil roof plug to enunciate w
it is removed and to prevent raising of the sources from the sourc> . ..
shielding pool.

20. 1Install protective shields over all exposed fluorescent light faxteres
in the gamma cell.

21. Proviade a detailed description and analysis of the following situations:
A. Malfunction of the video display, not involving loss of powar,
and its effect on safety systems operations. Will this malfurction
shut the system down? 1ie: sources to be returned to shielded
position 1n the pool. If not, describe how the irradiator can
continue to operate without comprom:sing safety.

B. A voltage transient affecting computer memory thus compromising
the safety system.

C. Malfunction of the computer, not involving power loss, and its
effects on safety system operation. Will this malfunction shut
the system down? ie: sources to be returned to shielded postion
in the pool. If not, describe how the irradiator can continue
to operate withcut compromising safety.

22. Describe the system of management control over the use of the auxillary
programmer at the Decatur facility which permits the safety software to
be changed. Specify who, how, and when it will be used.

23. When the computer program has to be reentered, provide your rrocedures
for verifying that the safety system software and safety system operation
1S as Ipproved. ’

24. Provide a failure mode analysis of all components of the safety chain
including the computers. Any failure of any component of the safety chain
shall result in a fail-safe condition.

25. Provide your procedure for testing the sensitivity of the pressure
mat switches and the freguency for testing the operability of these pressure
mats.

/
(\/26. Provide a detailed description of your method for restricting access
to only those persons authorized to critical safety system controls such
as radiation monitors, address modules, relays, power supplies, water level
monitors, air pressure monitors and controls.

27. Provide a detailed evaluation of the significance of any system whose
failure could present a radiation safety problem. These evaluations shall
include but not be limited to the following:

A. Failure by any means of the source rack or source modules;




B. Faxlure of the source rack lifting and/or guide cables;

C. Product carrier falling into.the source storage pool;

D. Source shipping cask falling into the pool;

E. Source shipping cask damaging source, source module or source rack;

F. 1In cell radiation monitor or maze radiation monitor saturated;

G. Ventilation system failure;

H. Grate or grates covering the sourcce storaye pool falling into the puol
and damaying rudiation source(s), source module(s), source rack(s)
or the wall(s) and/or bottom of the pool;

I. Radiatiaon source coming out of the souirce module and/or a source

. module coming out of the source rack;

J. Failure of the water treatment system; and

K. Handling and disposal of dem;neralzzet resins ccentaminated with
Colbalt 60. .

28. - Provide your procedures for informing employees ({shift supervisor,

or General Manager) that someone, either a RSI employee or a contract employee,
. 18 working on the roof of the cell and when that individual has left the

roof of the cell to assure that the area has been properly secured.

29. Provide documentation of Radiation Sterilizers' arrangements with a
local hospital for the treatment of individuals who have potentially received
high levels of radiation exposure.

30. Provide your administrative key control procedures for all keys requiring
administrative control. This shall include all keys used to gain entrance

or access to all restricted or controlled areas, electrical panels, and
equipment whose unauthorized access could compromise radiation safety.

31. Provide an analysis of the safety implications if in the event the
one inch line from the pool to the water treatment sump pit becomes clogged.

32. Provide a description of all alarms, the meaning or significance of
each alarm and the party responsible for responding to each alarm. Such
information shall be contained in ihe operators manual and each employee
involved in the product handling process shall be trained to understand

the messages conveyed, and to take appropriate predesignated action.

33.Provide a written description of the arrangement for regeneration of
‘demineralizer resins. If the resins are being regenerated commercially,
provade your method for statistically sampling the resins and for conducting
the analysis for radioactivity. What is the sensitivity of your radioanalysis
procedure? The analysis for radicactivity shall be conducted prior to release
of the resins to a comuercial regenerator for unrestricted redistribution.
Concentration of Cobalt 60 shall not exceed 4 x 10 ~° microcuries per cubic
centimeter of resin.



(Uk’34. Provide your procedures for documenting certification of training for

! all employees for whom training is required. Such documentation shall be
signed by the training officer conducting the training whether at the Decatur
facility or other lecation. i

35. Provide your policy and procedures for delegati.n of responsibility
to any person(s) having responsibility for the management or the use of
radiation safcty procedures or equipment. Delegation shall be in writing
and only to persons equally qualified. :

36. Provide a detailed description of the frequency, extent, and documentation
of informal surveys. These informa) surveys should include surveys of:
A. Water treatment area;
B. Product carriers for contamination;
C. Areas inside the cell where contamination could possibly acccumulate
(specify these areus); and
D. 1Irradiated product for contamination

37. Provide a detailed description of the written documentation of the
corporate RSO's audits of the Decatur Georgia facility. The description

shall include the frequency of corporate audits, what the auditor will review,
what the auditor finds, and the auditor's recommendations and conclusions.

Should you have any questions or wish to discuss this letter in whole or
in part, please do not hesitate to contact us.

Sincerely,

o £

Thomas E. Hill

Environmental Radiation Specialist, Sr.
Radioactive Materials

Radiological Health Section

TEH/the




csauary 10, 1685

Mr. Thomas E. Mill
Radioclogical Eealth Section
G.M.H.1., Reom 425 South
1256 Briarcliff RA. N.E.
Atlanta, GR 30306-2654

Deazx Mr. Hill:

This letter references your letter dated Decoember 26, 1984
concerning our epplication for licensing our Decatur Facility.

Specifically sddressed are items 1, 2, 3, 4, S, 6, 7, 11, 12, 4,
21, 23, 26, 29, 36, 31, 32 and 34 for which you required responses
prior to amending our application to permit loading of the sources
into ouzr source racks and performing radiation surveys and
dosidetry studies. Responses to the remaining 37 items will be
forthcoming prior to final license issuvance.

1. RSI will define the azea beyond the floor to ceiling wall ;o be
8 restricted azaa for the purpose of this license. As suvch ve
believe that we will comply to section 20.203 (c), (6). (i), (a).

2. The elactrically operated lock defined in this item will not
permit operation of the RSI system since it will shut the systenm
down every tine we attempt to run producst into the cell. as our
édiscussion of this item revealed, there was an obvious
misundezscsanding of how our system operates. Rince this lock was
teduniant, no astion is pianned. '

3. Re-Jdefinition of the rest.icted area shoull satisfy this
requiremert in conjunction with the installation of the safety
raiiing along the roof of the cell. .

4. The cell monitor which is set to alarm at 188 MR/hr or less is
specilically installed to warn personnel in the cell of »
poteatial radiation problem. This mcnitor is wired to be activated
after all four source racks have trippe2 their down limit switch.
Therefore any subseguent attempt to raise the sources will be

detected and alarm the safety systen.

A continuous monitoring of the field would result in » alazxm and
system shutdown every tine the sources are attemped to be raised.
This would prevent operation of the systea.

Radiclion Sterilizers Incorpareied, 2330 Sellon Court, Decttur, Georpla 30025/ Telezhone: (408)881-4077

I~
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raae 2
mnoobes Hill
Fadiclogical Health Section

~he current des@gn meets the regulations and is consistent with
industry practice for this type of system. Lo chanze is deened to
be reguired. -

S. The visual gnd audible alarins are indicators only of system
operation. Failure of any of these devices will not affect system
operation.

RSI po::?nnel training requires all employees to take cognizance
of all viroal and avdidle indicators and to repair or replace them
¢s reguired.

Incorporation of redundant, logical systems are not considered to
be necessary #nd would be difficult and expensive to install. They
woulé also create additional potentisl maintenance problems.

e bs_.ieve that our current personnel training will assure
constant working of all visual and audible indicators.

6. RSI will install an additional warning light(s) to assure that
one of them will be visible from all location in the cell.

7. RSI did not install an sutomatic doorx closer on the personnel
emergency door because of safety rezsons. Our concern was thet
such a device could injure a second person £rom exiting by closing
on him. The door is wired such that whenever it is open, it is a
safety system violation and will shut the system down. We believe
that the system is safer without such a device.

11. ¥e intend to survey the total shield area per the ANSI 243:18
document. Locations and specilic radiation levels cxceeding 8.25
MR/hr will be Goctmanted znd bphysically merked. The surveyYs can
only be conductad after the amendment requested in this letter is

granted.

wWe 4o not understand how radiation levels are expected to increase
whea sdditional sbic;ding (in the form of product and carriers) is

added.

13. The installation of such a stand pipe would cause sesvere
damace to all of the electrical egripment in the sump because they
could become s:bmerged. We would propose s trap on the pool drain
1ine whose open end terminates 18" above tha gamaa cell floorx.
additionally a water detector will be installed in the trap to
provide early vazaing of an overflow condition and still contain

the water from discharging to the sewer prior to evaluation forx
contamination.




Page 3
~hemas Hill

fadiologicel Hialth Scolicn
we beieve this will serve the r.m@ pursizo 25 the cteaud pife,
v 14. This meter has been installed and helps centrol walex

conductivity below 18 microsiemens per om.

2. a.) A video Sisplay failure hes no effect on the scfety
system. When the screen goes blank, the operator will shut the
system down and replace or repair the unit. The system is then
re-started in the normal manner.

b.) All of the safety system controls are in industrial units
which are designed to preclude transient problems. As an
z3ditional precaution an uninterruptable power supply ccnditions
all line voltage.

c.) A computer malfunction will not affect the safety system. It
is merely an operator interface. If it fails, the operatorx will
shut the system down and replace or repair the unit. The system
can then be started in the normal manner.

23. Program re-entry is always by disc. After a disc is reazd into
CCU memory, a compare program verifies all data. No errors a:ze
accepted. When transfer is complete, a system test of all sensing
devices verfies accuracy of the program.

26. A summary of this procedure is included.
29. A summary of this procedure is included.
36. A summazry of this procedure is included.

31. The one irch stainless steel pool level control line is not
susceptidble %o clogging from corzosion. The water is filtered and
2eionized. 1t is also located 12" below the normal pool water
level. It is therefore highly unlikely that it will plug.

However, if it is assumed to happen, the level control will
indicate a full pool. Normal evaporation will cause the level to
slowly drop. RSI employees normally enter the cell several times a
week and would notice the drop.

1f they don't, the level will cortinus tn drap until the lgvel of
water above the sources in the down position will alarm the 100
MR.hr monitor. At this time the low water level will be detected
and protective action taken. .
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32. & summary of this procedure is included.

34. Attached are copies of the documention that will be used at
the RSI Decatur facility. hll training 2pprovals will be signed
off by the general manager.

Sincg;ely,

. -’
i,
//.,:—7./_/.,-

£

./5’ A o 4

o
.

-

Al Chin
President

aC/che

Enclosures




£15 a.) A one (1) gsllon sample of pool water will be tzkon cne
(1) foot below the surface of the water.

b.) The action level that will re%}ire the collection of
additional samples will be > 2.25 x 10 uci/cc.

c.) The minimum detectable level at Georgia Tech is 72.25 x 10~°
vei/ece for a 20600 cc samgis, The minimum detectable level at
Helgeson Huclear is 6 x 1@ veci/ce for a 500cc sanmple.

d.) The turnaround time from sample collection to receiving test
results for Georgia Tech would be ~1 day and "1 week for Helgeson
uclear.
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EANAGEXINT CONTROL OF PFO """ 0 TR
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The programmer will be undsr the c:atrol of the General ilenacer
2nd can be vsed only by him or his Jelignze when Girectzd by Lhe
Corporate Director of Enginesring or his designce. The programmer
will be used for troublechooting problenms within the irradiator.




£2B

1f work is necessary on the roof of the cell it will first have to
be authorized by either the production manzger or general manzger.

~he shift supervisor and production manager are the only employees
suthorized to work on any eguipment on the roof of the cell.

1f contract employees are neceded to do any work on the roof of the
cell they will first have to check in with the shift supervisor or
production manager who will escort them to the work area. When
vwork is completed all contract employees will have to ckeck out
with either the shift supervisor or production manager. The shift
stpervisor will also verify by making all pevsonnel have left the
zrea.




$+33 a.) When resins in RSI's deionizers need regenerating
Continental VWater Zysicms will either bring ouvt new deionization
tanks or just replace resins.

b.) RSI will dispose of any used resins after first checking to
make sure they are not contaminated with raciation.

c.) Testing of the resins will either be done by Georgia Tech or
some other approved radiation testing facility.

d.) Resins to be tested will be poured into a bucket, stirred and
- 10C0 gm cample tzken.

e.) Sensitivity of the radicanalysis procedure at Georgia Tech
will be determined during the first replacement of our
deionization resins. In conversation with B. Boyd at Georgia Tech,
he will need “1C¢0 gms of resins and will put them under a gamma
analayzer and report radiation levels in uci/om of resin. .

£.) See attached letter from Continential Water Systems.
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&s mentioned in item #26 the RSO will delegate or authorize, %
on training and experience persons, the responsibility to mana
end use radiation safety procedures and ecuipment,

The persons authorized by the RSO will be the broduction manager,
shift supervisor and any material hangdler who has completed all

requirements for being a shift supervisor.




zurveys for radiation will D2 lina on the fo1lzirin

-~
a

ent area - film bLadge - noalhly plus monitoring

1., Water easw
on detector mcnthiy.

*
with ragiat
2. Air system - checked monthly with radiation cetector - only
exhaust air.

3. Cell is monitored upon each cell entrance by shift
supervisor. ‘
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Corporate Nalizticn Safaty Inspections Li11 Yo L. uducted by the
Corporste RSO or his dasiznoe on en uarch.luled Lisis.

The following jerems will be revicwed during the inspection:

a. maintenance recoids

b. safety recorcs

c. training records

4. equipment calibration records

e. any external radiation surveys since la2st inspection

£f. cgeneral inspection of building and sterilizstion process
g. downtime logbook

h. cell visitor logbok

i. personnel expsure zeports

j. laak test records.

any discrepencies found during the inspecticn will be reviewed
with the general manager and & tinme schedule for correction of
_ discripenses will be set up.

The general manager will inform the Cdtpo:ato RSO in.wziting when
all discrepenses have been completed. .
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Jarusry 10, 1985

TO: Luilicr Prett
FROM: Bill Reynolés
RE: RSI

This memo is to inform you about the procedure for handling
RSI, a new account established in Decenber 1984.

RST is loczted 2t 2300 .NMellon Court, Decatur, Georgia 30035.
e Lave sold exchange deionization equipment to this Company.
This consists of 4 Catalog No. 2051 Deionization Tanks, 1
Catalog No. 3258 20" Filter Bousing, Installation Parts and
Manifold. We will NOT previde normal service for this equip-
mant. The nature of their dbusinsss is such that ve do not
want to intercrate the resins ia those tanks back into our
plant. At the tine these tenks are sxhausted, we will discuss
- their dispcsal of old resins and the purchase of new resins.

Plezse 2lert ne when RSI calls regarding any type service.

Thank you very much.

8411 Reynolds
2R: i D

cc: W/—L———-— Tonny LISHER "V/: %y

CC: Katherine McGee, cws
cC: Stewart Ford, CWS
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ey, Thomzs E. Hill
rediological Health
278 Peachtree Stireet
rRoom 6C0
2tlante, GA 30309

Dear MMr. Hill:

This letter provides additional responses to the specific items
listed in your December 26, 1984 letter which were not covered in
my Ja2avary 10, 1285 letter. The specific items covered in my
Januzzy i0, 1985 letter are so Indicated. '

1. Reference Janvary 1@, 15985 1e£te:.

Reference Janvary 186, 1885.letter.
3. Reference Jcnuary 18, 1985 letter.
4. Reference January 18, 1985 letter.
5. Refergace Januvary 18, 1585 letter.
6. Reference Jznuary 18, 1385 letter.
7. Reference January 186, 1985 letter.

8. ARSI administrative procedures and personnel training instruct
all RSI personnel in the purpose, use and location of the
energency ceble in the cell. Because RSI considers this to bde a
critical device, it has installed a second redundant cable on its
cwn initiative. .

All non-RSI personnel are always acconmpanied by a trained RSI
enployee whensver they are in the cell. The RSI employes is always
the iast person to leave the cell. After the last non-RSI person
has left the radiation cell, the trained RSI employee is required
to valk completeiy around the cell to assure that no one is hiding
or unconscious in the cell area. During this traverse of the cell,
he nust actuate each segment of the emergency cable which
automatically 2ssures its working status and allows the system to
be subsequently armed. This requirement to actuate each segment of
‘Ne emesrgency cable assures that the trained RSI employee hazs in
ct traversed and inspected the cell. .

sciction Ster'izars Incorporzied, 2350 Lisllon Court, Decalur, Georgia 30025/Teiczhone: (204)381-4077




~— employees to verify that an unsafe radiation conditicn, in fact

A further recuirement of the traine
zudibly announce that the cell shou
are 2bout to be raised.

- G
o O
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25 an alternate action to assure that non-RSI personnel entering
the cell are aware of the location and {unction of the emergency
cable, RSI will post a notice to this effect in the area of the
sliding access door which all non-RSI personnel will be asked to
read prior to entering.

9. RSI has defined that the area beyond the floor to ceiling
conveyor room Soor will be a controlled restricted area. This wall
is a full ghysical bzarrier.

additionally RSI will install protective covers on critical
~detection devices which might be subject to damage or disruption.

10. Administrative procedures znd perscnnel training instruct RSI

exists whenever there is a trip of the sa2fety system. This is
performed by the trained RSI employee using an operating survey
meter. If an unsafe radiation situation is verified, the employee
has been trained to secure all areas beyond the conveyor room, and
to notify tre RSO 2nd/or the general manager. They are trained to
not attempt to identify the cause and to remain on site to prevent
any other entry beyond the conveyor room until the RSO and/or
general manager arrives on site. This is sbsolutely the fastest
and most reliable acticn that can be tzken.

There may be nany reasons that the safety system will trip, i.e.
power_ fajilure,..componant failure, or accidental trip of the
_svstem. In the absence of an unsafe zadiation safety situvation,
thg,3::fﬁédﬁa&lf?ﬁpldYeegdg;QZfu11y capable of correcting the

problem and re-starting thel.system.’ . Jnnecessary calls to the RSQ
2re 2voided.”

RSI operates on a 24 hour schedule and an RSI employee will always
be on site during operation to take proper corrective action.
During non-operating perioés, the sources are stored at the hottom
of the pool and the facility and building secured. The single
operating key is kept under lock.

We do not believe that a third party notification system is an
improvement over the existing procedure.

\Hzll; Reference Jaznuary 16, 1935 letter.
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12. RSI frecuently has the nced to rove weavy iiens Lhovasi Lhe
maze., Permanent installation of the Dressure —ats woanid cauce
unnecessary damage. Our current design inmorporiiss 3 rugs=-like
covering over the eight (8) pressure mats to kee? thzm in pYurce.
This design permits temporary removal when heavy traffic
conditions occur. The trained RSI employees are responsible for
tne replacement of the mats prior to re-starting the system.

13. Réfa:ence Januvary 18, 1985 letter.
14. Reference January 10, 1885 letter.
15. A summary of the pool water testing procedure is included.

16. RSI's Gesigns are company proprietary a2nd the result of many
years of design and development effort. We estimate their value to
Le several million dollars if they got into the wrong hanés. The
"esigns integrate both the mechanical and safety systems, and
1erefore are not independeant entities. Changes are continually
“peing made to the mechanical system which do not affect the safety
system. We are very concerned over allowing this information out
of RSI. It also constitues a substantial potential liability to
Georgia. Alternately, we will suEply the state a ccpy of the flow
or logic disgran for the safety system which will danonstrate how
we meet the regulations. ¥We will deviate from this only after

prior discussion with the state.

17. The requested drawings will be provided and it is emphasized
they entzil a substantial lizbility to the state to maintain their
secrecy and confidentialility. Additional information will be
provided upon specific request.

18. This item is related to item 4. Since we feal that the cell
monitor is proper for its ipplication, &nd cdces nzet the recdcral
regulations acccréing to industry wide practice, there is no

rezson to move it. :
19. This intarlock has been installed.

28. Ve do not understand how this bears on radjation safety. The
\ lights have been carefully located to provide maximum light and
\€ minimunm probability of damage. It is inconceivable to envision
¥\ that they can be damaged by either the conveyor system or the
S source handling tools. : -

ny lidht cover will reduce the amount of light emitted which
._+ould increase the probability of an accident in the cell.
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Plastic or glzss covers will darken and,’sr :hrittle wum:
influence of racdiation.

