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The Ohio State University-
- .. .

Office of the-Vice president for Health Services.
ATTN: Walter E. Carey. Ph.D..

.

Director,-Of fice~ of Radiation Safety:
200 Meiling Hall

.

370 West Ninth-Avenue-
Columbus, OH _43210-1238;

|
Gentlemen: -

Wo .have received your letter dated July;13, _1990- in: response to our.. 1

June 15,1990 letter (copy enclosed) requesting 1 additional.-information in.- yorder to -issue a new wet source: storage irradiator: license. In your response, '

you addressed only. a portion of- the areas outlined;in our_ deficiency letter;
and indicated that due to extraneous ~ circumstances,' your response to the-
remaini.ng_ items of therletter,1(Equipment, Maintenance,! Service, Radiation:
Levels, and Decommissioning) would.be| submitted:under; separate cover. ;Be .

.

~'

advised that to' date,-we- have: not' received your response. to these items and . s
consequently, cannot complete our review of you'rirequest. f
Furthermore, in our June 15,:1990 letter we request'ed that you respond to usc
within 30 days and also1 notified you:that we would void-your request;1f yout
did not-respond within that= time period. tYou are hereby! notified that_we~

consider your application abandoned:and--have voided .your request. This action -
is without prejudice to resubmissio'n.

In order to reactivate this request, it will be' necessary for.you to submit -

your response, in entirety, to our. June- 15,'1990:lettery Information-

. submitted in response to this11etter should be referenced as additional'
information to voided Control Number 88852.n ,

S i ncerely , .-
|- 3

-f

Original. Signed By'
Patricia -J- -pelke.

-Materials Licensing Section-
(:-

i

;

L Enclosure: Letter dated June 15, 1990 - 1
L

h
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T ,-l,i , Offke of Radiation Safety ' B4042 Graves Hau
'

7333 West 10th Avenue ..

--
_

"
- . ~ _ Columbus, Ohio 43210-1239. a|-

- Phone 614 202d122 i

S X'"' E 1c
UNIVERS111 July 13',.1990- d

Ms.' Patricia J. Pelke
U.S. Nuclear Regulatory Commission-

- Region-'111=
799cRoosevelt Road.
GlencEllyn 11_linois --

i

60137

Ref:--Contr01 No. 88852:

o

Dear Ms.xPelke: I

!

The following-sections of this letter ~are'infresponse to ques--.

tions: contained-in your letter of 15 June'90. 1f you.have add _i-
'

tlonal-questions, please contact me.

Materials
t

~ A further check-was made of documents obtained:from Batte11et
- !

Columbus Laboratories, the General Electric Co.. a_nd: Interna i
-

tional Neutronics. We are convinced that the material-for;which
-

we_ar_e. seeking'a license is denoted by the alpha-numeric-.designa-
- tion: GEP-186-xx, where xx ranges from 1 to 15. -If thereLisva
discrepancy, it may-be in prior correspondence between. Battel-le
=and Region-.III.

Intended Use-of Materia h_

_.

" Provisions" f_oriperformance of activities for external users-

- will'be similar'to those utilized for the Un_iversity's Research
' Reactor. Typically, an initial: verbal or written contactfwould
be made requesting use of the facility.- The use would'be tenta-
tively scheduledcpending completion,of a. formal,: written 1 request,
including details of the proposed 7 irradiation.' A safety analysis-

will be performed prior ~to_. performance.
<

The:0hio. State < University is a-land-grant: 1tistitution whose mis-
sion-is defined in three areas:. .t~eaching, research,1and.cervice.-

-

The'latter area is.the one that. allows'the Universitysto' provide
irradiationiservices to individiualsbandLinstitutions~ engaged in
beneficial; and productive- act:ivities. .TheLUniversity does not,
by. its' charter, engage in'for-profit activitiesi .Any " fee".as--

.sessed'inLthe performance-of services as d'efined above would be
.

basedEstrictly on a' direct-cost recovery only;sdependent':on the
: availability of<such funds from-the'~1ndividualeuser.-

Since.the facility is not in operation, it_is not_possible to'
provide a-detailed " description of'the. types of expe ptgKfffrwill perform _on a :' service type' basis....". !Howeye , at'a pos-)-

-

~

s 41e example, an= external-user might'be a researcher g alge % &_

l

REglON.Ill%
e

_ _ __ -__ . 3'
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boring university, who would request utilization of the irradia-
1

tor facility for_ irradiation of biological material, perhaps'in a !

study to assess mutagenic or toxic effects. In this example, the
researcher might or might not have sufficient funds for direct-
cost reimbursement. " Clients" in this context implies a user who
has designed the experiment and will carry out most of-the-study,
with the University providing the irradiation " service".

There will be_no " commercial" or " production" processing of mate-
rials such as medical supplies for future, in-service use, or
foodstuffs destined for consumption or distribution.

Authorized Users

As stated on page 7-2 (Item 7) of the original application, "The
irradiator to be licensed is not yet installed at the University,
so no prior experience is possible with this specific facility.
However, Messr:. Myser, Talnagi and Davis will be responsible for
installation an1 prior activities, such as shielding calculations
and design, sour ce handling and movement. This will provide a
basis for actual operating experience when the facility is com-
missioned." Be anvised that the irradiator is no longer in'oper-
atton at Battelle/ West Jeffersonm, so it is not possible-to ob-
tain any operating experience at that site.

]
An attempt will be made to find a similer facilit'y-at which the l

aforementioned individuals can receive hands-on training. It
should be noted that the-planned facility is a relatively simple
wet-source design, involving no routine movement of sources, no
in-air exposure of sources, and no complex conveyor system.
Given these facts, a variance from the " minimum of 3 months of
experience in-irradiator operations" is requested.

Itainins
A. Discussion and problem-solving sessions will be'added to~the

topic outline:previously included in item 8. The total dura-
,

tion of the training will be 40 hours.

B. Since the proposed irradictor is not currently in service, it
is not possible to provide details of an on-the-job _ training
program. Further, on-the-job-training will vary for differ-
ent individuals. A graduate student performing mutliple ex-
periments over an extended period of time will receive more
training than an instru" tor from another university who
wishes to perform a one-time irradiation lasting a few min-
utes. In the latter case, it is likely that the entire irra-
diation would be conducted by a previously authorized user.

It is anticipated that on-the-' job instruction will cover top-
ics related to routine use of the facility under normal oper-
ating conditions, including how to-insert and remove samples
from the irradiator, indications obtained during' operation of
the irradiator-(lights or meter readings), performance of ap-

1

)
.

.
- - _ - - 2
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-propr_iateiradiation' surveys,1and-securing the facilitycafter--

c ompl e t