Gr o the

For safety reasons we prefer not Lo shield these iight fizxtuces.
21. Reference January 16, 1985 letter,

22. A surmary of this procedure is included.

23. Reference January 1@, 1985 letter.

24. All components used in the safety chain are designed by the
menufacturers to be fail safe. The only item not meeting this
criteria are the pressure mats. 3y their mode of operation they
cannot be Jdesigned to be fail safe. RSI has accounted for this
through design redundancy. Eight (3) individual 2' x 3°' mats are
used in a two wide four long array. At least four of these must
fail before the system is potentially inoperative.

3 25. A summary of this ptoceéure is attached,
e ) )
26. Reference January 16, 1585 letter.

27. a.) The only possible nmeans of failure of the source rack or
modules is through corrosion. Since all cemponents in the pool arngd
source rack system asre 300 series stainless steel, and the water
is maintained at non-corrosive levels, a corrosive failure cannot

be envisioned.

b.) A source rack 1lifting cable failure will permit the source
rack to fall to a s2fe position at the bottom of the pool. The
cuide czbles will aid in controlling and slowing its Cecent.

The scurces will be remcvedy a new cable zttrch:=d, z2nd the rack
r2ised for inspection and repair as reguired.

A single guide cable fajlure would not cause the rack to be
misaligned since the other guide cable in coniunction with the
lifting cable will maintain the rack aligned. During routine cell
entries, RSI employees are trained to check the guide cables for
failures and to repair or replace them as required.

Simultaneous failure of both guide cables would not/prevent) a
serious problem since the rack will alvays be contained within the
Protective cage and guided into the water. :

) The safety margins on the supporting track and trollies are

S




32. Refercnce Januvary -0, 1985 letter.
33. A surmmary of this procedure is included.
34. Reference Jaﬁua:y 16, 1985 letter.

35. A summary of this procedure is included.
36. A summary of this procedure is included.
37. A summary of this procedure is included.

The final form of all RSI procaodur hand zt the

Decatur facility for reviesw &nd re

I certainly hope that this review will be the last prior to the
jssuance of our license. Your rapid response to this letter will

be greatly appreciated.

Si“cei:}Y'
7 gl
\ﬁ(?ZQ

Al Chin
President
AC/cc

Enclosures

A e er——————p—
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4r. Jon Reuscher

Sandia National Laboratory
Division 6450

Albuquerque, N4 87185

Dear Mr. Reuscher: .
EXAMINATION OF WESF CESIUM-137 CAPSULES USED IN SIDSS

We have completed an ostical metallographic examination of corrosion specimens

taken from the two subject capsules. Since there is interest in these data for
the licensing and operation of irradiators using cesium capsules, it is appro-

priate to briefly describe the results pending publication of the report to be

issued jointly by ShL and PNL in 2 few months.

e capsules (C-73 and C-74) were encapsulated at the Waste Encapsulation and
Sworage Facility (WESF) at Hanford in September, 1975. In July 1973, tney were
transferred to Albuquerque and used in the Sandia Irradiator for Dried Sewage
Solids (SIDSS) from then until April 1984, when they were sent to Hanford for
examination. Thus, the capsules were maintained at relatively low temperature
(80 to 100°C capsules/salt interface) for 34 months and at irradiator tempera-
ture (150 to 200°C interface) for 69 months.

Upon opening of the capsules, the radioactive szt was dissolved from the cap-
sules and four samples cut from each inner capsule wall for corrosion examina-
tion. Mechanical thickness measurements were first made on each sample prior
to polishing and metallographic examination. The thicknesses measured on the
sanple clustered around the nominal specified thickness wall, and in every
case, was well within the specified tolerance. Microscopic examination showed
a maximum corrosion pitting of less than 0.001 in. on any of the samples. This
corros fon is comparable to that measured from the “zero time™ capsules studied
by Bryan n conjunction with the 450°C tests. The “zero time" capsules were
examined after filling in the normal process, but were then examined to deter-
mine the extent of corrosion which occurred. This corrosion of less than
0.001 in. was due to interaction with the molten salt initially at 700 to
730°C, and then cooling for one hour.

From these studies, we conclude that the corrosion rate is so small at the
tenperature experienced in S1DSS that corrosion cannot be observed even after
ne2rly six years at temperature. This observation seems to be consistant with
corrosion studies at 450°C on actual WESF capsules and 2t 800°C on capsules
containing a simulated nonracioactive salt. Since earlier corrosion experi-
m~~ts on 316L stainless steel with pure cesium chloride shosed very low rates
amperatures as high as 600°C, we conclude that the high temperature




Mr. Jon Reuscher ¥ .
- January 23, 1935 - g:xBaIIEHG
Page 2 : .

corrosion (800°C and 450°C) is due to impurities rather than CsC1 itself.
The temperature coefficient of this reactfon is apparently so large

(E* 40 kcal/mole) that no reaction can be observed at SIDSS capsule
tenperatures. These data suggest that capsule-salt interface temperatures
up to 300 or 350°C should be acceptable for continuous capsule operation.

We have also evaluated the salt composition in the capsules and will be
completing examination of the welds shortly. We have also discussed the
results with Dan Sasmor of your staff in preparation of final reporting.
Thank you for your continuing interest fn this study.

Ver:y truly yours. <

;«.%:zr; 'r-—f-"f7"7

Garth L. Tingey

wics Technology and Nuclear
~—~yproducts Section

GLT/tf

cc: J. Ayer - NRC
M. Dayani - DOE-RL
J. Jicha - DOE-HQ
W. McMullen - DOE-AL
H. Ransom - DOE-RL
0. Sasmor - 3NL '
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ORANDUM FOR: Donald A. Nussbaumer, Assistant Director . .z
for State Agreements Program
0ffice of State Programs .-

M: Richard E. Cunningham, Director :
Division of Fuel Cycle and Material Safety
office of Nuclear Material Safety and Safequards

JECT: STATUS OF WESF CAPSULES

. purpose of this memorandum is to dncument Office of Nuclear Material
‘ety and Safeguards (MMSS) ctaff evaluation and conclusions regarding
:eptability of WESF capsules for 14censing as you requested in your

worandum of December 13, 1984,

-ar several meetings with Drpartment of Energy (DOE) staff, the MRC

-eed that a determination of the 1icensability of byproduct use should

w upon the evaluation of results of demonstration. Furthemure, we

f¢ ' to review license applications for demonstration projects sponsored
L. These positions are documented” in a letter to John J. Jicha, dr.,
the DOE from R. E. Cunningham, dated April 3, 1984.° Co

rae commercial {rradiators, such as those used for medical product

erilization, fall into two general categories deTined by design and

eration. These are (1) wet Yoad, dry storage, dry {rradiation am

) wet load, wet storage, dry irradiation. In the first case. the irradiatior
carried out in air; when the {rradiation duty cycle is over the source

rays are stored in air. Loading and unioading of source capsules inrto or

om arrzys 1s carried out in a gamma shielded, water nonl.

e acceptability of MESF capsules used in the wet Yoad, dry storage, ¢ry
.radiation morte has been successfully demonstrated in the Sandia Irradiator
'+ Dried Sewage Solids (SIDSS). The SIDSS has heen in operztion since hprid
179, Qur staff has visited and ohserved the facility. A final safety
walysis report, SAND 70-2240, that describes the SINSS and assesses the
jzards associated with its operation has been reviewed hy 'SS staff,

'SF capsule examination {ncluding contairer mechanical properties, salt
mpnsition, and corrosion effects have heen conducted on capsules at SI2SS
art-up and after five years of operation. The capsules after five years

f operation show no effects significartly di fferent Trom the start-up
ipsule comiticn, Furthermere, 1t §s the DOE plan to pericaically exarire,
ar severz) years, capsules from the SINSS to confir their irtesrily in

nat irradiator meplication, Pased on our nhservations ard evaluatinns of
ne above., we conclude that ths YESF capsules are cuitahle far use in
acitities 1icensed tn~ operate {p the wet lnad, dry storace, fey irradiaticn made.

- '353424?%%3 850408 ,
- \“”gg-?qt“_o1 ] E e I

vecemnernecssasacassdiiiiiieaiirenancacve]osaconinnaanenion s
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éanald A. Nussbaumer -2 -

The acceptability of VESF capsules for use in the wet load, wet storage,

try irradiation mode has rot yet been demonstrated to our satisfaction., A
comrercial {rradiator has expressed an interest in perfomming as a demonstration
faciiity. DNOE and HRC are in the process of defining such conditions 2s &
capsule testing program, irradiator operating 1imits, and action plans
prelinminary to the DOZ formulation of a Yease agreement, He will keep you
{nformed of significant decisions as they are reached.

Richard £. Cunningham, Director
Division of Fuel Cycle and

Material Safety ' .
Office of Nuclear Material Safety

and Safeguards

Original Signed by .
Richard E Cunningham

Distribution: FC-167

~ - FC Central File RECunningham
NMSS R/F RWouvdruff, Region II
m;TRIF uﬂgﬁiam. Region 111
er er
JHi ckey LCRouse
BClausser FBrown

DRChapel1l

--------------------------------------------------
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orei Ve meny of Hupes Resotsce’ A Y S

" BADIGATTIVE MATERIALS LICENSE :
SUIPLERENTARY SHEET ‘ LICLNSE NtmubR 6w . -1

IrnuMENT 0. .02

————

sn Sterilizers, Inc.
i Hill Road, #2-190
ark, California 94025

rdance with le:ter dated January 17, 1985 and signed by Mr. Tom Fisher for
President, Ralicactive Material License GA. 868-1 is amended as follows:

hin,
Isveriat LElement and Mast Numberl | 7. Chemicat and/or Physicsl Form 8. Maximum quentity licenses mey B ;nc“ at
sny one time

1t 60 A. Scaled Sources (AECL A. 500,000 curies (no
Model C~188, Types 1, ’ single source to exccod
2, 3, or 4.) 12,600 curies.

e’

Joo

e in RSI's Cateyory IV Gamna Irradiator located at 2300 Médlon Court, Decatur,
a; for irradiation of single u<e medical devices and other items. No flammable,

ive or exglosive substance are to be irradiated.

Ca ditlons

TTON 19. IS AMEKDED TO READ:

ixcept as specifically provided othervise by this license, the licensee shall possess
and use radicactive material described in Ttems 6, 7, and 8 of this lizense in
accurdance with statemnnts, rervesontations, and precedires contained inz

{See Page TWO)

FOR THE GEGRGIA DEPARTMENT OF HUMAN RESOUSCFS

x__uary 8, 1935 :%_ /7{,/




vt Dtz e ot Hienan Resousces TAGE o s
P ADIOACTTIVY A0 TRTALS LICENSE R .
SUI'PL LAt NTARY SHEET Ch rrase nosnen CRe T

AVEITLNT M. .02

CINDITIONS (Continued)

19.

A. Application dated March 9, 1984 and signed by Allan Chin, President;

B. Letter with attachmcnts dated August 21; 1984 and signed by Allan Chin,
President;

C. Letters dated October 4, 1984 and October 31, 12984 and signed by Allan Chin,
President; ’

D. Letters dated January 10, 1985 and January 17, 1985 and signed by Tonvrisher
for Allan Chin, President.

The reorgia Depa:itment of Human Resources® Rules and Regulations for Radioactive
aterials, Chapter 290-5-2) shell govern the licensee's wtatements in applications

. er letters, unless the statemenisg are more restrictive than the reyulations.

CNi .TIONS 27., 28., 29., 30., and 31. ARE ADDED:

7.

28.

29,

The following condition was dcrcribed and supmitted by you for approval in ynur
original application and subscyu:xntly amended hy letter dated October 31, 1963 ro
reflect the following:

The irradiator cellyand_nazc shall be visually checked by the operator and
controlled by any additional alministrative proccdures that are necessazry ‘o
assure that these areas are cleared of personnel prior to each use of the suur-e.

Grneral cperating proccduies contained in Section 6 of the application as
modified by letters dated Ccluler 31, 1984, January 11, 1u85 and January 17,
198S and Emergency Frocedurcs contained in Section 12 of the apniication
modified by letter dated October 31, 1984 shall be follcwed. A copy ot these
instructions shell be mais available to eachh individual using or having respons
sibility fcr use of lirensed material. Any changes in these {nstructions shall
be submitted to Department nf Human Resources, Radiological Heslth Section as
an amendiv:nt request to Rudinactive Material License GA. 068-1.

~he following condition wus Aeseribed and submitted by you for approval in jyour
letter dated January 17, 1v¢5 to reflect the following:

The programmcr shall be ustd unly by the General Manager or his destqnoo'unva
the dire<ticn of the Corporute Director of Enginecering or his -lzziivee for
srounleshocting problems within the irradiator. :

FOR THE GEORGIA DEPARTMENT OF MUMAN REZOURCES



CGourge Departm-n: of Human Resoutces : rrLt ol oF Lo races
RADIOACTIVL * " A TERIALS LICENSE
SUPPLLN. NIiARY SHEET LICENSE NUMBERGAL_EL5-1

AMENDMENT NO. .02

NDITIONS (Continued)

In accordance with the Rules and Regulations for Radioactive Maerial Chnptor

290-5-23-.02 (12):

- A. Any proposed change to the safety system software program shall be
submitted to the Georgia Department of Human Resources, Radiological
tealth Section as an amendment request to Radiocactive tatcerials License
GA. B68-1. ’

B. roposed modifications in procedures and/or the facility affecting
radistion safety shall be submitted to the Department of Human Resources,
Radiological Health Section as an amendment reguest to Radicactive Material
License GA. 868-1. A written 3nalysis may be required by the Department
of Human Resources, Radiological Health Section to determine the amcndment's
compliance vith appropriaste statutes, rules and regulations.

. The following condition was described by you and submitted for ar>roval in youvr
original application and subsequently amended thereafter by letter dated October 31,
"984 and by oral assurances.

\"‘1/'50 irradiator shall be cperated only in modes where the product entrance and

pxit doors remain closed or arc blocked by product carriers to prevent entry whan '
the radiocactive sources are not in their shielded storage position.

FOR THE RGIA DEPARTMENT OF HUMAN REZJDURCKS

-] 4
Al /.
Yedruary s, 1985 .v\-%h Sy < %
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Rodletion Starilzers, Inc.

ATTls Or. Allsn Chin, President
3500 Sand wlil Poad, 2ull¢ling 4-245
Menlo Park, CA 94025

Ceer ', Chin:

This refars 10 w2ur letter dated Aprif 3, 1964, requesting an snendment .
1o License No. 04=19644-01 avthorizing use of Department of Encrzy (CE)
«ESF ceslum=137 capsules In your irrediators. Me heve also reviewed the
~aacitions! Information provided In your letter deted tovemder, g, 1904,
As we have Jliscussed on the telephone on meny occesions, our pr i=ary
concern In:evalusting your spoiication Is meking 8 detorainaticn thet
the capsules sl pertorm setisfactorily wncer sctusl Inoustrisl “wet
storoge/cry use® conditions. For his purpose, DOE has sgreed to
continue » testing progran which wlit Include destructive exaninatlicn
ct nESF capsules.

As you stated In ycur November 38 tetrer, you expected DCE ro send v3 @
lettcr discussing thelr lease arrengenents and testing program, walch
would assist us in reviewing your spplicstion. Yo have not recelved &ny
letter from DCE. Hovever, we heve dlscussed the matter with them end
obtelned some Information. Our wnderstending of thalr lesss and testing
requirements Is still under reviev dy OUE mensgement, ’

in the meantire, we ere procedding with reviev of your epollcetion.
Piease provice edditional Infor=ation as ovtllned below:

t. COE Testing Progren

Please provide the following cammitments with respect %o copsvis
testings

8. RSI will not ancep®t eny cePsutes from TOE untll o lesse or othor

written sgreement has dbeen exscuted which provides for s cepsule
testing progrers.,

85042 850408
A
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b. RS witl provide up to one capsule per yeor from each denonstration
taclilty to DOE on request for destructive testing,

€. Any test resuits provided by DOE to RSI will be provldoc to HRC on
request, and

d. 1f DOE determines that the capsules exhiblt unecceptable deteriorastion
and recalils them, RS! will return the capsules to OCE on request.
(Evidence of corrosion of 251 of the thickness of the inner capsuie
mey resuit in s recsil),

2. Tempersture monitoring

ve have revieved your submittal dated November 8, 1984, and we st1i! delleve
that 1T |s Important to collect temperature data for use In evaluaticn of
test resuits. Please comit to Install @ system for continously ronitoring
and recording temperature and to provide the results to DOE end HRC. The
system should measure capsule temperature st the location estinsted

to resch maximum tenpersture. Describe how snd where the system wiil

be Installied ond operated. The best locstion for the temperature sensor
would appear t0 be In & source holder as close as possible to the surtace
of s source capsule near the center of the source reck.

~ 3., titinols taclility

Your application Indicates thet your Ohlo factliity will be the
demonstration faclliity. Thoretore, please contirm that you will not
sccept WESF capsules ot your lllinols facliity unless (1) DCE has
sgreed In writing to test capsules from that faciiity and you have
instal led a tempersture monitor, OR (2) DOE hes removed @ capsuie from
the Onlo facliity sfter one year end eonflmd ﬂm ﬂu capsule has
perforwmed as sxpected. .

4. Please clarify your exact melling sdcress. The dbullding numder on your
sost recent letter does not match our records.

S.. It Is our uadonnndlng *hat you ere withdrewing your request for teutron
Products scurces.

We wiil compiete review of your application upon recelpt of the sbove
{nfornation. Plesse reply In duplicate .nd reference control No, 18624,

DISTRIBUTION

. ler Sincerely,

‘JAyer ,

8Carrico . M!---:! Cle=e2ly

DNussbaumer Jeka ¥, 3, Zieusy

SBaggett '

_JGlenn, RI ’ John W, N. Hickey, Sectlion Leader
JPotter, Ri| industrial Sectlon

OMgllett, Rili Materisl Licensing Branch

AN JEuroﬁ, RIY
RMontgamery, RY
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FEDERAL EXPRESS
April &, 1983

Mr. John Hickey

U.s.¥N.R.C.

Willete Building

7913 Eastern Avenus

Silver Spring, MD 20910
(

Dear John:

As & condition of the WNRC smending our license
04-19644-01 to use cesium sources, Radiation Steriligers,
Incorporated (RSI) agrees te the following:

l. REI will not take possassion of any ceeium
capsules until 1t hae properly executed s leass
agresment with the Departwent of Energy (DOL).
This agreement w1l incorporate the testing
procedures agreed upon by the NRC and DOE for
evalusting the VEST capsules to be pericdically
rewoved from the designated B1SI demonstration
facility/facilitiae.

2. After NRC approvel, and prior to shipment ef any
cesium, RSl will designate teo the NRC in writing
which fectility er fecilities will be wmonitored ae
dewonstration plants. RS] will petition DOL to
conslider monitering twe or wore of its plante as
demonstration unites based upen KRC's current
pesition of requiring 12 months experience with
the demonstrstion facility. As you know, B3]
would 1ike to load at least twvo facilities within
8 3 = 6 month period. The outcome of these
diwcussions vill define the demonstretion facility
or facilities. In any event, sdditional uese eof
cesium (n & non~demonetration plant will not be
teplemented until after the first test capeule has
been evaluated frem the {irst demonstratien facil-
1y, or unlese appreval frem the NRC is ebtained.

3. In sny RSI demonstration plant, the temperature of
the capsules will be monitered by & thermocouple
attached to the protective cage around the source
rack. The location, fregquency of measurement, and
acceptable tempsrature veadings will be mutually
agreed upon by RS1 and the NRC.

————

NS tvead-01  POR

Radiation Sterilizers, Inc., 3000 Sand Hilt Road, Bidg. #4-248, Menio Perk, CA 84028 (418) 884-2800



Nr. John Nickey April &, 1985
U.8.M.R.C. '.‘. 2

Since both RSI plants in Illinois end Ohie are coversd
by the same NRC license, approval of the use of cesium 18
requested at this time for both subject to the conditions
set forth in the preceding paragraphs.

1 am spprecistive of your cooperstion and efforts teo
bring this project to s rapid and agrecable conclusions.

Sincerely,
Allan Chin
President




. ‘enlo Tar, California 24025

1} U.& NUCLEAR REGULATORY cdumwou eace 1 oF sages |
! ’ Moniet n. 34
MATERIALS LICENSF

Jsuant to the Atomic Energy Act of 1954, as amended, the Energy Reorganization Act of 1974 (Public Law 93 -418), and Tutle 10,
sde of Federal Reguistions, Chapter 1, Parts 30, 31, 32, 33, 34, 35, 40 and 70, and in reliance on statements and representation:s l
:mtofore made by the licensee, 8 license is hereby issued authorizing the licensee to receive, scquire, possess, and transfes byproduct.
wrce, and special nuclear material designated below; 10 use such material for the purpose(s) and at the place(s) designated below. to
sliver or transier such material to persons suthorized to receive it in accordance wath the regulations of the applicable Partis). Thus
sense shall be deemed to contain the conditions specified in Section 183 of the Atomic Energy Act of 1954, as amended. and 18

L

ibjeci to all spplicable rules, regulations and orders of the Nuclear Regulatory Commussion now or hereafter in effect and to any i 3

saditions specified below. ' . t
i
\

In scoordance with letter Pt
il 3, 194
. Tnliation Starilizers, Inc. 3. Licence number 03.1951-N1 s acnled in

its etirety to read 23 follns:
37N Samd (11l Foad, 4-245 N

4. Expiration date June 30, 1923

i
|
§. Docke: or B
Reference No. e RaniT _ i
.. Byproduct, source, and/or 7. Chemical and/ot physical 8. Maxonum amount that licensee '
special nucleas material form may possess at any one ume !
“undsr this licenss :
. alt 69 A. Sealsd sources (AT A 5,70, aries. “ach
: Mrlal C-153) souros ot to werol
: 15,000 aurien
o, Oasiue 137 B, Sealed mamoss (D03 3, 39,000,") cuxiz. Tach
) r1Ear) ' saree ot t mesd !
: 120,92 axics X
¢ Cotalt 60  C. Sealad saxoes (722 c. 5,000,000 axies. N
. Mxdal C-138) source "ot to Mo ‘-
. 15,700 curies i
De Cesbixa )37 . Do Sealad scarces (IO€ 0. 30,000,70 curies. Zach
\eSr) sourcs ot to excoel

9., Arttorozst uee

A. ©waxh D. Irratiation of nmaterials, other than explosives ar highly flwrrwl :
) Wo |

X DITIZ6 ‘

10. ticersed ratarial inler €.A. add 6.2. shall only be usad at 711 =. Cooner Caxt, ‘

Scharturg, Illincis. Licersel ratarial under 6.2. am] 6.0, shall only e use?
at 305 Dnterprise Orive, testarville, Thio.

o Telaral Regulatiors, Part 19, “bticés, Irstnctioms arl Yaores o torvers;
Ins-mections® ard Part 27, *ntarards Sor Protuction AMpaimt Patistion.®

"11. = licorec shall coply with the srovisiors of T™tle 10, Charar 1, Crie ‘

TN R Y
89504240157 850408 : ! :
| a"if?o%iéﬁo‘?: PDR Seod Comy J—-j: -
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4. Eggnﬂl%uuai%ﬁﬂlﬁ Ji
963 amd

Se Egﬂaﬁ.gaﬂﬂllﬁgsgﬂnﬂnaegﬂg

Axyst 30, 1963, and lettars dated Ncowerber 9, 1 8,
rﬂgﬁuagiggﬁlﬁ.'g%glﬂ— . N
irgividue)l wming or having responsidility Sor use of licarsed material. Any i
%?fsggwaﬁiggaﬁlm .
Licersirg Brarxh, Divisgion of Pual Eagg o Se
%gguﬂr% o Co 20555,

EQE&BE-HR&EER-B!UGIEE
slggqaﬁhha&.&ﬁgg fetal, :

“descrided in Section 8 of tha licensee’s spplication dated Jammry 21, 19€1;:
&wﬁl’g;?ﬁm with a lb»llﬁd&lﬁ&n&g

[rogrm, a radiatizr axwey will be conductad to dwtenmine the mmxirum radiation - '

ﬂgggngeeuiggﬁaﬂ?g roﬂ*on .
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B RERREEEIIRCR.
| KA FomIran V.8 NUCLEAR REGULATORY COMMITSION
©«. MATERIALS LICENSE
SUPPLEMENTARY SHEET
\ ’
19. mmdﬂlmmwmiwﬁ?mmm-m‘mm

m-nmmmumﬁanqmmm. The tEEratXe senscr
shall be irstalled in the souroe sucks as closs a8 aible to the murface
mwmammw—:m :

!
ﬁb 20. Sxospt as specifically grovided mu{mnm. th liosnses stall
{

Muﬂmhﬂnﬁdﬂm-huﬂ&huﬂadm i e
1license in accordance with statsments, Texesantations, axl prooshres s B
cootained in spplication dated Janmry 21, 19817 letter dated June 4, 19d1: lettecs " DA
&tad Febroary 4, 1963, Nxil 18, 1583, Mey 12, 1983 am July 19, 1383; spplication
mmx.nm:mmmmm,xm.ms.nm.
wa,na.w&w.m3.m.me.m.ﬂ .
aril 4, 1965. The Pagulatory ’s shall govern /
i the licensee’s statamerts in spplicatiors or letters, wmless the stateomts ars {
.. uoTe restrictive than the repulaticrs. "4'
- . ‘,“‘
- i
] - - .
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Fr. Sotdy €. Muilidee, Tirector
f.cdiologicel Health Section
Departrent of YMuzan Rezcources
room 6C0 .

£78 Pexchtree Sireet

Atlante, Georgia 30309

Ncar lir. Rutledge:

Enclosed for your information is a memorandum from the 0ff
concerning the licensing of WESF Cs-137 capsules in wet-
icase let this office know if you receiv

ice of State Programs
*t-storage irradiators.
e 2ny applications for wet-storage type

irredictors, cepecially any request for use of WESF capsules.

. N

"Enclosure 2s stated®

Sincerely,

7
Rickard L. Hoodruff
State Agreements Reprecentative
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KEMIRANTUY FOR:; John IcGrath, Region 1
Richard ¥oocruif, Recion 11
Fobert Doca, Region IV
Relph Heyer, hegion 1V
Jack Hornor, Region V

FROv: Donz1d A. Nussbzumer
Assistant Director for
State Agreements Program
Office of State Progrems

SUBJELT: LICENSING OF VESF CAFSULES IN WET SiORAGE-DRY
IRRADIATION 1RRADIATOR

KRC has' licensed Radiation Sterilizers, lnc, to use WESF Cs-137 capsules
in their_QOhio 2nd 11linois facilities. The uses are subject to license
concitions and will also be sutject to the terms of a DOE lease
agreement. Copies of the KRC 1icense amencment, supporting application
2nd background documants are enclosed.

Because of the speciel corditions estzblished over the use of the WESF
czpsules, you shouid become fzmiliar with these documents and provide
ccpies of pertinent mzterials to Agreemer: States in your region that
heve licensed or mey license similar irradiators.

™, . e ey 4
a ﬁ- o S0 (..o.-"h
fonald A‘.‘[-Nussbw:.é‘r R
kssistant Cirector for
State Agreements Frogram
Office of State Programs

Enclosute:
As stated
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z*ien Starilizers, Inc, Liconre Yo, wa-)00i8-02
-

aele
I‘r. Allen Chin
fresident
)} Sznd Hi1l Road, 2-190
o Park, CA 4025

deazn:

. refers to the epecia) safety inspection conducted by Mr. J. L. Lynch end
C. C. Casey of this office on Mzy 13, 1985 of activities at 711 E. Cooper
-t, Schsumburg, I1linois, authorized by NRC Byproduct Material License
04-19544-01 and to the discussion of our findings with lessrs. 7. Hurley
P. Robles at the conclusion of the inspection.

; inspection was initisted in response to allegations concerning radiation
ity at the Schaumburg irrediztor facility. The inspection included & selective
sination of procedures, facility review and interviews with personnel.

specific allegations 2nd NRC findings, which were discussed at the exit -
erview, are included in the attached- inspection report.

ing this inspection, certain of your activities zppeared to be in non-
s1iznce with NRC requirements, 2s specified in the enclesed Lependix.
r¢  ~n response is required.

;Eiéonses directed by this letter (and the accompznying Notice) are
subject to the clearance procedures of the Office of Hicnigewent znd
get as required by the Peperwork Reduction Act of 1280, PL S6-511.

will gladly discuss any questions you heve concerning this incpection.

Sincerely,

yr
/si“‘(‘-) [.4..&'/2" L

“W. L. Axelson, Chief
Nuclear Materizls Safety
and Szfeguards Branch

‘lesure: Appendix,
lotice of Violation

v/enclosure:

ymas Hurley, RSI

111 E. Cooper Street
jchaumburg, IL 60195
3/Document Control Desk (RIDS)

no M b RIII
der O WE Bk
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12T108 OF VIS ALION

pegicticn Sterilizers, Inc. License ho. (S-19533-C1

-

As a result of the {nzpettion concucted on May 13, 2965, tnd §n tccordente with
<he Genera’ Policy end Procccures for LRC Enferccment Aztions, (10 CFR Part 2,
fopengix €), the following violztion was foentified: -

Liccnse Condftion Ko. 20 requires that licensed psterial be possessed and used
in sccordance with the statements, representations, &nd procedures contained
in certain referenced documents.

The ©=

-’
-
nace

ercaced foril )8, 2083 leticr siites that ‘he frredizior is opersted
atiiwovs tchecule with ot Toist two pirions Laniioring e process.

o

Contrery o the ibove, ihe {rrediztor vzs cperated on larch 24, 1985 with only

. one person in stiencnce.

This is a Scverity Leve) IV violeticn (Stpplesent VI).

Pursuent to the provisions of 10 CFR 2.201, you tre reguired %o sutuit to
this office vithin thirty ceys of the date of this Lotice 8 written stitiment
or cxplenation fn reply, ‘ncluding for each iten of noncoupliance: (1) cors
rective tction taken and the results achieved:; (2) corrective tctisn to be
¢sken to svoid further noncozplitnce; tnd (3) the dite vhen ful) complicnce
will be schieved. Considerzticn mey de given to extending your response time

Tor good czuse shown.

Lot LI5S

W. L. /-.eison, Chae?
ruclear tieterials Sefety
ond Saf(yuirus Sronch

4Ly

Yeiee
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REGICN 111

neport Ko, OEO-JSCZS/ESDOZ(DRSS)
Dociet ko, (30-12025

Liccnsee: rnaciation Sterilizers, Inc.
3000 Ssnd Kil) Road 2-190
I'enlo Park, CA 92025

Inepection At: 711 E. Cooper Court
Schaumburg, IL

':'{ éﬁa'(
Inspectors: C( { Cas.:y} S$7/3e /?:‘
Rzdfation Specialist ate -
- ’ .
%.??5;57“;‘/ ' shylsS
ate

;,éodi;:fonJ$p¢c111ist .

k‘\ %w:a———\l‘. 0 -~ (/

tpproved By: D. G. \.ildezan, Chief : \ / _ﬁi
Hucltsd Faterfals Safety bale

Section 1

Soecial Inspection Summary

Irepection on Hey 13, 1285 (PReport No. 030-390258/E5082(DRSS))

ZTEES InS-EC.e0: Ih1s was &n unznnounced special sdiety inspecticn infticted
Ty sive &iiegitions received Dy telephone on April 17 ond 18, 1985. The
{nspection ‘ncluded a review of operating proccdures, facility tour and

{ntcrviews vith personnel.
~scults: COne of the &llegaticns wes substentiated cnd one violation ves

BT ey
cygom- oo d o
Lafte st 1e .
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Pereong fontezced

Y Thomes Horley, General larager
‘rete Nodles, ProZuction llenzjer
Jines Fre:berg, Operator

Peul Vingfield, Operator

Jetf Badber, Cperator

RAttended exit intérviev.

purpcse .of Inspection

This was an unannounced special inspection for review of allegations
concerning the radiation safety program st Radistion Sterilizers, Inc.
(RSI). RSI utilizes approximately 1.3 millfon curies of cobalt-60 in
8 valk-in type irradiator.

Soecific Allecations end kRC Findings

Allecation: The frradistor is not always operated with twp ezployees

in attencence es required.

Findincs:  License Condition Ho. 20 (Apri) 18, 1563 letter) states that

the irradistor is operated on a continuous schedule vith at leest two
persons monitoring the process, one of which is a user-operator.

A review of the operation log maintained in the contro) room identified
one instance of the irraci{stuvr being opersted with less than twe persons
in ettendance. S

On Farch 24, 1935.‘thl frredistor ves run by en cperctor for a parfod of

Cepproxicetely two hours w{thout andther pzrson in gllendence. According

10 the cperitor, Jeff. Bebor, the othar schcdulcd ingdivizue) did rot show-
up for vork at zicnight end rather (hen L21iy isluciion, he begen g9l |
coereiion of the irrediator. About tvo hours ‘eiler, Tular bDecime 111 end-

- wznt hone cfter porvering the unit down,  The irradiator ves rastarted six

hours later uhen the next shift came on Cuty. Ko :bnorma) situstions
occurred curing the single operstor shife, '

Babor stated that he operated the {rracistor alone baciuse he vas _
concerned that if production cessed, RS! nanag:naut'wou!d blaze hin

for the down timg. Interviews with other empioyees did not show similar
concerns. This fssue was discussed with RS] manageaent at the conclusion
of the inspection. The inspectors wvere told that RS] policy states Lhats
two {ndfviduals are 20 be present Curing frradiator cperation wund tha
employees would not be punished for following policy>. This point will be
sffirmed during future employee safety meetings ang incorporated into
writien procedures.




This zroeens to P2l feetoted ‘ncic:nt of a failure to follee Jilinte
reguiresencs. This corsiitetes wencenplicnce with License Cenition
He. 20. '

The allcgztion vas subsientizted, one vielation wes jginlified.

&1lecstion: The ventilation exheust fan in the irraciztor cell 1s not
voraing, thus allowing ozone levels to 2itain high tevels. '

Fincines: The exhaust fan vas functioning during the inspection (&3 it
ves guring %he Farch 1385 inspection). Ko evidence of high ozone
concentrations vas pparent. The facility is cquipped with two 4,000 cin
fans, one in a beckup cepacity. The Generel Honeger indicated that & fan
has stopped working in the past but vhen noticed (smel) znd eye discomfort
¢rom increzsed ozone concentration), the Lackup fan wes initisted. RS]
was cited during the March inspection for failure to check the air system
for proper operation on s monthly basis. This check was performed as
required since the fnspection. The licensee msnagement plans to purchase
an instrunmcnt to pezsure ozone concentretions in air to tddress cmplcyee
concerns ‘n the fulure. :

The allegation wes not substantiated, no violations were identified.

Allecatfon: RSI compromises system safety when they place products
cluse Lo the source racks.

Findings: 1n orcer to deliver high coses to products in a relatively
short period of time, they zre placed in positions zround the source
cage. lone of these set pesitions are inside the cource czge plene or
present &n {ncreesed possibility of collision with the source racks.

The allegation wzs not substantiated, no viclations were {dentified.

Allesation: The ficsﬁing varning bececon locsted at the maze entrance is
not functional. Other wirning lights Lre also inoperational.

indincs: The nonfunctional warning betcon v2s cited zs a violation
guring the ¥arch 14, 13585 inspection. . 1t ves repdicec the next cay
tccording to licensee records. The beaton vis cperating normally during
shis inspectfon. A1l other warning 1iphts ware functioning preperly
during both inspections. The employees that vere interviewed verified
that repair records were accurate.

The allegation was not substantiated, no violations were fdentified.

Allegstion: izraing horn {ndicating source raising does not work at &1
tises.

Findings: The virning horn functioned properly through repeated testing
ouring both 1nspections. Although some tone distortion vies noted at
times, the horn vas definitely adequite to varn people of the source
raising. Interviews with employees indicated that the horn has been

functional as required.

-/
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July 22, 19A%

FEDERAL EXPRESS

Hr. Jehn Richey

v.5. ¥.&.C.

Willste Building

7913 LZsstern Avenue
.S1lver Springs, ND 20910

Dear Jehn:

Ve have finally progressed teo the point where the

cestun shipments can commence. The fellowving taske
have been completed by RSI:

1. Executed leases wvith Dot'lor s tetal eof 21 MCH

cestiun.

2. Completed fabdbrication and zegtistration eof

nine (9) Model 1300 series shipping containers.
Theoe coseks are in Nanferd avaiting leading and
ehsipping.

-3. Finsl sppreval obtained tro-‘ioékucll on RS

five (3) ceapsule shipping helder, based upon
veoults of thersal tests.

6. Trucking contrects signed vith A.J. Metler to
transport capsules.

3. Beth VWesterville, O and Decatur, CA plants
heve been modified te gccept cesium capoules.

The Veoterville (actility, vhich Lo the designated

vet osterage demonstration fscility, will be Josded with
epprexinately % MCi of cesium commencing on eor about

August 1, 198%,



Me. John Hickey
July 22, 1983
Page 2

The tempersture of the capsules will be monitered
with therme couples on the scurce cage {stationary) and
en a dunmy source leated into the source rach
sandwiched betveen live sources. After snough dats has
been ebtained teo eotablish o contrel veference

‘temperature at the z23° thermo-couple the source therno

couple wil) be remcved.

A second temperature monitering plan wil) alee be
evaluated for potential leng term mseasurement. Thas
systewm will use Rermet Marhal BM Series temperature
tndicater labele, which will cover the temperature
renge of concern. These sensoers vwill be enclesed
vithin & vater tight dumny capoule which will be loaded
tnto ‘the source rack with the WESF capsules.

As ve discuseed earltier, Seth RS and DOK desare.
te meve the -! NCH of cestium In & single continueus
pregras. KS1 veuld prefer te split this amount betvesn

tvo of t1ts facilities for maximue utilizsation of the
teotupe.

In erder to accoemplioh this, 1 am vequesting that
conditien ) of your April &, 1933 letter be wmodified to
permit the use of cesium in o second faciltity
temediately after the Vesterville facility i@ leaded.
The conditions of wse in the second facility will etill
be geverned by the resultes of testing of capsules at
the designated demenstration plant in Westerville. It
ts snticipated that the ehipuent of the § NCH inte
Vesterville will take 2-) months te accomplish. We
will sgree to remove the cesjue jTron all of our g!cﬁtl

based upon any adverse result from the West .rville
sspeyle. :

Any taterruption §n the shipping schedvle, will
result 1n considerabdle pertudbations in the pOL Nantfervd
eperations and petentially large sdéditionsl fimnancial
costs te RS1L, :

L

Our eptimel chesce 19 to lesd 12 MCI tnto the
Decatur facility sfter Westerville, and wve wveuld libke
te have o fasverable response to eur request before wa
eubmit an amendwent to the state ef Gaervrgis. Your
rapid respense to this request 19 urgently sought in
erder te provide the state of Ceorgls with adequate
time to raspend. 1 a®m oure that they will centact yoeur




"

Mr. Jehn Nickey
July 22, 1983
fage 3

ofitce for conflt-itton.

1 will call you next Menday te dinmcuss this matter
with you. .

Thank you feor your coesperatien.
Sincerley,

Qilan Cra

Allan Chin
President

AC/th
Enclesure




2080-C10 TEMPERATURE INDICATOR LABELS,
theeugh - - Hermet®, Narkal Hi secies

2080-C28

For measuring. monitoring and documcnung tem-
pesatures in Fahrenheut or Celsius degrees. Accuracy
2 1%. Of plastic-coated paper. approximately 16 x 48
mm. with self-adhesive backing. Each tabel has five
semperature-indicatng panels macked in °F and °C.
Panel color changes urevensibly from white o black
when marked temperature is reached. Resists sol-
venis, gremse, sil, steam and water. Color will not
change through aging.

) Tomporntuse peneis '
! 1058 110 118 120 130°F

0 4 & 9 M
Z080C12 120 140 130 160 1T

© G e 1 82cC

— 08-CI4 105 130 1% 170 3007
- @ B34 65 1M 8¢

2050-Ct8 140 150 160 3170 1WO°F

& 6 T 71 8c

ZosoCi1e 180 300 210 320 40T

) 82 93 ® 108 NeC

. Z088C0 200 230 2% 370 XOF
. 93 110 131 132 M9C
zos0Cc22 270 200 300 310 3XOF

132 143 149 154 166°C

2080-C24 290 300 30 3¢ 3T
143 149 154 160 168°C

- TCE) 0 30 3% 370 .07
’O 149 188 177 188 SO4C

I080C28 400 425 4% 480 SOOF
204 216 232 349 300°C

Hermet

Markal HM Series
Temperature
Indicator

Labels

so available with single temperature panel
maried ta °F and °C. on special order. Information
furrushed sm Tequest.

THOCI0 LABEL 13PPRAT. Phgol )2 ............ u.w’
SCIE LABEL 1OUFAYC Pagelil ... ... 1030
VL LADEL, SWFAYTC. Prgel13.. ... e 1830
2060C18 LABEL, WUPFATC. Pag ol 12 ........ooo. 19.20
20018 LASEL MOFAIEC. Phgel12 ... 19.20
2060CI LADEL, NPT Pagol D . ..oounee 19.20
Z060-CI3 LABEL, 2WFASIC. Phgol12........... 19.30
I010-C36 LABEL. S30PAMT. Pheof 2. .....cooee 19.30 /
INS0-CI8 LABEL, AUF/IREC. Phgofis ... .....c. 19.20
2006-C30 LABEL S0 FSOC. Prgel12.........c. 19.50

20850-C36 TEMPERATURE INOICATOR LABEL
ASSORTMENT, Hermat®, Markal HM-LO

Consists of three each 2050-C10 and C18 Labels, three
labels having icmperatury panels 190, 200, 230, 230,
230°F and 88. 83, 09, 104, 110°C and three having
temperature panels 240, 250, 260, 270, 200°F and 118,
130, 137, 132, 128°C. ’

TSCI LABELE LD . Set ol IB.....c.oconenen 15.90

2030-CIT TEMPERATURE INDICATOR LABEL
ASSORTMENT, tlermet®, Markal HM-H

Consists of three 2050-C24 Labels. three labels having
tamperature panels M0, 330, 360, 370, 30°Fand 1T,
177, 182, 184, 183°C; three with temperature panels
390, 400, 410, 420, 435°F and 199, 204, 210, 2186,
224°C; and three baving panels 430, 463, 480, 490,
SOO'F and 232, 241,249, 254, 260°C.

ZOM-CI7 LABELE MM Berol1d .........nn 19.30 ;,A‘S
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Radiation Sterilizers, Inc.
ATIN: Dr. Allan Chin, President
3000 Sand H11) Road, Bldg. 4-245
Menlo Park, Californfa 94025

Dear Dr. Chin:

This {s a reply to your letter dated July 22, 1985, regarding use
of cesium-137 WESF capsules in your irradiators under License No.
04-19644-01.

Please be advised that you are required to adhere to 311 commitments,
statements, and representations fn your license applications and
ssociated correspondence, unless we specify otherwise through a
~-icense amendment. If you request a license amendment, 1t should
‘submitted with the proper fee to our Region 111 Office. They will
coordinate with other NRC offices as appropriate.

We have the following specific comments regarding your letter dated
July 22, 1985: -

1. As we requested in our letter dated April 4, 1985, you still need
to submit a detailed description of your continuous temperature.
monitoring system, tncluding sketches. We believe that is
important to obtain continuous temperature data on the capsules.
Please note that the thermocouple system cannot be removed unless
this is authorized by a license amendment.

2. As you stated in your letter dated April 4, 1985, you will not use
cesium 1n a2 “non-demonstration plant® until after the first test
capsule from your Ohio facility is evaluated by the Department of
Energy (DOE) (after one year), unless the Nuclear Regulatory Commission
approves. As we explained in our letter dated April 4, 1985 and in
telephone conversations, test data should be obtained on the
performance of the WESF capsule {n production irradiators before we
authorize routine use. We do not belfeve that it s appropriate to
suthorize use of the WESF capsules in your Illinois facility
prior to obtaining satisfactory DOE test results from the
Ohio facility.




Radiation Sterilizers, Inc. I

If you have additional questions ngarding this matter, feel free
to call me directly at (301) 427-4238. ‘

Sincerely,

/af»W %M

K. Hickey, Section Leader
Industrial, Medical, and Academic
Sections
Material Licensing Branch
Diviston of Fuel Cycle and
Material Safety
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Mr: Thomas E. Hill, Chief

Radioactive !acerials Unit

Radiologic Health Section

GCeorgia Drepurtment of Humzsn Nesources
878 Peachtree Street N.E.

Atlanta, CA 30309

Dear Mr. Hill:

Plesase smend our license No. GCALO6E8-]1 to xdd the nuclide
cesium 117 to the list of licensed radioactive
materials. :

Nuclide: Cesium 137

Physical Form: Vaste Enciperulation Storcge
~— Facility (WESF) Capsules. Double ancapsulated in
stainless steel.

Posscssion Limic: 21 uCt

PSI has becn negotiasting with the TOF and RC for the
‘P&sSt two years to spprove the use of WiISF canrrtules in
wvet storage catcgory IV pancramic irradiators. We hcve
been successful in our efforts aad the IIRC has liceas=d
cut Westerville, OH fdcility to use cesium cxpsulcs.
The Westerville facility has becn desfignatad as the
demonstrstion facility for this type of application,
¢nd as such wvill be noniZared by the LCE to arsure Lhat
no unfoereceen prebleiis tay zrise during the uze of tha
wESF capsules. A capsule vill de periodically rcwoved
from the Westerville plant and destructively analyzed.

Approximately seven (7) cestum 137 curties are
equivalent to one (1) cobalt 60 curie using these
sources bYecause of the lowver photon energy and self
absorption of the WESF capsulecs.

The currant shortage of cobalt 60 has had sesvere
economic impact on RSI, and tha use of this sltcrnate
samema source will greatly aslleviate this problem. The
DOE is also encouraging inductry to utilize this
material for beneficial uses.

.

<iztizn Sterltizers, Ing., 2C2C Szand Fill Rozd, Bidg. £2-245, "":nlo Pork, CA 24008 (445) 252.2500

Scaw

S A
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MEMORANDUM FOR: Donald A. Nussbaumer, Assistant Director
' for State Agreements Program, SP

FROM: Vandy L. Miller, Chief
Material Licensing Branch, FC
SUBJECT: USE OF WESF CAPSULES

As discussed in Mr. Cunningham's nemorandm to you dated September 16,
1985, we have reviewed our position on WESF capsules. We have decided to
consider applications for use of HESF capsules in additional wet storage
frradtator facilities. -Our position is more fully expidined in the enclosed

tter to the Departnent of the Energy. we will keep you informed of any

S’

adeitiona‘l developments involving WESF capsules.

[z/c" . p (é___—
Mﬂ‘ler. 1ef

Hate a Licensng Branch
“ piviston of Fuel Cycle and
Material Safety

Enclosure: As stated

o
B
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Nr. Jo™n J. Jicha, Jr., Director
R & Dan' Syproduces Division
Office of efense Laste

2nd Srprovucts Men2gexant
Degartuent oy Energy
Lzshingion, DC 20545

Dear . Jicha:

This is a reply o jour lesier cated Septazder 6, 1985, asking the
.wciear Regulilory Co=aissicn ((RC) staff Lo review its pasition on use
c¥ cesium-137 laste Encipsu’ation Storage Facility (MESF) capsules in wet
storage {rradiators. As you knpw, we hzve licensed Radiation Sterilizers,
Inc. %o use EZSF capsules in their Ohio facility, and they have agreed
that their other facilities will not use WESF capsules until a capsule

is recoved and destructively tested after one yur, A

We hive evaluaied the technical studies discussed in your letter. The
data indicate that the WESF c2psules perfermed well in a demonstration dry
storzge irradiator and in “wet/dry thermal cycle® tests. We agree that it
is unlikely that short-term lezk2ge problems will develop with the HESF
czpsules. Therefore, we will consider 1icense applications for use of WESF
cipsules in additional wet storzge irradiators. o

Cur licznsing 2cticns {nvolving KESF capsules will te b2sed on the following

vncersisncings discussed in my previous letter to you dated April §, 1985:__

sosm

1. Gpsules =ii) be pericdically removed from the Racfation Sterilizers
Chio Tacility ana destructively tested by a Departeent of Erergy (COE)

contrictor,

2. Cepsule te=peratures will be =Snitcred and recorded by Radiation
Sterilizers at the Ohio facility.

3. DOE lezse 2greements will recuire return of the capsules to DOE if
destructive tests indfc;tt a significant prodlea.

e it e e



Tita, Jdr, : -2- B D S

:J:-:\ \‘. :

steh ros-:st to Item o, 2, ve 2re s2i11 evaluzting the cuitabilily of Ll
temmorztur: nonitoring syctem instzlled by Radiation Sterilizers.
fr. Lii192= Rezind of your steff has eareed to provide connants &3 N

_vhethsr tra systea will provide data suitabtle for evaluaticn in corjuncticon

with ysur Zesiructive tests, and as to how long temperaiure datz nceds to
be collec=ad. It is our undersianding that Or. Garth Tingay of Pacific

- Korth.as® Laboratories, who visited the Ohio site on Cctober 4, 1985, will

assist in the evaluation.

‘We will =form our Agreement Stztes that KRC will now consider license

applicztizns for use of WESF capsules in wet storage {rradiators. You
ray wish 21so to inform your potential customers of our position. Thank
you far »cur cooperation, 2nd we look foward to receiving your comments

. on the Sxsiation Sterilizers temperature monitoring system.

Sincerely,

Richard E. Cunningham, Director
Division of Fuel Cycle and
Material Safety
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ALL AGRTEMERT STATES

WESF IRRADIATOR SOURCES
Enclosed for your informatio
position on the use of the kaste Encaps
capsule in wet storage irradiators.
The NRC will now consider 1icense applications for use of UESF capsules
This change in our policy is

in additional wet storage irradiators.
connected to conditions cgtailed in the enclosed letter,

n is a letter to DOE revising the HRC'S
ulation Storage Facility (WESF)

Donald A. Hussbaurer

Assistant Director for.
State Agreements Program

O0ffice of State Programs

Enclosure: -
As stated
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. Joha J. Jicha, Jr. -2 0CT 2 1 rops

Hith respect to 1tem Mo, 2, we are still evaluating the suitadility of the
texperature moaitoring systes installed by Radlation Sterilizers,

®r. £111140 Reatnt of your staff his agreed 2 provide coomwents as to
whether the systom will provide data suitable for evalustion 18 conjunction
with your destructive tests, and as to how lonj tempersture data aeeds to
be collected. It §s our understanding that Or. Garth Tingey of Pacific
Mortbwest Laboratories, who visited the Ohio sita oo October &, 1985, will
assist 4a the evaluation,

¥e will {nform our Agreement States that NRC will now consider 1icense
applications for use of WISF capsules 1n wet storsge irradiators. You
my wish also to tnform your potantial customers of our position. Thank
you for your cooperstion, and we ook fosmrd to receiving your comments
oo the Radfation Stertilizers temperature sonitoring system.

Sincerely,

Origina!l Signed by
Richard E. Cunningham

Rchard E. Cumningham, Director
o ) . Otvizion of Fuel Cycls and
~ Material Safety

OISTRIBUTION
gions
DHUs s baumer
KBassin
SBaggett
JiCarrico
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ALL AGREEMENWT STATES
USE OF WESF CAPSULES IN KET STORAGE IRPADIATORS

ppes, at the request of DOE, has revieved 18 position on the use of
cesium=-137 waste Encapsulation Storage Facility (MESF) capsules in wet
storage frradiators. Up to now, KRC had spproved the use of these
capsules at gnly one wet ctorage irraciator.

KRC staff, following review of technical cate, will now consider license
applications for using WESF cepsuies in :dditional wet storage
BrEadiators. This is more £ully explained in the enclosed letzer to

OE. ' o

He continue toO ask that applicaticas for new wet storage {rradiators
received by your State be coordirated with KRC through your Regional
State Agreements Officer. We also ask that erplications to use WESF
capsules also be coordinated with us. in such cases, we will be plezsed
<o offer technical ezssistance.

Ve will keep you informed of any adgitional developments 1avolving WESF

cepsules.
3nc1d g. Nussbaumer
Fisistant di{rector for
) ciate Agreements Progrem
. office of State Proarams
Enclosure:
As ssated

cc: w/encl.
NRC Irradiator Radiation
gafety Horkshop participeants
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Decamler 2, 1958

déir. Allan Chin, Presicent
Radiation Sterilizars, Inc.

300 Sand Hill Road, Building 4-245
lanlo Park, Ci'ifnrnia 94025

Zaar M. Chin:

Tais replies to \dur letters of October 30, 1985 and August 16, 1985 re-
g8séing the use of Cesium 137 hESP Capsulces under license No. GA. 863 -1.

Upon veceipt of the inforration indicated below we are prepared to
resune processing of vour license amcndncnc.

~~  Please provide your energency procedures and systems for the fol}owtng:

1. A continucus monitoring and alarm system for g3rm=a radiation cranating
from the resin tanks. Under normal cperating conditiors, such a system
should alert the control room operstor vho in turn would shut off the
recirculating system and {nitiate cmergency actions.

2. A storage pool clcanup ‘cystem with provisions for shieldin:.

3. A plan for dizpatcl of contaminstad rcltrs.

4. Pzocedures for aperstion of clesmup systems u-dor contamirated rendi-
tfons. .

Ke will also need a copy of your lease agreement with D.O.E. Do not
hesitate to contact us should you have any questions.

Sincarely,

o~ 4%/

Themas £. H{ll, Chie
Radiosczive laz ertals Unic
Fraclological lealth Section:

TEE/\WDIdg

«_-¢€: Tox Fisher, Ceneral Manager
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December 10, 1985

Mr. Thowmas E. Hill, Chief

Radiocactive Materials Unit
Radiological Health Section, Suite 600
Georgia Department of Human Resources
878 Peachtree Street, NE

Atlanta, GA 30309

Reference: License Number GA.868~1
Dear Mr. Hill:

The following information is provided in response to
the requests outlined in your Tecember 2, 1985 letter.

1. A model S01A Digital Area Monitor (or equivalent
meter) will be tnstalled adjacent to the resin tanks
for continuous monitoring. The monitor will be set to
provide an audible alarm between 0.1 and 0.2mr/hr.

This alarm will alert the operator to shut off the
recirculating system and to infitiste emergency actions.

2. Two types of capsule failure are possible. The
first is a small leak due to a weld feailure or pin
hole. In this situation leakage rates will be very low
and personnel would have access to the cell for limited
periods of time where the rsdiation levels are 0.1 to
0.2 mr/hr.

Ion exchange columns encased in concrete will be used

to continuously remove the activity from the circulated.
pool water. Concurrently the leaky source will be
located using the equipment developed by the DOE at
Hanford, or similar. This equipment consists of &
closed 100p system which includes a. container into
which & cesium capsule may be losded. The activity of
the water in the ~iosed loop is monitored. The leaky
source will ve indicated by an increass in activity
with time.

The leaky source will be sealed into a container, which
in turn will be losded into s shipping cask for return
to Hanford for fnsperction and/or disposition.

Rediation Sterilizers, Inc., 3000 Sand HIll Road, Bidg. #4-245, Mento Perk, CA !4025 (415) 854-2800




The concrete shielded resin columns will be used for
final removal of the residual cesium fron the pool
water. .

Tue second type of capsule failure would be termed
catsstrophic and rasult in radiation levels sbove the
storage pool which would prevent personal access. This
sype of fatlure is highly unlikely.

In this event, concrete shielded resin columns would be
used to lower the pool activity to levels where
personnel access to the pool is permitted. Once this
level is reached, the clean up procedure would be as
described above. ’

3. The contaminated concrete shielded resin columns
will be disposed of via shipment .or burial to a
commercial waste disposal site.

4. Aay alarm of the radiation wonitor located adjacent
to resin columns will be treated as a suspected
radiation incident. The operator will confirm the
radiation levels with at least two (2) operating survey
meters after shutting off the recirculating pump.

If the levels are'nét confirmed, the incident will be
treated as false alarm, and operations resumed after
resetting the radiation monitor.

If the levels are confirmed, the operator will shut
down the system, evacuate all personnel from the plant,
and notify the RSO. The RS0 will be responsible for
any and all subsequent emergency responses based upon
the specific conditions existing.

The basic clean up procedures outlined above in item 2
will be followed under the RSO's direct supervision.
The assistance of ycur office and DOE experts will be
solicited throughout this operation.

5. A copy of the DOE lease agreement is included,
This lease covers the first 12MCi tncremant of RSI's
allotment. We have taken delfvery of 9MCi of this
amount, which has been tnstalled in our wcnterville

Plant. S
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The DOE's revised lllpc-tiog_gqgnﬁj}iel wegs_-chcduled
~— or announcement on December 6, 1985. We have as yét™

e - .

6t been notified of our new sllocation. As a minimum,

fﬁi‘:;;sﬁfmggmbe allocated an additional 9IMCi. “We would
“ITKe to install thuse 9MCi plus 3MCi remaining ofi out
—suFFent lease into the Dedatuy facility. T

—-———

This lease is representative of the future DOE leases.

These monitoring and cleanup procedures have been
accepted by the NRC prior to granting us license to
load and use cesium in Westerville. v

As soon as our allocation is made known to us, I will . !
call you to inform you. I trust this information will
permit you to approve our request to load and use the
WESF capsules in our Decatur facility. We would like
to initiate action to do this as soon as our allocation
is mede known to us.

Sincerely,

e S

Allen Chin
President

AC/tk

Enclosure

cc: My. Tom Fisher
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In reply refer to: General

Mr. Allan Chin, President
Radiation Sterilizers, lInc.
3000 Sand Hill Road

Suilding 4-245

Menlo Park, California 94025

Dear Mr. Chin:

Qequest for Allocation of Cesium-137

Your allocation of Cesium-137 under the DOE's recently instituted le2sing
program has been established at approximately 21 megacuries total. Please
notify us, in writing by December 27, 1985, of your acceptance or rejection

* this allocation. Since your current lease agreement is for a nominal 12

~_<gacurie allotment, we will use the second lezse documents prepared earlier °

for an additional allotment of approximately 9 m2gacuries. As you know, we
possess three originals bearing your signature, but we would 2sk that you
accept an amzndment to Paragraph B.10 on indemnification which we have
discussed with you previously. ‘

If you accept, ve will also need additional jnformation trom you by
Dacernber 27, 1985, or as soon as possible, to allow us tec determine the
shipping schedule at Richland, Washington, for all remainiag shipments, and
to provide you a cost estimate of your charges. Accuracy 2nd completeness
are essential to a tima2ly handling of your submission. :

Pile2ese provide detailed information onthe folldaing topics:
1. ldentity of your shipping casks.

2. Copy of Cask Certificate of Compliance (if other than GE-1500 or
GE-700 casks or your certified casks used previously).

3. Specifications (capacity, dimensions, etc.) including drawings of cask
(if other than GE-1500 and/or GE-700 or your certified casks used
previously).

4. Numder of canisters (or curies) per shipping cask.

5. Humber of shipping casks allowed per truck.
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6. “w.mser of itrucks preferrzd par w2k,

7. Preferrac¢ shipping schedule by weik, inzlucing rar) ust procille
starsing cate of your secead allotaent, Setwzen Feuruary 3, &nd
August 1, 1486, and any Toyistical consireints.,

8. humder of trucks at Richland simulreneously.
9. Truck tie-down specifications.
10. Casx Safety Analysis Report for Packaging.

11. NRC or state license number if different from that on vour first lease.
4s a reminder to you, we suggest you make certain the carrier you choose
meets DOT reguirements, such as trained and licensed drivers, approved
trailers, etc. liote that many states are now looking very closely at these
shipments with frequent inspections. Mr. C. R. Delannoy, telephone

(509) 376-2247, a. DOE-Richland Operations Office will answer any technical
questions relative to shipping limitations or requirements.

As a matter of practicality and in accordance with your indicated preference,
vie hope to resume shipmants on your first lease and continue into shigments
of your second allotment without interruption. Once a final delivery

~ .chedule has been established for your remaining shipments, you must meet

~—that schedule and provide the resource equipment described in your submission
to avoid invalidation of your cost estimate for shipping. In such an event,
you would be billed actual charges and your schedule would be slipped to a
time convenient to the commitments at Richland. We reserve the right to
alter the schedule if required by operational limitations at Richland.
Hosever, a1l reasonable efforts will be made. tc meet delivery commitlm2nts.

Please submit the information requested 2bove at the earliest possiblie date,
put certainly in time for -its receipt at ORNL (address below) by

Cecexzber 27, 1685, Me wiil then send you the thrae lease.forms (for your
signad acczptance of <he zmandment), a cost estimale, and shipping schedule

sy January 17, 1986. e would like yru to return the lease forms 2s soon 2s

possidle before January 24, 1986. If all prerequisittes have been met, we .
will send you a DOE executed original lease form by February 7, 1986.

Please send your reply and other business correspondence to:

Oak Ridge National Lzboratory
Isotope Distribution Office
P.0. Box X

Oak Ridge, TN 37831

.-/‘ -
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In reply refer to: General

Mr. Allan Chin, President
Radiation Sterilizers, Inc.
3000 Sand Hill Road

Bujlcing 4-265

senlo Park, California 94025

Deoar Nr. Chin:

Qeguest for Allocation of Cesium-137

Your allocation of Cesium-137 under the DOE's recently {nstituted le2sing
program has bdeen established at approximately 21 megacuries total. Please
notify us, in writing by December 27, 1985, of your acceptance or rejection

~f this allocation. Since your current lease agreement is for a nominal 12

~ egacurie allotment, we will use the second lease documents prepared earlier ~
~—for an additional allotment of approximately 9 megacuries. As you know, we

possess three originals bearing your signature, but we would 2sk that you
accept an amandment to Paragraph B.10 on indamnification which we have
discussed with you previously.

1f you accept, we will also need additional jnformation from you by
Oacember 27, 1985, or as soon as possible, to allow us to determine the
shipping schecule at Richland, Washington, for all remaining shipments, and
to pravide you a cost estimate of your charges. Accuracy and completeness
are esscntial to a vimaly handling of your submission. .

Pieesz provide detailed informatica on -the following topics:
1. ldentity of your shipping casks.

2; Copy of Cask Certificate of Compliance (if other than G£-1500 or
GE-700 casks or your certified casks used previously).

3. Specifications (capacity, dimsnsions, etc.) including drawings o’ cask
(if other thzn GE-1500 and/or GE-7U0 or your certified casks used
previously)s , ‘

4, Rumder of canisters (or curies) per shipping cask.

5. MNumber of shipping casks allowed per truck.

.....
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6. umber aof irucks preferrad per w2k,

7. Preferrad shipping schedule by wezk, inZiuding rarl’ust peanitle
star:sing cdate of your secend allolnent, Lel~Ten Felruary 3, znd
August 1, 1986, and any logyistical consireints.

8. humder of trucks at Richland simultenecusly.

9. Truck tie-down specifications.

10. Cask Safety Amalysis Report for Packaging.

12 NRC or state license number if differeat from that on your first lease.

hs a reminder to you, we suggest you make certain the carrier you choose
meets DOT reguirements, such as trained and licensed drivers, approved
trailars, etc. fote that many states are now looking very closely at these
shipments with frequent inspections. Mr. C. R. DelLannoy, telephone

{509) 376-2247, a. DOE-Richland Operations Office will answer any technical
questicns relative to shipping limitations or requirements.

As a matter of practicality and in accordance with your indicated preference,
vie hope to resume shipmants on your first lease and continue into shipmants
of your second allotment without interruption. Once a final delivery
-chedule has been established for your remaining shipments, you must meet
1at schedule and provide the resource equipment described in your submission
€0 avoid invalidation of your cost estimate for shipping. In such an event,
you would be billed actual charges and your schedule would be slipped to a
time coavenient to the commitments at Richland. We reserve the right to
alter the schedule if required by operational limitations at Richland.
Hosever, all reasonable efforts will be made tc meet delivery commitimants.

Please submit the information requested 2bove at the earliest possibie date,

but certainly in time for its receipt at ORAL (address below) by

Cecemser 27, 1585. Ve wiil then send you the three lease torms {(for your

signad acczptance of the zma2ndment}, 3 cest estimate, and shipping schedule

sy January 17, 1986, e would like yru to return the lease forms as soon as

possible before January 24, 1286. 1f all prerequisittes have been met, we ’
will send you a DOE executed original lease form by February 7, 1986.

Please send your reply and other business correspondence to:

Oak Ridge National Laboratory
Isotope Distribution Office
P.0. Box X

Oak Riage, TN 37831

) o
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SWRAIEVNWELY L MASSRIALD LICENDE

SUPPLEMENTARY SHEET LICENSE NumBen _GA. 8

: AMENDMENT NO. .07
kiation 3terflizers, Incorporated I

E° 1 Hill Road, #2-190
tlo__ark, California 94025

accordance with letter dated August 16, 1985 and signed by Allan Chin,
:sfdent, Radiocactive Material License GA. B68-1 is amended as follows:

add:

we Watasial (Kb and Mess Number) | 2. cn-r;\lcul snd/or Fhvllc;l Form 8. Manxi Q Ity § mey @ at
. any omtlm_
Cesium 137 - B. Sealed Sources B. 12,300,000 curies
(DOE WESF) Each source not to
exceed 150,000 curies
(A8

—
For use in RSI's Category IV Gamma Irradiator located at 2300 Mellon Court,
Decatur, Georgia; for irradiation of single use medical devices and other
items. No flammable, corrosive or explosive substance are to be irradiated.

Conditions

dition 19. (See Page 2)

FOR THE GEORGIA DEPARTMENT OF HUMAN RESOURCES

January 6, 1986 BY \\\3{4&»'—; g?M




Georgia Department of Human Resources PAGE 2 OF 2 PACE:!
RADIOACTIVE MATERIALS LICENSE
SUPPLEMENTARY SHEET LICENSE NUMBER CA._ B

AMENDMENT NO..07

Condition 19. is amended to read:

19. Except as specifically provided othervise by this license, the licensee shall
possess and use radiosctive material described in Items 6, 7, and 8 of this
license in accordance with statements, representations, and procedures contain
in:

A. Application dated March 9, 1984 and signed by Allan Chin, President;

B. Letter vith attachments dated August 21, 1984 and signed by Allan Chin,
President; .

C. Latters dated Oc:ober &, 1984 gnd Octodber 31, 1984 and signed by Allan Chin
President;

D. Letters dated January 10, 1985 and January 17, 1985 and signed by Toa Fishe
for Allan Chin, President;

E. Letter dated August 16, 1935 and sigued by Allan Chin, President; and

F. Letter vith sttachment dated December 10, 1985 and signed by Allan Chin,
President.

The GCeorgia Department of Human Resources' Rules and Regulations for Radioacti
Materials, Chapter 290-5-23 shall govera the Ficensee's statements in applica-
tioas or letters, unless the statements are more restrictive than the regulati

Condition 32. is added:

32. The licensee shall mot use any cesium-137 sources until & tesmperature monitori
. systes is installed. The temperature sensor shall be installed in the source
racks as close as poasible to the surface of the capsule estimated to reach tt

highest tempersture.

ORGIA DEPARTMENT OF HUMAN RESOURC

A < 2L

January 6, 1986

DATE




! _or__{__ract:

» . ‘eotgia Department of Human Resource rAGE
L RADIOACTIVE MAERIALS LICENSL 8
S SUPPLEMENTARY SHEET uicense wumsen _ CA. 8

AMENDMENT NO._.07

CORRECTED COPY

Radiation Sterilizers, Inc.
300 Sand Hill Road, #2-190
Menlo Park, California 94025

In accordance with letter dated August 16, 1985 and signed by Allan Chin,
President, Radiocactive Material License No. GA. 868-1 is amended as

follows:
To Add:
L Radioective Moteriel (Elomont and Mo Humber | 7. Wmn.nlwfn 8. :'-mmw:. y % mey 9 )
3. Cesium 137 B. Sealed Source B. 12,300,000 ciatiu .
(DOE WESF) Each source not to
exceed 150,000
curies
Awtherises Vs

B. Yor use in RSI's Cangofy 1V Casma Irvadiator located st 2300 Mellon Court,
‘DecaturgCérogiat for irradiation of single use medical devices and other
items. Mo flasmable, corrosive or uploctvc substance sre to be irradiated.

Condition 19. (See Page 2)

POR THE GEOAGIA DEPARTMEINT OF WUMAN MSOURCES

N ol € Hit

OATE March 12. 1986

Or/Er =t




GLeorgia Department of Human Resources race 2 or.2_race

RADIOACTIVE MATERIALS LICENSE ,
SUPPLEMENTARY SHEET UICENSE Numaer G2 £08-1

AMENDMENT NO. .07
CORRECTED COPY —_—

Condition 19. is amended to read:

19. Except as specifically provided otherwise by this license, the licensee shall
possess and use radfcactive material described in Items 6, 7, and 8 of this
license in accordance with Statements, representations, and procedures contained
in:

A. Application dated March 9, 1984 and signed by Allan Chin, President;

B. Letter with attachments dated August 21, 1984 and signed By Allen Chin,
President;

C. Letters dated October 4, 1984 and October 31, 1984 and signed by Allan Chin,
President;

D. Letters dated January 10, 1985 and January 17, 1985 and signed by Tom Fisher
for Allan Chin, President;

E. Letter dated August 16, 1985 and signed by Allan Chia, fresident; and

F. Letter with attachment dated December 10, 1985 and signed by Allasn Chin,
President. ’

The Ceorgia Department of Human Resources' Rules and Regulations for Radio~
active Materials, Chapter 290-5-23 ghail govern the licensee's statements in
spplications or letters, unless the statements ste more restrictive than the
regulation,. .

' FOR THE GEQROIA DEPARTMENT OF HUMAN RESOURCES
Rarch 12, 1986 .VM

Farm 3004
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canuszy 16, 1987

Mr. Will Ingram

Radiological Health Section

Georgia Department of Human Resources
878 Paachiree Straeet, NE

atlanta, Cecrgia 30309

Dear Mr. Ilngram:

Attachud are ihe revisions to our 2sdioactive Material License
nuaber GA-568-1, that you and I discussed on December 29, 1986.

1£ you have any cuestions, please contact me.

Sincetely,
,;?715;:_”,,
~  +T6m Fisher
General Manager
TDF » » _._.....--oc——o-—.‘ ‘. b 1
[RECEIVED

Enclosures ,
Jan 21wt
PATAOLOSICAL
MrAtTH war

Red.slion Sié.icult tneorpacgted, 2:C0 2etian Ceurt, Decatur, Georgia 20018/ Telephone: (vos}sB81--077
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iitachment
npolication for :wé:cnc:~'e “aterial License
Reierence U.S5.N.R,C, F-culatlory Guide .9d.9
Item No, 131

The ventilation rate through this facility is higher than similar
facilities to minimize ozone concentrations. One 4,008 cfm
blower is located on the roof to exhaust the air through a

roughing filter,

The intake and exhaust vents are located in opposite corners of
vhe radiation cell.

Experience in using this system at the Tustin and Schaumburg
facilities assures that 1.:: than 8.1 ppm levels of ozone arce
maintained,

s T T T X T T Y T Y L Y

Ref. Section No. 3 "Gamnma Cell Safety Systea®
Section No. 16 *ventilation Systea®
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saction ho. 7 paje 6

posicn Safety rnalysis
__.d_‘—

Entry to Cell Through the vent

——

Unauthorized entry through the vent ducts is prevented by a
steel grill cast into the vent openings at the roof level.

ventilation System

The ventilation system is provided with a £ilter system
which will prevent the escape of any possible contamination from
the cell. The blower i$ interlocked to the fire alarm system
such that it will be turned off in the event of a fire signal.

Fire in Cell

The cell is equipped with a sprinkler system in the cvent
there is a fire in the cell. The vent is monitored by & smoke
and temperature detector and if either is activated, the source
will be lowered, the conveyor stopped, and the ventilation fans
turned off.




Section No. 16

Ventilation System

The ventilation system is necessa:y to remove ozone and heat
from the cell. The ozone is produced through ionization of the
oxygen in the air. The heat is generated from absorption of the
gamma rays by the product carriers and shielding.

Several theoretical equations have been derived to predict
the generation of ozone brought about by the interaction of gamma
rays and oxygen. Sample calculations are included herein as
examples.

I1f the theoretical numbers of czone generation are used to
size a ventilation system, a very large fan would be required to
reduce the ozone concentration to the 8.1 ppm acceptable level.
Fortunately ozone is a very unstable material and rapidly
destroys itself by recombination. Reported G-vulues range from
8.1 to 2¢ depending on temperature, humidity and geomet:ic
considerations.

. The RSI facilities have ventilation rates through the cell
of 4,000 cfm. This rate is twice that of comparable sized
facilities. A percentage of the air is sucked through the maze
and discharged through the roof thereby maintaining a negative
pressure differential between the cell and the warehouse areca.
This system has proven to be very adeguate as evidenced by the
absence of czone upon entering the cell after the sources are
lowered. The nose is an excellent czone detector, with the lcwer
level of detection being around .05 ppm. At 6.1 opm, definite
irritation occurs.

The air, 23 it leavas the cell, passes through a roughing
filter.

A steel grate is embedded into the roof at the vent exit to
prevent anyone from climbina down through the vent duct.

Smoke detectors and tempezature sensors are installed in the
gxit vent to detect fires in -he cell. These are interlocked to
shut off the fans when a fire is indicated. This will tend to
smother the fire and prevent clogging of the filters.




SN

-
-
IS
-

o

Mr. Will Ingram

radiovleogical Health Section

Georgia Department ¢f Human Resources
8§78 Paachtree Street, NE

Aklaica, Georyia 23309

Daar M¥c. Ingram:

Per our phone conversation on TFebruary 2, 1987 concerning the
emergency pcower units failure, our corporate safety committee has
reconnended that the interim manual operating procedure wve
initiated be made a permanent procedure. Our safety committee
believes that manually lowering the sources during a power outage
raduces the problem that could exist from automatically lowering
the sources.

Attached is a copy of the new procedure that would replace the
cciginal esmergency power procedure in our license for your
review, .
If you have any gquestions please contact me.

Sincerely,

Tom Fisher
Genevsi Manager

TDE/cc

Enclosures

>

RECEIVED
iar % %
RADiOLT . Y

l HEALTHR UMIT

.

Racalion Slerlizers Incorperzted, 2303 25stizn Court, Decziur, Grorgia 23533, T(! slhona: (<02,231--077
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MANTALLY LOWIRING
SOURCE RACKS

In the event of a power outage following preocedures must be
completed if the power is not restored within one minute,.

1. Make nyv citemprt to 2nter the ccll.
2. One of the following must be contacted if at zll possible:

First: Tom Fisher 564-1745
R Second: Jerry Tallent 483-8075
Third: Stan Clipson 972-46062
Forth: Adam Clipson 469-0288

3. Once an attempt to contact one of the above has been made the
lead operator will begin the following procedures bearing in
‘ mind that the process is divided intc two steps:
' Step #l: Shielding Isotope

B P

Go to the roof of the cell and locate the manual brake release
arm on source hoist #l. Pull the manual release arm back and
allow the racks to lower two or three feet and relezse the arm.
Repeat this action until the racks have been lowered
approximately seven feet.

Move to rack $2 and repeat this process. Then move to rack $3
then Rack #4. ) : '

DO NCT enter the cell. Radiation levels in the cell may still be
very high.

Step $#2:

One rack at a time continue to lower the racks as in step $l.

Speed is not an issue now since the sources are shielded :

substantially enough to protect the product. Watch the rabbits

clcsely to prevent an ove:travel at the becttom of the pool. Once

all racks are lowered completely secure the system by locking the

conveyor room doors. lMonitor the entrance to prevent entry until
"the RSO or his designee arrives or power is restored.

Once power has been restored normal restart procedures may be
initiated.

: . . ) .

Radistion Sleriiizers Incorporzizd, 2300 Liellon Court, Cecatur, Gecrgia S0035/Telephone: (402;581-2077




= IMPORTANT NOTE**

The cesium racks are heavier than cobalt racks and must not be
allowed to lower too rapidly. Lower the racks only two or th:ree
 feet at a time. Cesium racks are racks number 1 and 4.

When lovering any rack it is imnoctan
th»y ceccns slack, stop immadictsly

2.

t to watch the cables

. 1If
7 aad notily personnel in ize

.
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April 3¢, 12357 RADIGLOGICAL
HEALTH UNIT

Mr. Wiil Tngraw

Radiolojgical Health Section

Georgia Department of Huma: %esnhurces
378 Peach:ireon Rtrzet, NE

Atlanta, Georgisz 30309

Dear Mr. lnaram:

I would like to amnend our key contro) pelicy :hat was submitt2d .

in our liceas2, (A-868-1, tc the statez on January 15, 19346 oz in.n:
vieawl as follows: —_—

Leys

2. Jinsole Koy b, iocf Latch Koy

Ce. Macuinery Room Keys : d. Macainery Rocem Panel Xeys

&, FR.eczrical Box Keys

1y authorized personnel, production manager, shift supervisors
and any material handler who has satisfactorily cempleted i
supervisors requirements, will have access to ka2ys that woulid
allow 20:cy into restricted arcas of the building.

a. Thoer=e will be only one censole key available for operating
the control ceonsole at any time during a 24 hour period. The 380
will have the other consolzs ey locked in his desk. I£f at eny
“:m2 the building is noct operational the conscie X2y will he
recurned to the RSO or his cesiynee.

b. The rvdof latzh keys will also bhe lockad up in the KS50°s do:
z2nd will oaly be issued to authorizced pecsonnel upn
loading/anloading radiation soutrces or to Ju mainienancs on the
rcof of the building. when loading/unlcading or radiatio
soutrcas of wmaintenance on th2 roof i3 completzd the key will bhe
returned to the RSO. '

c. Tue twd docrs leading to the tote transfzr ryoon will have one
ray staygzé 3o that it wil: 52 accessible to all snlit

:
PRI O TR A

lla\uo/ri Sterilizers Incorporated, 2300 Melion Court, Decatur, Georgia 30035/ Telephone: (404)981-4077

LY




d. ‘he thecea2 Tonsola pa
-l

nels in tae tote trausfer touw.
procrammable controller, =iz2ctrica! and safz2ty annumesrator panel,
wWwill hawva cne %2 issued to the przduction ma2rager who in tura
willi stage th2 %oy in che cousczle room so that each shiik
supervisor will have access to the key in order tz perfo::
maintenanve on rthe system.

# The eleatrical panel bLaxes on tov 2f th: cell will be kept
Lockid and fhe Ley will he stoaned in rhe coantroi conscle rooce

Aaflily Wil REYH il lcam Fo.

. ALl Xeys not issued i items a-2 will be locked up in the

"Feneral Manager's office.

1f you have any Juastions plesse contact me.

Sinmrrzlyy

Tonr Fisber
Geaeral Manag=arc

TDF /o2
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~ Szptomber 10, 1987

“r. Will Ingram

Radiological Health Section

Georgia Department of Human Rasources
B78 Peachtree Street, NE

Atlanta, Georgia 303909

D2ar Hr. Ingrain:

Per our phone conversation on September 4, 1987, éoncc:ning our -
request to incrzase the 30 second delay time to 45 seconds. This
increase in time will allow more time t¢ visually assure that

everyOﬁe is out of the cell nrxo: to s2tting the safety system up
for operation, :

The change is in section No. 3, "Gamma Cell Safety Systaem", of
our license. .

~—if you have any questions please contact me.
Sincerely,

~7

Tom Fisler
Vice President of Operztions

TOE/cc - N

RECEIVED
SEP 11 15

RAOLOGICAL
HEALTH UNIT

Fi_ ‘ion Sizrtizers Incos pereted. 2320 Lhziicn Court, Drcxtyr, Georgia 3GC35: ' Telephone: (S053824-3077




MELVIN W, CARTER, Ph.D.
Consultant
RADIATION PROTECTION

September 14, 1987

Mr. Thomas E. Hill, Chief

Radioactive Materials Unit

Radiological Health Section

Georgia Department of Human Resources
878 Peachtree Street, N.E.

Atlanta, Georgia 30309

Dear Mr. Hill:

Reference is made to our meeting and discussion with Ms. Lynnda Jones on September

11, our visit to Radiation Sterilizers Incorporated (RSI) on the same date and meeting

with its Manager, Mr. Thomas Fisher, and copies of the relevant correspondence
exchanged between R.SI and the RHS/DHR.

Based on my radiological protection evaluation of the RSI facilities and the background
information I reviewed, the following recommendations are presented for your
consideration:

Nzl

Itis suggested that a standard layout drawing of the RSI facility be made a part of

-the RSl files in order that pertinent comments and discussions could be based on

common terminology and nomenclature. For examples, the hot cell itself would
be identified as would the entrance maze, the machine room, the area over the
hot cell, and the room "beyond the sliding doors" and immediately adjacent to the
maze entrance. For our purposes, I'll identify this latter room as Room X.

As RSI has requested, I would recommend that Room X be defined as a radiation

control area for which access is limited and controlied. Therefore, RSI workers

would have access to the "machine room” (outside the sliding doors into Room X)

- and to the area over the maze and the hot cell (presently accessible via a

permanently installed steel ladder).

“This access would be for purposes of operation, maintenance, and repair. It
- would include, for example, access to the area above the hot cell to permit
" manual lowering of the source racks in the event of a power failure.

4621 Ellisbury Drive, Atlanta, Georgla 30338
(404)894-374S or 458-9474




Mr. Thomas E. Hill
Page 2
September 14, 1987

The space above Room X would also be an inherent part of the radiation control
area and thus the third dimension (vertical dimension) would be included in its
definition in addition to its length and width.

The space identified in ltem 3 above should be protecied with a positive barrier
to limit and control access without authorized permission. This posiuve barner
could take the form of a six-foot cyclone fence arourd its two free sides, namely
the one towards the maze and above the second fioor (floor over the maze and
which now has a metal hand rail) and the side towards the machine room and
immediately above the partial partitica cni.taining the sliding doors.

The fence should include an appropriate gate with a padlock and key. The key
would be available only to those authorized to enter this area for repair and
maintenance activities oa the tracks or motor.

Each outward side of the fence (that facing towards the area above the hot cell
and that facing the machine room) should have a standard "High Radiation Area”
Entrance into Room X and the space above Room X would represent entrance

into a radiation controlled area. This would require that the source racks be’
lowered (shielded positioa) and authorized entry procedures be followed.

Please let me know if there are questions or if I can provide additional detail. Mrs.
Crumbley, at 894-3718, can provide telephone contact with me if this is nceded prior to
September 24 which will be my return date to Atlanta.

Sincerely,

e Caress

Melvin W. Carter

MWC/be i
cc: Ms. L Jones
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Mr. Will Injram -

Radiolozicsl Hdzalth Section

Gevcgia N=aartneat of Human Resources
878 ~::.-!Lc.:3 Street, NE

hAtlant:, Georgia 30309

vear Mr. Iagram

Par our Dhone convarsation on Septendber 16, 1987, congerning our
raquest 9 reguire only "Radiation Enployzaes™ to wear fila badges
«“ni1le .oxkiag. The chanjes in section £6 iteam $8 0f our liceuse.
1£ you have any questions please contact me.

Si}jﬂly.
‘ - .
L4
TN

7om Tisher

Vice President of Operations

ToF/0P

Reziglion E1ertisceg mseemsrried, 2302 trcien Couct T.2xtur. Ceorges 20328 Tel,, Mo ve (20-101. 377




Novaeadber 11, 1987

Mr. Will Ingram :
Radiological Haalitn Section
Gacrgia Dept. Human Resources
€78 Peachtzee Street, NE
Atlanta, Georgia 30309

.Jear Mr. Ingram:

with tnhe addition of the walled in izea adove the vell and over
tne sliding 4ccrs in the machinery our key contcol policy has
Luaan revised plus a new procedure for gaining 2ntcance (acough
the mazzanine door has been established.

e hope the above information meets with your approval and that
‘the non-coapliance issue, of Fedbruary 18, 1935 can now te found
1n compliance.

1£f you have any qurstions please contact a2e.

Sincerely,

Toa F: :
Vice President of Operations
TOF/4p
Enclosures ——
3
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Sl ienre eeeiputel2d. 2300 L1 ion Court. Dectur T2y TS Teloglohe fee-, 031 0P 7
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Procedure for Using iirzcanine
Door on Top of lell

1. Before access through the mezzanine Zd0r on top of cell can
be acconplished, the following procedure must be comnpleted.

2. Mezzanine Dcor Entrance Procedure: Entrance through the
mezzanine door on top of cell will be gained by lowering the
S$OUICesS, turning tne console key to off, removing 1t, and
then placing the console key in safaety enumerator panel and

. ctuating. Entry thzough the mezzanine cell doo: can then be
made carzying an operable survey meter. .

3. COnce work has been accomplished the cell mezzanine dooz will
be locked and nozmal start up procedures used.

Pesir:on Ste, Lavrs 'neorporated. 2300 thetton Court. Dacstur, Georgis 30035 Telcsone: (V21;651-4077

&




a. Console Key

b. Roof Latch Key

€. Hachinery Room Keys

d. (3) Item Machinery Room
e. M2zzanine Door Key

Only suthorized parsonnel, production manager, shift supecvisors
and any material handler who has satisfactorily completed the
supervisors requirements, will have access to keys that would
sllow entry into restricted areas of the building.

8. Th2re will be only one console key available for opecating
the control console at ant time during a 24 hour period. The RSO
will have the othez console key locked in his desk. If at any
time the building is not operational the console key will be
returned to tha RSO.

b. The roof latch keys will also be locked up in tha RSO desk
and will only be issued to suthorized personnel upon
loading/uniocading radiation sources or to do maintenance on the
roof of the building. tWhen loading/unloading of radiation
Sources or mairtenance on the roof 1s completed the key will be
teturned to tne RSO.

C. The two doors lcading to the tote transfec room will have one
key issued to sach shift supervisor and production manager.

d. The three conscle panels in the tote tzansfer room,
programebie controller, electrical and safety annumerator panel,
will have one key issued to the production manager who in turn
will stage the key in the console room so that each shift
supervisor will have access to the key in order to perfora
maintenance on the system.

‘@s Thete will be oniy one mazzenine door key issued and it will
be to the maintenance manager. The spare keys will be lockaed up
in the RSO desk.
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November 24, 1987

Mr, Will Ingram

Radiological Health Section
Georgia Department Human Resources
B78 Peachtrea Street, NE ‘
Atlaata, Georgia 3063@¢9

Dear Mr. Ingram:

Psr our phone conversation on November 20, 1987, I am requesting
that the area beyond the floor to ceiling, machine:y room, be
leclassified as an un:cs::zcted area.

The r:qQuest is being made becsuse of the addition of the walled
in area above the cell and over the sliding doors.

1f you have any questions, please contact me.

i

Vice Presidant of Opuerations

fDF/cc

RECEIVED
DEC 1 g7

RADIOLOGICAY, |
HEALTH LT ]

tien S1zgitis:s Incorc inied, 2200 tielion Court, Decatur. Geoegia 30035/ Telephone: (202)651-2077




o) GEORG!A INSTITUTE OF TECHNOLOGY

tRVORONMCNTAL RESOURCES CENTER . 1404) 894-3776
=03 OLD CIVIL ENGINEENING BLDG

W TLANTA, GEORGIA 30332 y‘ay 23 R 1988

. Tom Fisher
RSI
2300 Mellon Court
Decatur, GA 30035

Dear Mr. Fisher:
The water sanmple that you subnitted on May 10, 1988, for

analys:}s was mneasured Dby gamma-ray spectrometer, Wwith the
following results, in picocurie per liter:

§38677 Radiation Sterilizers, Inc. 48
- No otbi: radionuclides wvers detected (Co=-60 < 2 pri/i).
)' The less-than value represants the 2-gtandard deviation values for

¢he count Irate peasured for 50,000 seconds, after background
.subtraction.

Please let me Xnov if I can provide further information.
| Sincersly yours, f
Beznd Kahn ' .

BK/rs




Juna 6 1968

viemo to: Mr Tom Hill

from: ¢ Tom Fisher

Subject: Lezking Cesium Source and cleanup
Re: ~ License number GA-B68-1

Daar Tom,

pue to the leaking source and cleanup at Radiation Sterilizers
inc., no product will be processed until the leaking souxce and
cleanup is completed.

"l
Sincerely
“Tom Fisher
3
|
H ~—

Fariciion Stariiizdrs Incorposited, 2260 Licticn Court, Decetur, Georgia 30035/ Telephone: (404)551-4077
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June 11, 19LE

| 5% 48 Thomes E. E ill

Rcting Directer, Radioactive Materials Unit
Radiological He 21lth Section

Office of Regul:rtory Services

B78 Peschtree Street, Svite 608

htlanta, GA 36329

Dear Tom:

I have been advised that the USDOE is willing to assume
the responsibility for the removal of the leavy Cs=137
source f{rom RSI Decatutr facility, concurrent with any
othet con*amxne.ion with it.

This letter recaests that the USDOE be recogn;zed by the
tate of Georgia 35 2an agency worLGg under RSI' 5 ;:cense

to perzora this task.

In general, the task will include 211 activities
essociated with the timely jdentification of the lezky
source, its rexoval from facility and decontamination of
of the facility to restore it to an operable conditioen.

DOE will use the combination of their own personnol,,xsz
personnel, and sub-contractors. The DOE coorédinator will
be Mr. Bobby Dzvis. ' .

It is exphasized that these activities be accomplished in
the most timely and expeditious ma2nner for the benefit of
2ll agencies 1nvolvod.

Sincerely,

Allan Chin, President

AC:ck

L
.
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June 15, 19&8

Joe lLaGrove, Hanager

Oak Ridge Nationsl Laboratories
'U,S. Department of Energy

Post Office Box E

Dak Ridge, Tennessee 37831

Dpezations

_ Dear Mr. laGrove:

This is to confirm the State of Georgia's request
£or the Decsriment of Energy's assi
affort to Tamove 8
Scterilizers Incorporated irradistion
It is our understanding that the Department of
the lesking Cesium-137 source and develop a pl
removal. In addition, the Departmen
of the damsged &
understand thst removal and TeLOVErY
by the De t of Enargy with state and
Radiztion Stecilizers Incorporated.

your in’‘ormation a copy of »

We are enclosing for
Jadimtion Stevilizers

P=. Allan Chin, President,

Shotld vou have any questions concerning
know.

Sipcerely,

.‘ W

J
Cormissioner

ce: J. leenard Ledbetter
Mastin J. Rotter
U.5.K.R.C. Region II

IQ
-

JGL/the

stance tn the state
leaking radiation sousce at the Radiation
facility in Decatur,
Enezgy is to ident
an for its safe

t of Energy will managse renoval
ource and clsanup and reccvery activi
sctivities will
£edera) organizations

t CW fATLANTA, GEORGIA 303W-1202

une 11, 1988,
manuging an

on J

:
T w
-e-

Georgia.
ify

ties. We slso
be zoordinated
and

jetter to us from

Incorporated.

this matter, please let me

s G. Ledbezter, Ph.D.
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- S UNITED STATES
g NUSLEAR REGULATORY COMMISSION
i : WARMINGTOX, B, C. 3000
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June 17, i!BS

" eseoge®

tire John B, Baudlity
Actind Dirsctor
office of Remedial Action _ :

snd Vaste Yechnology :
office of Nuclear Energy C
U. S. Department of Energy
Mashington, D, C. 20545

Dear Mr. Baublite:

This refers to the recent failure of one or more sesiume137 (Cs-137) sealed
sources at Radiation Ster{lizers, Inc.'s (RS!‘'s) Decatur, Georgis facility,
and to its {mplications for continued use of the same type of sources at RSI
and othar tacilities 1108N520 by Lhie Ruilest uwlutaa'bmiaahn (NPS) and
Agreement Stites, The type of source in question i3 ¥aste Encapsulation
and Storage Fac{lfty (NE F; capsule (the source), esch of which contains about
- 40,000 to 50,000 es. These sources wers Tabricated st facilities operated
for the Deptrtment of Energy (DOE). They are owned by DDE and are leased to
users licensed by NRC or Agresment States. An essentisl &n of the basis for -
Kal's evthorizing 1icensees td use the sources ws that sources would
. aintadn their {nteprity throughout the period of use at Y{censed facilities
and that they would bs returned to DOE et the end of use. Enclosure 1 14s5ts
the domestic facflities licensed to use thess sourses. -
As & result of the failure of the source(s) st RSi, KRC sust determine whit
steps need 20 be taken a3t the other licensed facilities to assure safety.
Enclosurss 2 and 3 are copies of Confirmmatory Action Letters (CALS) that MRC
. has 1ssusé to {ts Jicensses as & short tsrm response. ' Vhe CALs requirs KRC
1tcensees to dncrease monitorine to provide early notice of & similar failure
snd to ixplensnt certain emerpency p 4¢ alevated Cs-137 levels are
detected, Copies of Enclosures 2 and 3 have also been sent to Colorado for
4ts use in preparstion of 8 CAL o 1ts licenses, lotech. These steps, while
enhancing safety, will not, of course, prevent the sources from leaking and
the attendart probdiems associated with sleanup should they lesk.

During the fnterim per{od until the cause(s) of source failure has bsed
evaluated, NRC needs to decide whether cont nued use of the scurces should
be permitted and, 17 50, whether the conditions described in the CALS are
sufficiant o ensurs sefety of workers and the pudblic. To metke these
decisions and similar decisfons for the tong tern, we need the following
informstion from you: '

- | S/




1. The plans and schedules for determining the cause(s) of source fatiure,
Anong other thinps, this will give us en estimate of the length of
ths interim period until the cause of source fallure i3 evaluated,

2. A preliminary evalustion of ths 1ikely or possidle cause(s) of
source fatiure and DOE's recommended preccutionary actions, §ntluding
recozmendstions for esrly detection and early isolation of & leakinp
source. in this regard we are particularly interested 4n knowing how
source failurs may be related to chloride stress corrosion, thermal <
cycling, impurities in the cesium chioride, quality of the water {n .
the RSI, Decatur pool, defective quality control, or some combination
of these or other factors that you can identify. As a corollary, we
sre aiso interested 1n how these factors influence any precautionary
actions DOE might recommend.

3. Ay DOE plans to racall the scurces or to {ssue any sdvisory
precautions to source users before the exact cause of source.
fal{lure 15 established through laboratory amalysis.

4, The results and conclusions of your review of the quality control

of WESF sources in general and the 252 sources at RSI, Decatur dn
particular, We assume that this review will consider all aspects

of quaitty control of both the inner and outer capsules, including
Sacket and end cap weterials, procedures for closing the capsules,
the procasses and edures used to examine the Jackets, closures,

~ etc., snd the results of the various tests doae on the sources,

espectally thess used at RSI, Decatur. o

Wc would sppreciase responses to the sbove ftemt as soon as possible or withinm
30 days of the ate of this letter. Please call m at 492-3426 11 you have
problems meeting the requested response time. :

Basad on discussions at the Jume 13, 1988 meeting of DOE staff and cotitractors
ang NRC staff, we assume that DOE will provide oral and written notification

 of the RSI incident to all racipients or currcnt possessors of these sources,
both domestic and forstgn. - Plaase notify us 1f we can be of assistance in this

regard. v

Recognizing the significance of the RSI {ncident to the discharge of our
health and safety responsibiiities, we plan to stay abraast of progress
at RS1, Decatur with regard to DOE's plams and schedules on managing the RSI
cleanup through MRC's Region 11 office in Atlanta. Ve plan to consult directly
with you and your staff on the other matters discussed above. Plumase Teel
frap to call me {f you have any questions on these matters,

-

{

-»ehe aAae Ly 2 3 - .
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_He appreciste DOE's timely and helpful response to this pressing problem.
Sincerely,

Riclurd E. Cunn'lnghm. Dinctor
Division of Industrial and
Medfcal Nuclear Safely

Office of Nuclear Materfel Safety
and Safeguards

tnclosum°
1. List of Domestic Licensod
Facilities Using Cs-137

WESF Sources
2, NRC 1tr dtd 6/13/88 to RS{,

bastarville, Ohto
- _RKC 'ltr dee 6{1!(;8-&» Applied 'M“M DI
- . Enargy urp.. hbm. Virginia -

cc ulonc‘!osum:

Delbert Bunch, DOE.

Richerd Starosteckd, DOE

John Setser, State of Gecrgin
J. Philip Stohr, NRC, RII
Charles Noni‘lm. KRC, RIIl

5 |
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June 24, 1988

EO-88-332

r. Allen Chin .
Radiation Sterilizers, Inc.
2000 Sand Hill Road
Building #$4-245
‘Menloc Park, CA 94025

Deay Mr. Chin:
INVESTIGATION OF CESIUM 137 - APPOINTMENT AND ?ﬁRPOSE

As we discussed during our meeting yesterday, I have been
appointed by Joe La Grone, Manager, oak Ridge Operations, 2s
chairman of a board vwhich is to conduct a Type P investigation
in early Juns 1588, on the Cesium 137 incident at you commercial
facility in Decatur, Gecrgia. I am to prepare an investigation
report in accordance with DOE Order 5484.1 requirements (a SOpY
of this order will be provided under separate cover). My :
assignment is to determine the cause of this incident a2nd the
adequacy of DOE'S administrative control and incident response
systens. The scope of the investigation consists of two arez:
The first deals with the specific incident and related issues
(technical aspects, capsule quality, safety analyses, control
systens, response, etc.): and the second area dezls with
management and administrative matters (lease agreement, contract
administration, controls, financizal arrangements, licensee
operational commitments, etc.).

- The purpose of the investigation is to provide a systematic :
4 approach for examining detzils concerning the incident. The neecd
for understanding the cause—effect relationship of this incident,

the potential hazards invelved, and what corrective actions are
required tc prevent a recurrence, is paramount. The intention of

the accident investigation process s to improve systems and
prevent accidants.

Also as we discussed during our meeting on Wednesday, I and the
other investigation poard members would like to meet with you and
members of your Decatur staff during our upconing visit to the
facility. We will be in Decatur beginning Monday morning June
27, 1988, and would like to arrange 2 meeting with you on Monday
- afternoon.




in agd:tion we vill wish to see the documentialion which REI has
concerning its operational procedures and histery of The Cesium
cylinders. & mcre definel li.siing c his cotumentation vill De
provided shor:ly.

Through the above discussions, ve vish T)> provide RSI, the
opporiunity to make input to This inveslication and to ensure
that the investigation board understands clearly the informazion
resulting 2rom the investigation. RSI, will have the
OppoOYTUNniITY to comment on all portions at the draft repor: for
technical accuracy.

Your sssistance and cooperation are appreciated.

Sing

onald 0. Eultgren, Director
Enriching Oparations Divicion

Inclosure (1) Under Separate Cover



July 1, 1988
EO-88-346

Mr. Thomas E. Rill.

Environmental Radiation Specialist, Sr. .
Radicactive Materials Unit ot iy »7 deropm
Radiological Heulth Section ~ -
G.M.H.I. Room 425 - South

1256 Briarcliff Road, N.E.

Atlanta, GA 30306-2694

Dear Tom:
INVESTIGATION OF CESIUN-137 1EAK

rirst I wvant to thank you for the cooperation extended to the DOE
investigation team. Your help and that of your staff has been of
great assistancs to us.

As a regult of our conversation on June 29, several documentation
needs were cited vhich require more research. Specifically wve
would appreciate any documentation vhich deals vith the following
subjscts: _

1. The absence of HEPA filters on the RSI facility.

2. The removal of a thermal couple to monitor source
temperatures.

3. Any bulletins provided to you by KRC concerning the safety of
high radiation capsules. :

We would also appreciate a copy of the agreement which the State
of Georgia has with the KRC.

You provided a partial list of recommendations during our
conversation which you would try to inplement if a future
facility using Cesium-137 capsules attcapted to achieve an
operational licenss in Georgia. We understand that these are
your personal gindings wvhich may not reflect State of Gaorgia
policy and that your list may change. S5till, we respect your
£indings concerning this incident and will appreciate your
thoughts.
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July 28, 1988

Mr. Ronald O. Hultgren, Director
Enriching Operstions Division
Department of Energy

Oak Ridge Operations

Post Office Box 2001

Oak Ridge, Teunnessse 37831-08651

Dear Mr. Rultgren:
XE: Radistion Sterilizers, Inc. (RSI)

‘ia respouse to the questions in your letter dated July 1, 1988 ¢
following documentation is offered:

1. Coucerning the absence of the EEPA filters: Attached is corvesponden
dated January 16, 1987. The correspondence has revisiosons attach
of RSI's policies and procedures. The revisions dalete sll referenc
to the NEPA filters. The submitted rvevisions wers approved by o
:f!tcﬂ and resulted in smendment number .0% to RSI's radicactive materi

icense.

2. Comcerning the removal of a thermal couple to - momitor sour
temperacures: Attached {s correspondence dated Januvary 28, 1986 whi
recommends that based on temperaturs dats collected that the irradiat
operators be allowed to drop the requirsment for the themocouple
the source rack. Based om this recouméndation our office issued
corrected copy of amendment 07. (sttached) which deleted the thermocous
requiresent ia Comditicn 32 of the orginal smemdment .07 (attached).

3. Concerning bulletins provided by WC: A wmember of our staff call
you os July 5, 1988 to advise you that the DOE fnvestigation team }
copied all of our bulletims. You indicated im the conversation tt
those copies received by the iovestigation team should be adequs
and that mo additiocnal copies wers nesaded at this time.

I¢ further information is seeded for the imvestigstion plsase do 1
hesitate to call me at (404) §94-3795.

Sincerely, -
g Wi/
\._jv»‘c &
Thowsy . Hiil, Acting Director
Rediological Mealth Bectionm
0ffice of Regulatory Servicas
TER/ger

Eaclosurs

AN FOUAL DPFORTUNITY EMPLOYER
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Excerts from DOE/DP-0013, Vol.2  August 1983

Recovery and Use of 137 ¢5 from Defense Wastes
Policy and Strategy

"It 1s & policy of the DOE Defense programs to encourage widespread use of >
byproducts .... from defense and other nuclear activities. ... past commercialization
of ... nuclear-based ventures .... have been discouraged by unanticipated
restrictive regulation, ... In implementing 1ts policy of encouraging
widespread use of byproducts, the DOE proposes sufficient engineering
demonstretions of first-of-a-kind byproduct applications that technical
operability, safety, environmental and public acceptability .... are
established for each generic application.

DOE participation will normally be 1imited to one engineering demonstration of

8 .... specific new applicaiion of technology. In some instances, second or

third demonstrations may be necessary to accomplish the objectives. ....

DOE .... will supply byproduct &.ierials for demonstrations and commercial
applications (and) will accept the return of radiocactive materizls at the

end of their useful 1ife. The Dog's commitment to the operation of an =
engineering prototype .... will be Yimited to 4 years, after which the

facility and its operstion will be the sole responsibility of the user

sgency.

Interface agreements will be prepared, 3s appropriate. Regulatory agencies
with which interfaces will ocaur include: The .... Nuclear Regulatory
Commission (NRC); ....A determination will be made of how many demonstration
units of a given generic type are required for each application.

veeo.Thirty years after reactor discharge 137 Cs and %0 Sr constitute
98% of the thermal energy and 97% of the penetrating radiation in high
level waste. ... Removal of those two byproducts has the same effect a°
aging the wastes wndreds of years. :

The cel@um-137 frradistor program .... is directed toward the design, »
construction and evaluation of prototype demonstration irradiators and

transfer of the technology to the private sector.... for sewage sludge

jrradiators .... (and) for food frradiatien. ... (A} pilot irradiator was

built and 1s operated by the sandia Natiomal Laboratory. The {rradiation

source 1s one megacurie of cesium-137 in standard capsules fabricated in

the Hanford WESF. This 1s the only {rradiation factlity in the U.S.

aurrently using cesfum-137. Sewage sludge, grapefruit and mangoes have é‘/

thus far been irradisted. WMrn ators).

Sewage Studge Emmnring Demonstration Irradiators

By agreement with the City of Albuquerque, New Nexico, & sewage sludge
{rradiator is being designed and {s scheduled for construction. Initially
this {rradiator will use 5 MCi of cestum=137 in the form of WESF capsules

Py
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ve.. expansion (about 1995) will fncrease the source to 18 MCi of cesium-137,
This frradfator will function as a commercial demonstration facility. ... The
treated sludge will be used .... 3s 2 soil conditioner for neardy public
lands, -

essoPreliminary planning has been done on a second plant to be located at
Idaho Falls, ldaho .... to convert .... sludge to & marketable product for
sale to farmers and ranchers in the area.

Food Engineering Demonstration Irradiators

A small transportable cestium-137 irradiator (TPCI) has been conceptuslly
designed and will be under construction in 1983, ... For .... fruit, mut and
field crops .... dose requiresents .... can be .... determined only by mcans
of pilot tests near the harvest site. ... The irradiation sources will be
transported separately in a DOT -approved cask. The irradiator will be
constructed tn & semi-truck trafler .... Following successful research and
development testing in TPCI, the next step in technology transfer toward
commercialization is the construction of a near-commercial-sized fixed
facility. ... The irradiation plant will be operated as a demonstration
faciliry for an agreed-upon period (perhaps 4 years) to satisfy the need

for verification of design, operation parameters, the economics of the
process, and public acceptance of frradiated food products. ... Title and
operation of the plant would then revert to private ownership or the plant
be sold to private ownership and operated subject only to the provisions of
8 NRC license. ... A major step toward commercial-scale disinfestation of
pork by drradistion is the current plan for s joint venture for the cohstruction
and testing of a demonstration-scale cestum-137 trrediator.

Improved .... Capsule

The currently-used WESF cesium-137 capsule .... was designed for water
basin storage of cestum chlortde as a waste meterial, ... The capsule is a
Tess efficient gamma radiation source than desirable. The current TPCI
conceptual design offers an opportunity to investigate a smaller dismeter
capsule. oos :

An analysis will be performed to quantitatively determine the incentives for

tmproving the capsule design for future tfrradiation facilities, Capadility can

be installed In WESF to produce cesium-137 capsules of the improved design
from future PUREX waste and/or to continue to T111 the current storage
capsules with cesium chloride. _ .

_ New Facllities

Cost estimates have been prepsred for the new demonstration irradiator

facilities. These costs are based on the conceptusl design and are only
B", 1."0!!!. l

>




Cost Estimate
($ Million)

Completion
_ Date
Transportadble Cesiume137 irradiator 1985
Albuquerque Sewage Studge lrradiator 193?
.Pork Irradiator 1985
1985

;Fruit. Nut and Field Crop lrradiator

ldnho Falls Sewage Sludge lrradiator not determined

Cesium=137 lrradiator oemonstntion Costs
{$ in Mi11ions)

Fv-1983 Fy-1988  FY-198%

3.0
3.5
2.5
4.0
not determined

FY-1986

Operating ‘ ' 3.0 5.0 :.D
Capital 5.0 5.0 o
Capital equipment 0.65 0.6 ‘.,:_,

Improved NDE "echno'logl for B.vgroduct Capsu'les *-2:' ~

3.5
- 5.0
0.1

Careful nondestructive examination (NDE) 1s nade of every 'WESF upsule, both
strontium and cesium, immedfately after fi11ing:% NDE of radioisotope-filled
capsules 1is complicated because the capsules are really two concentric capsules,

they are thermally hot, and they have high gasma dose rates.

The NDE procedure

at WESF is satisfactory for the intended deployment of the capsules, i.e., extended
storage in a water-filled pool on the Hanford site. However, as radioisotope-filled
capsules are deployed for use at locations physically separated from a government
production site and the attendant specialized facilities, 1t may be necessary to
periodically examine the capsules nondestructively to {dentify and measure any
capsule anomaly so that corrective action can be taken before there is any detectable

Teakrge of radicactive material from the capsule. -

-

"~ Technology deve‘loped for exuining muclear fuel will ‘be ntiHud to develop NDE
equipment and methods for exsmining weld quality, stress-corrosion crack developmeat,
intergranular corrosion and wall thinning by interna) or externa) chemical corrosion
on capsules filled with radicisotopes and deployed for beneficial use. Such
examinatfons should be made soon after filling, and, espectally for cesium-137
{irradiation sources, repeated periodically in the frradistion facility. This will

. greatly en'lance the safety and the public confidence tn the safety of the frradiator.

This effort will 1) establish the design and inspection criteria for capsules
and liner closures to ensure fnspectability, 2) estadlish the feasibility for
continuous or periodic monitoring of the capsule 1n use, 3) design and build
an inspection system, and 4) design and build a prototype monitoring station.

&5



Byproduct Inventories

vees Cestum-137 .... (is) .... available from currently stored waste and from
future processing at Hanford, at the Savannah River Plant (SRP), at the ldaho
Chemical Processing Plant (1CPP), and {potentially) from commercial spent
fuel. .... Although a byproduct may be potential’y recoverable from & given
source, it does not necessarily follow that recovery is either technically

or economically feasible. At present .... emphasis has centered on safe,
cost-effective management of optimized heat or radiation sources, In

future processing, changing the emphasis to byproduct packaging and the
imposition of appropriate controls will ensure high-quality sources.
Cesium-137 recovery, but not packaging, is currently planned at SRP. for
waste management purposes. The recovered cesium-137 maybe added to the
sludge and vitrified, separately vitrified, or converted to a suitable
bypreduct form and packaged for byproduct USCaees

The minimum cesium-137 content of fission-product cesium acceptable for use in

cesfum-137 irradiators has not been specified. ... Ninety MC: of cesfum-137 is A
currently available at Hanford for irradiator utilization. A "Typtcal* s
irradiator would use 2 to 10 megacuries, so the current inventory is ‘

sufficient to fuel 10 to 40 *T§pical® irradiators. ... The cumlative
amount of cesium-137 recoverable from Hanford operations and from SRP by
1990 wiil be about 250 mega curies. ... - 2 o S

En§1ronmenta1 Protecti&h’

The defense byproducts program will be minaged to conform with applicable
environmental laws and regulations such as the National Environmental

Policy Act of 1969 (NEPA). This includes £ivironmental KSsessments of

byproduct applications that have potential environmental impact. Environmental
assessments will be prepared and reviewed by appropriste agencies during

the planning stage of an applications project. Upon review of the environmental
assessment for major byproduct projects, the Environmental Protection-Agency

may require an Environmental Impact Statement, Sufficient time must be allowed
for completion of the EIS process before any activities are begun that can affect
the environment. ' :

Cummercial &g\iutions

Commercial applications will be licensed and regulated by the Nuclear

" Regulatory Commission according to the Code of Federa) Regulations.
Equipment manufacturers and/or byproduct users will be responsible for
obtaining general or specific licenses. Byproduct materials recovered,
purified, converted to 2 product form and sealed in containers at DOE

3 )
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facilities will be prepared so as to meet applicable license requirements.
eeses the Atomic Energy Act (Section 91 B) exempts activities at DOE factlities
required for major commercial byproduct facilities. These reports will

treat the health and safety aspects of the application and of the facility
and its operation. ...

Cesium-137 Poplications

Five cestum {sotopes are produced by ngdear fissfon., Cesfum-133 is stable, and
cesium-135, with 2 half-life of 2 x 10" years, 1s nearly stable. Cesium-134 and
136 have relatively short half-l1ives (2.1 years and 13 days) and low

abundance. Cesium-137 has a2 half-life of 30.2 years, a specific activity of

87 curies per,ggan (100X basis), and produces 0,42 W, per gram (100%

basis). The Cs/Cs ratfo 1s about 0.43 in fresm} disch.rged fuel,ee--

The activities and applications for radiation with cesium-137 are summarized in
the following subsections. The summary is by no means exhaustive, and additional
scenarfos can and should be developed to meet natfonal and internatfonal needs.

Slndfa Cesium-137 Irradiator

The cesium-137 engineering demonstration {rradiator now in op'entioh at
the Sandia National Laboratory .... 1S a key element 1n the successful use
)f byproduct cesfum-137 in the irradiation industry. This irradiator uses

-—capsules from the Hanford Waste Encapsulation and Storage Facility (WESF)

containing a total of 1 MCi of cesium-137. The Sandia {irradiator is being

" use to evaluate_the use of byproduct cesium-137 to irradiate many kinds of
materials, to optimize irradiation conditions, and to develop design data
for generic demonstration plants. Sewage sludge, grapefruit, and mangos
have been irradiated. :

Control of Pork T~ichinosis

The "trichinosis stigma®™ costs the U.S. pork industry substantial losses

in domestic and world markets. Current research results, fllustrated in
Table A.}, show that frradtation at doses as low as 10 to 30 krad disinfests
pork of the parasitic nemstode, trichinella spiralis, responsible for
trichinosis in man. As shown in the table, reproduction of larvae is

stopped by doses as low as 10 krad. ... An ongoing cooperative effort among
the USDA, DOE, and the port industry is evaluating the impact of trichinosis in
the U.S. and the potential benefit from a pork irradiation program using
cesium-137. Existing technology is being used to demonstrate the feasibility
of producing pork "certified trichina-safe” by gasma irradiation of split

bog carcasses. A major step toward commercial-scale use is the construction
and testing of a demonstration-scale irradiator by a Federal laboratory or
an educational fnstution to establish the feasibility of the process and to
obtain information required for fuel-scale cosmercial implementation.




TABLE A.l. Trichina Survival Dataf?)

Radiation Dose, 5-Day Adults, Hysc'Ie Larvae,
. krad per rat per rat

0 ‘ 1,800 325,000

5 1,800 84,000

10 9500 <

20 31 0

30 0 0

50 v -0 0

(a) Data obtafned from the USDA Agricultiral Research
Service, Beltsville, MD. o .

Disinfestation of Citrus Fruits

Florida citrus is currently fumigated with ethylene dibromide (EDB) for insect
disinfestation. The EPA proposes to ban EDB, a suspected carcinogen, from

further use after June 1983, Irradiation with cesium=-137 1s being investigated as an
alternative to disinfestation by EDB fumigation. Recent research on {rradiation

of Florida-grown grapefruit infested with Caribbean fruit fly larvae

indicate that disinfestation occurs at a dose of 25krad. Conversion from

current fumigation practices to irradiation would cost only an additional 1

to 2 mills per pound of fruit processed.




Control of Codling Moth

The codling moth infests numerous agricultural crops of significant economic
value. Host commodities include apples, pears, crab apples, quince, cherries,
walnuts, and many others., High-cost pest-control measures greatly reduce

the damage but cannot eliminate this pest,

Apple production in the U.S. is projected to increase by 40 to 60 percent by
1988. Potential major markets include Japan and Korea, where the

codliing moth does not exist. To prevents its introductfon, these countries
impose embargoes on host commodities such as apples. Therefore satisfactory
disinfestation procedures must be developed before these markets can be

- realized, Gamma {rradiation with cesium-137 is effective as a quarantine

treatment. Irradiation of larvae, at dosages less than 16 krad, has prevented

‘emergence of 99 percent of adult moths. Absorbed doses of 40 krad have

been shown to sterilize adults. Most varieties of apples tolerate doses
as high as 100 krad, permitting flexibility in {irradiator design. An
economically attractive internaticnal market potential is therefore created

-with the use of gamma frradiation as a3 quarantine treatment,

Further r:search to verify efficacy and quantify optimum treatment protocols
and doses is needed to develop the full potential of the cesium-137 treatment
process. An expanded research program is now under consideration by the
USDA, Tizjor facilities for cesium-137 irradiation, however, exist only in
Albvyuercne,” New Mexico. [ Samples transported long distances for tests are
subject %o transportation damage, ripening, time of {rradiation after

_harvest, and other such effects,-which can all: create anomaliies. in research

results. A transportagble irradiator research facility is needed to
support the many research needs at significantly different locations and/or

- different seasons of the agricultural year. ... A “binary” design enabling

separate transport of the irradiator chamber and the cesium-137 source
appears promising for the transportable unit,

Disinfestation ot Dried Fruits and Tree Nuts

Some fumigants used in disinfestation of nuts and dried fruits leave residues

that can limit the marketability of these commodities. Although the
quantities produced are very large, some treatment by irradiation may prove
to aid in solving the infestation problem. Pests such as navil orange worm,

. codling moth, Indiand meal moth, red flour beetle, and sawtobthed grain

beetle are all susceptible to gammz {rradiation. Fifty krad will control
even the most resistant beetle species and {mmature stages of moths. Even
lower doses (20 krad) are expected to control reproduction and growth of
young larvae. A joint industry/USDA/DOE research program to examine the
potentfal of frradiationds a treatment for raisins, prunes, walnuts,
slmonds, pistachios, etc., is being investigated. :
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Irradiation of Municipal Sludge for Agricultural Uses

With more restrictive regulations and expanding populations, the processing and
disposal of municipal sewage sludge is an ever-increasing problem for many
cities. Irradiation of the siudge by cesium-137 {s being examined as 2

method for solving the problem by converting a 1iability to an asset.

Two principal uses of municipal sewage sludge have been investigated: 1) as a

Tow-analysis fertilizer and sof) conditioner and 2) as feed for 1ivestock to

provide nitrogen, minerals and energy. To eliminate the potential health: - :
risk, sludge is irradiated with cesium-137 before it is applied to agricultural ‘ N . R
land or marteted to the public for general use. Irradiation with cesium-137 .. R
can eliminate bacterial, parasitic, fungal, and viral pathogens contained T /{L;
in the sludge. . : ‘ .

Algae produced as a byproduct of municipal waste-water treatment can be fed
to cattle, swine, poultry, or fish as a quality protein supplement. The

algae are frradiated with cesium -137 to eliminate pathogenic hazards. In
this way, irradiation permits the safe introduction of a quality product,
grown on human waste, into the human food chain.

Two cities, Albuquerque, New Mexico, and Idaho Falls, ldaho, are investigating
use of these technologies. The city of Albuquerque has entered into a o
" cooperative sgreement with DOE for construction of a full-scale cesium-137 s
sludge frraifation facility. : Application of {rradiation at Albuquerque is - & .
a critical step in gaining widespread acceptance of the technology and in L S
.- encouraging 1ts use at other municipal waste-water treatment plants. - : .

. —c - - R ol

Idaho Falls, Idaho, has found that additional treatment capability is necessary .
to handle its increasing volume of sewage solids. At the request of the i :
City, sludge irradiation has been evaluated and found to be an economical

and feasible method for treating the siudge and for producing a saleable
sewage solids product. The City currently desires to enter into 2 cooperative

agreement with DOE for construction and demonstration of the technology. l“‘.; :
Cesium-137 (Availability) v
. A
Table B.7 gives the estimated inventories of cesium-137 available from e
the various sources. As discussed in the following sections, only 2 : - L

fraction of the cesium-137 listed in Table B.7 is potentially recoverable R
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for beneficial use. Depending on the effectiveness of the recovery and
purification schemes, the cesium could also contain substantial amounts of
cheaical impurities.

Hanford

At Hanford cesium has been recovered from stored high-level wastes. The
recovered cesium is being purified, converted to cesium chloride, and
aoubly encapsulated in small capsules of the same design as those for
strontium. The encapsulated cesium chloride 1s stored ¥n water basins at
WESF. Cesium can similarly be recovered from future wastes generated in

the processing of N-Reactor fuel. This encapsulated cesium chloride
represents the only major U.S. source of currently available cesium=-137.

About 80 percent of the ces..a in the stored wastes has been recovered and
{s being converted to cesium chloride. The remaining 20 percent is contained
in insoluble sludge layers in the waste tanks, salt cake, and double-shel!
sturry (residual liquor). It is estimated that up to about 95 percent of
the cesium could be recovered from future PUREX wastes and converted to
cesfum chioride. _

The cesium-137 content of the cesium chloride is generally quite low
because of the age ofthe current waste. “the chemical purity of the cesium Cor
- chloride also varies, depending on several factors. The chlorides of

sodium, potassium, rubidium, calcium and barium are the principal impurities.

“—Qther {mpurities result from corrosion of the processing equipment.

Overall, impurities in the cesium ehiaride should be less than 10 wti.
Exact compositions are unknown because the cesium chloride product has not
been subjected to chemical analysis.




TASLE 8.7, Istiseted Inventories of Cestem-137 from Varlovs Sewrcrs

Effective '
Source faventery Dete Ag c Watts (t)")
Manford - Cesium chleride copsules through 1/ m 6.% x 100  3.06 » 10° )
/82
. Cu':- chioride Copsules through 1% 3Ne 2175 107 1335 108
¢/ ’
: ‘ p=4
- Stored wastesi®) /93 1 262100 LW ated
« Future wastes N 44 3.7 3 IO’ 1.8 lﬂs
secannah - Current wastes V1)) 1o 1.02 » 10% 4.9 x 10°
River
Plant - Future wostes 172001 1250 109 2 10 .24 s 10%
Comeercial - Accum. through 1981 1/8) 6.0x 107 5.2z 108 2.9 1 108
Spent Fuel . s 10 ?
. iccwe. Chrough 2020 /2021 .3z t0® f.1s10 5.5 ¢ 10

(o V{‘ws include decay of davghter products,
(b) Cesiwe contained In current waste, bet not considered recoveradie,
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Taisle 8.8 provides o susmiry of the cesium chloride encapsulated through
6/82. Veriations in curie content among capsules mat only reflect differences
1n the cesium-137 content and chemical purity of the cesfum chloride, but in
some Cases, the extent to which the capsules were filled. ...

The cestum choride produced at Kanford 13 encapsulated in 316L stainless
steel conisters. The tnner capsule has an tnner diameter of 2 inches and
l: M:er‘l:ngth of about 19 fnches. Each capsule can hold up to about 3 kg
of materisl,

Cesium recovered from future PUREX wastes would have & significantly
higher cestum-137 content than that recovered from the current wastes,

.

Tots!
u’tslhbuh. No. of “’r.s. Aversge n"Cs/ : Average
kCHt Capsules kCt Capsule, &Ct watts (t)/Capsule
<10 . L] Y 5.4 26.0
10-20 1 16 16.2 77.%
20-30 10 262 26.2 126
30-40 40 838 36.0 17
40-50 5? 11,950 46.% 224
$0-60 762 42,182 85.4 266
60-70 149 8,310 64.6 nm
70-80 10 718 1.8 4
>80 . 0 0 S - ) .
1,24 64,300

. (a) As of 7/82. An sdditiona) 2.8 x 107 Ct of recovered cestum will
be encapsulated by the end of 1984.

Chemical purity of the cesium chloride prepared from future wastes will
probadbly be simflar to cesium chloride prepared from current wastes uniess
process improvements are inftiated. .
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Savennph River Plpnt

The high-leve! wastes currently stored st the Savannah River Plant contain
targe quantities of cesium-137. Eighty percent of cesium-137 1n the waste
13 contatined 1n 1) storage tanks. The remaining 20 percent, not considered
recoverable for beneficisl use ot this time, 1s not included in the
faventory, Pertirent dats on the cesium-137 1n the tanks are given in Tadble

3.9 The cesium-137 tsotopic content of the cestum 1n the tanks is estimsted
to range Yrom 20 to 40 percent.

Future generation of cesium-137 at SRP 13 estimated at 7 x 108 Ci/yesr,
with the cesiun-137 fsotopic contnet of the cesium being ahout 40 percent.

TABLE 8.9. Cesium-137 Contained in Current Storad Maste |
st Savannsh River Plant - As of 1/83

 Maste volume,(®) cs Watts (t)
Jank %o, gsllons Cestum-137  Cestum-13)
1-F 555,000 7.8 x108 3.7 210
a-f 552,000 6.8 x 105 3.3 x10
21-F 983,000 10.7 108 5.1 x 104
33-F 955,000 6.8 x105 3.3 x10!
34-F 992,000 6.8 x206 3.3 x10
29-H 1,060,000 e8x105  4.2x10f
3K 1,107,000 9.8 x 105 4.7 210
32 790,000 10.7 x 106 5.1 x10f
35N 1,188,000 9.8 x 206 4.7 x120*
364 1,216,000 ‘1322108 €6 xact
374 1,244,000 9.8 x 105 4.7 x10*
Total 10,542,000 101.5 x 105 48.7 x 10¢

(a) Liquid and salt.

Assuming productio
future wastes at ¢
ci.

n through the year 2000, the total cesiun-137 inuentory from
he end of the year 2020 would be about 1.09 x 10

14
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There sre currently no facilities at SRP for purifying or bachging cesfum-137,
Such “acilittes could be constructed §f increased demand for cestum-137 justifies

. the sdded capacity.

8. 3.3 Commercial Spent Fue)

Commercial spent fuel 1n storage at the end of 1981 contained an estimated

14,000 kg of cesium, the tsotopic composition and characteristics of the

cesfum in the fuel vary with the time since the fuel was discherged from
the reactor. The average composition and characteristics of the cesfum in
the fuel at the end of 1981 are given tn Tadble B.10.

DOE estimates that spent fuel discharged fromcommercial reactors through the
year 2020 wil)l amount to about 279,000 MTHM, Assuming no interim processing,
this stored fuel will contain an estimated 350,000 kg of cesium by the year

- 2020. Table B.10 shows the average fsotopic composition and characteristics

of the accumulated cesium. (st the end of the year 2020).
Availadility of cestum-137 from commercial spent fuel will depend on the restart of

" commercial fuel processing. 1f processing is restarted, the quality of the

cesium-137 avatlable for beneficial use can vary over wide ranges, dopending
on the age of the fuel being processed.
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Department of Energy
Nashington, D.C. 20545
~ ocT 07 198

Mr. Steven Baggett
U.S. Nuclear Regulatory Commission
Nashington, D.C. 20555

4'Dnr M-, Baggett:

This 13 in reference to your meeting with Thomas Anderson of my staff on
October 6, 1983, regarding Nuclesr Regulatory Commission (NRC) registry of
cestum-137 capsules produced by the Department of Energy at the Hanford
Reservation Waste Encapsulstion and Storage Facility (WESF). We request
t::} evaluation of the generic capsule for registry be undertaken dy your
° C.o :

As discussed at the October 6 meeting, these capsules are of the same
eneric dasign, which is designated as the Model A WCSF capsule
certification package enclosed). Also, two copies of the detailed _
fnformation regarding registry of this capsule were provided at the meeting
and this information should be used as the basis for the evaluation. Please
contact Tom Arderson, 353-5560, 1f you have any questions or require further
~ {nformation regarding registry of the Model A WESF capsule.

Your ‘expeditious response will be appreciated.

Sincerely,

— : (‘;‘ ; . ‘9 .l:‘9,.
John J. Jichi. Jr..'n'lrec:or '
R&D and Byproducts Division

Office of Defense Waste
and Byproducts Management

Elicl osure
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®BWC%f Energy, headquarters Lessren Germantown, (D o P 2722/8¢
- v te- Silyers Springs...Mi 2/23/B¢
| PARTICIPANTS (indicom Pant-Time By®)
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nJ. Jichs, Jr, _ DOE -HQ e
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E. (Gene) Reep Rockwell O
g. (B411) Remind ' 00t -HQ
g J. Schultz | orae O
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" -RY on 2/2¢/B%: Review material on evaluacions On integrity Of cesium capsulies
and prepare briefing.
NRC-HQ on 2/23/84: NRC briefing.
oy OF Ronsts 1Signifesnt Agreemenn, Decirens, Co vents, A 4 w)

Departrent of Energy, Headquarters (DOE-HQ) has assembled a group of knowledgeable
resentatives from the various DOE sites to facilitate compilation and review of completec
ongoing studies relating to the integrity of WEiSF cesium capsules for use in {rradisto::
first meeting was held on February 6, 1984, at DOE-HQ to review several issues relating
the integrity of WESF cesium capsules to be used in {rradiators and to assign actions
sarticipants. A second meeting (reported herein) was held on February 22, 1984, at
-HQ to review information and data (published documents) and prepare an informal present:
y give Nuclear Regulatory Commission (NRC) staff members: a background and overview
w_ormation relating to the CsC1 form and containment materials selection process, WeSF
irradiator operation experience,and work on compatibility and integrity. )

ichment 1 is a 1ist of published (cleared) “References on WcSF Cesium Capsules,” preparec
itly by PNL and Rockwell for DOE-HQ staff. Attachment 2 is the presentetion used to

»f the NRZ Nuclear Materials Safety Section (NMSS) staff. The briefing was well receive:
the NRC staff (with several exceptions) and they seemed willing to proceed with the
istration process and would be willing to consider licensing of the WISF capsule as
za1egisource except for a question on the effects of therral cycling of capsules in
irradiator. . '

: 4 of ing hapors
s« Y 1 Sersinumion Form 1s Used For Repon Dewisd )

OFFICIAL CONFIRMATION OF CONFERENCE REPORT OR APPROVAL OF TRIP BEPBET

—;45, Twe program Manager Do :
. t:;{ az,agjp) K. A. Gasper Waste Fractionization & Encapsulatign 2/27/8.
[ 4

e Digerinstion 1B Name Of individuat):

‘d. Bryan, PNL J. K. Latkovich, PNL , J. P. Sloughter

‘C. Fulton J. L. McElroy, PNL -~ *G, L. Tingey, PNL

A. Gasper H. E. McGuire T. B. Veneziano

H. Gibson J. W. Patterson J. K. Wilson, DOE-RL
L. Hibbard *1. E. Reep D. D. Wodrich

4. Higbee J. H. Roecker *R. D. Wojtasek

T. Karagianes DOE-RL R. L. Salley.

. o Pm_l.__u!__
de copy of backup information presentzd to HRC

A4400-078.1
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pr-ticipants at the Esbruary 21, 1984, cesting with the NBC (in addition to those attending '
- __Richard F. Cunninghan, Directar NRC-NNSS
_Bernard Singer, Chisf, Certification and Processing, NRC:NMSS
Tom Clark. NRC-NMSS '
J. M. Brown, Jr.. NRC-NMSS

R NRC-
__Peter Lovsen, NRC-NMSS_
Steven Baggett, NRC-NMSS

Charles MacDonald, NRC-NMSS
Everett Wick, NRC-NMSS

Michael Tokar, NRC-NMSS

'John €. Darrin, Vice Pres1dent. Duratek Corgoration

'-. -y Ao - .r--.. - St
P Lo fum .-".'...
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~<TING OF FEBRUARY zz. 1984 AT DOE-HQ - - - - e . -
“This was 8 working meeting chaired by John Jicha. DO -Hg, for he purpose of addressing

severa! known issues (questions) raised by the NRC in their review and certification

process for use of WESF cesium capsules in {rradiators. Based on recent conversations

___ they (DOE-HQ) have had with NRC staff members (mainly Bernie Singer), they believed

that the NRC staff needed additional background information and data to assist them

in their review of the application for “"Registry of Radioactive Sealed Sources and

Devices."” ‘ -

s A proposed outline of the briefing was reviewed and revised {Attachment 2). It was

felt that the NRC needed to know more about the relationship of cesium encapsulation

to waste uanagement at Hanford (and Savannah River Plant's proposed cesium recovery)

__1.E, Reep e 2o

Prepered By

£ 5400.07€ 3
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"o urge; reguesting an expression of inter

ING -OF FEBRUARY 23, 1984 AT NRC-HQ

verall, the briefing to NRC-NMSS staff went well. However, severa) concerns surfaced

ime after time duringc the briefing. These are:

THERMAL CYCLING., This question came as a surprise to the DOE and their contractors.

'The»question relates to the thermal cycling (shock) enticigoted for source plagues

‘used in "wet storage' irradiators where the plagues are cyc\ed from dry air to water

*severe! tines per opereting dey. and the postulated potential for capsu\e failure

t~due to netal fatigue over leny yeers (~30) of operation. 51nce NRC staff brought

X eoary. T Iy T e ten T
“his™ question up tile after. time,. it was’ decided (hy DOE-NQ) that tests should be
z@-’h&» B s o A D)

conducted to evaluate the'effect of thernal cyciigg on the 1ntegrity of cesiua cegsul

" So. as not to hold up the application for regist:x, it is highly desireble to cggg!ete
preliminary thermal cycling tests as soon as possible. John Jicha (DOE-HQ).requested»

Garth Tingey (PNL) to prepare a plan for performing the thermal cycling tests and

evaluation.

SOLUBILITY OF CESIUM CHLORIDE. At first, this seemed to'be a major concern‘expressed

by severa! NRC staff members. They (Bernie Singer, NRC) related a “true"-story

about a two curie cesium source used for well logging that became lodged in the loggir

device and could not be removed from its holder. To dislodge it, the ho1der with

source was placed in a lathe to remove the holder. The 1athe cutting tool cut too

E. Reep Pose 3 e
Preperec By

«6400-078.2




THIP / GCNY :cfn:i ALY o
E— - RS 7 43 72 -1 - -
—deep, releasing radiocesium,_ The _cesivm source materisl was contained on _m_aiqm_-__
- __silicate (reJatively insaluble, compared to CsCl) vesin matrix. A% gost $2,000,000
o clean up the resvlting spread of cesiym contamination from release of 8 small
- fraction of the source. It was pointed out {by Tingey and Re ep) that a more sol soluble
WLMMQ It was also noted that CsCl
was encapsulated in re\ative\x thick double-walled capsules from which any leakage
mld be highly improbable. At this _Juncture, @ consultant {John Darrin of Duratek

- Corporation) of the NRC was fivited to briefly discuss encapsuletion of cesium (15

to 20 wt. percent) in a borosilicate glass watrix developed at Catholic University

{by Pete Mercedo in support of the high-level waste form alternatives assessment

funded by SRL, lead site). At this point, Dick Cunningham, director NRC-NMSS made

4t clear that the purpose of the meeting was to cvaluate the existing CsCl form

-

T .‘;'!~ ' nsed in MWESF capsu\es and not to re-encapsu\ate in a new fora. New forus may be

PP .—- .

.,qggw« developed 1n the future. 1f feasible and required. e

h...b - . - e p— e
..v-—

.« s » .
hﬁ—-'-'*.,‘-.‘ .-.—-,p . ‘e .. --A_.r'-‘ R el .aoq.‘,wq“-.‘.--

EXPARSXON AND CONTRACTION oF CsC1 AT THE. SOLID-SOLID PRASE TRANSFORMATION. Soae

“‘z;
’ concern of the effects of expans1on and contraction of CsCl during tewerature

 excursions through the soﬂd-so'l*ld phase tnnsforut'lon (at ~350° C for impure £sC1

and ~470° C for pure CsCl) was expressed. It was explained that sufficient void

volume would exi st to accomodete re-expansion since cesium capsules are filled

with the CsCl at 700 to 760° C and allowed to cool in the capsule which results

“§n an increased void volume sufficient to accommodate re-expansion.

1. E. Reep oo _& a1
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Ttional points discussed were:
E_thods for detecting a leaky cesium capsule. .

Existing and proposed methods {current upgrades) relating to detection and recovery

from & failed capsule in the WESF were discussed.

The initial use of the proposed Transportable Irradiator (TPC1) is planned for the

Pacific Northwest for deinfestation of apples and cherries.

The NRC will have completed their decentralization to regional offices by April

2, 1984, after completion of a six-week training course for regional staff members.

The Sandia shipping cask (capable of handling 16 cesium capsules) will be available

by January, 1985, if licensing by NRC proceeds according to schedule. Two casks

are planned; the first constructed of 304 stainless steel, and a second constructed

of A350 carbon steel. (the WESF G-Cell crane upgrade, needed for handling these

casks, s scheduled for completion by November, 1984.)

U G e e v T e 4 R mmemvee

T
L - -

Triding comments by the KRCi— ~ . °
The baéitground {nformation will be very helpful.

The subject matter presented was well planned to address most concerns of the NRC.

The QA/QC aspect of manufacturing WESF cesium capsules' seems to be adequate.

The aspects of thermal cyclfng needs to be evaluated for "wet storage" irradiators

before approval of sealed source registration can be made for WESF cesium capsules.

I. E. Reep Pege

. Prapered By
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- Approval of sealed source reqistration of WESF cesium capsules for use in “dry storage
- 4{rradiators can be given by the NRC.

- The data package and application for registration (prepared by DOE-ALOD and SNLA)
- submitted to the NRC for review was not well prepared. (We agreed.)

ATA ON Ser. F_OR TELEDYNE RTG.
l:I_‘l'l McMullen, DOE-ALOO, asked about the Srf, data request recently submitted by Rockwell

© DOE-RL for transmittal to DOE-ALOO. 1 discussed our results with him_and _gave him an

dvanced copy of the requested data (with DOE-RL approval). The data was on its way to

Jbuquerque, but had not yet arrived. Bill asked about the high isotopic 9051'- from B-Pl ant

‘ank 6-2 which is currently being processed in B-Plant since strontium capsules produced

rom this mter'i al will be over 16 percent higher in them] power than the highest therma'l

ower capsules currently stored in WESF water basins. Bi11 would like to know the cost

nd inpect of loeding the Srf, from B-Plant Tank 6-2 into capsul es without compaction

he reason for this is thet later this year we win be shipping 8 Kw worth of strontium

. fies to ORNL to be hot pressed 1nto Mﬁgh-density capsules for fue\ing a protatype RTG

eing developed by Teledyne. Removing coupacted Srf., from WESF -capsules is a difficult

nd time-consuming task which could be eased considerably if the Srf, was not compacted

nto the capsules. It is estimated that this could increase the number of product capsules

rom Tank 6-2 from 55 to 80 or more capsules. Bill McMullen is planning‘_ to visit Hanford

n March to discuss the request for Srf, for ORNL and Teledyne. By then we will have an

stimate on cost and schedule impact to WESF operations.

1. E. Reep : e _ 6 o _cN
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.
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In reply, refer to letter 25920.R1

JAN 2 4 185

. M. Allan Chin, President
- Radiation Steriliizrs, Inc.

3000 Jand H111 Road, £4-245

" Menlo Fark, California 94025

Dear Allan:

ADDITIONAL WASTE EICAPSULATION AND STORAGE FACILITY (WESF) CAPSULE HANOLING
nrommmu

Reference: Letter dated November 5, 1984, Allm Chin to K. A. Gasper

Enclcsed is the information which you requested. The information is
presented and attached in the same order as requested in the referenced
letter attachment sent to M. Dayani, Depart-ent of Energy-Richland
Operaticns Office.

1. DRAVING OF THE POCL CELL CAPSULE TO!GS RHO-RE-DD-I.

--.n...A

2. DECONTAMINATION PROCEDUFES FOR CAPSULE AD CASK.

- JPA E0-906-003, Capsule Transfer and Storage
- SOP EO-140-006, GE-1500 Cask Unloading Operation

!3. CASK LOADING PROCEDURES.

- SOP E0-140-010, GE-1500 Cask Operation
4. DRAWINGS AND MARXET SURVEY OF IN-LINE BETA MONITOR.

- H-2-63120 (sheets 1 & 2), Contact Alpha Beta Cell Assembly Details
- SD-WM-CDR-002, Conceptual Design Report 225-8 Storage Basin Pool Cell
Liquid Effluent Radiation Detectors

S. FAILED CAPSULE LOCATOR.

- H-2-91286, Leak Detector Assembly

- H-2-91287, Leak Detector Housing Assembly

- H-2-91288, Leak Detector Staff Assembly

- Supporting cart drawings are not availadble at this writing.
- Operating Procedures are in the developasnt stages.

6. POOL CELL CLEANUP PROCEDURCS.

~ SOP £0-001-006, Storage Pool Emergency Procedure
- A new system is currently being slaced into the facility for handling
contaminated pool cell wiater. Attached is the fcceptance Test
Procodurye 'MN W TRITLATRRY . and Arawing, H-1-93127 (Rhecie )
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" TRUCKING REQUIREMENTS AXD SPECIFICATIONS FOR SHIPMENT. ~~ o= o -5

DISPOSAL PROCEDURES FOR LEAXY SOURCES.

= No specific procedures exist for disposal{ Capsules are passed into
our operating cells ond reprocessed.

PROCEOURES, INSTRUMENTS FOR CONTAMINATION DETECTION OF CASX SURFACES
AND RELEASE OF CASK FOR SHIPMENT OUT OF WECSF.

The following Radiation Work Procedures describe various aspects of
receiving, surveying, releasing, and shipping casks at WESF:

= RHO-MA-172 GEN-0, RWP B-10, RWP B-11, RWP B-14, RWP B-15, RWP 8-16,
RWP TUM-11, RWP TUN-12, and RWP TUM-13,

CAPSULE SURFACE AND INTERFACE TEMPERATURES. .

~ PML-5170, July 1984, 6. L. Tingey, £. J. Wheelwright, J. M. Lytle, - "A = -
Review of Safety Issues that Pertain to-the Use of WESF Cesium Chloride =

Capsules in an Irradiator.® This report is available from the Technical.” =
Information Center at Oak-Ridge and is not attached. - . b S

. - o 0=+ ammre wa s o A
LR I s Mt s sl gliPC LIRS SR * S -3 T L

lelevani Dé;;}tlént of Transportatiod (601) re§diitiods i;§ contained

- in the Code of Federal Regulations Hazardous Materials Regulations, CFR

n.

49, s 171, 172, 173, 177, and 178; attached is a copy of 177.828,
which is directed at highway route coqtrol quantity.

APPROVED TRUCKING COMPANIES

Any carrier that has the authority to handlc radicactive material and
meets all the DOT regulations could be considered for handling highway
route control quantity. The following is a 1ist of a few carriers of -
radiocactive material: »

- Tri-State Motor Transit Company, P.0. Box 113, Joplin, Missouri
54801, (417) 624-310 _

= A. J. Hetler Hauling & Rigging, Incorporated, P.0. Box 3507,
Knoxville, Tennessee 37917

= CF Arrowhesd Services, Incorporated, 175 Linfield Drive, Menlo Park,
California 94025, (415) 326-1700

= Home Transportation Company, Incorporated, 1425 Franklin Road,
Marietta, Georgiea 30062, (404) 427-423)

= E. L. Murphy Trucking Company, 2323 Terminal Road, St. Paul,
Ninnesota 55113 (800} 227-0919 -,

*
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12. OTHER TRANSPORTATION INFORMATION

Attached 1s a copy of the 1985 schedule for Radiosctive Material
Transportation Workshops, conducted by Science Applications
International Corporation for the U.S. Department of Energy.

I hope that the attached informc*ion meets your needs. Please be aware
that neither Rockwell nor the Depa-tment of Energy provides any guaran-
tee that these procedures and components will operate properly in your
factlities. If you have any questions, please call me on (509) 373-1872.

Very truly yours,

X. A. Gasper, Prograi Manager -._ ... | [Tt - AV
Waste Fractionization Enqapsuh e T e T CTECTT
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G. L. Tingey, PNL wo/att. = .
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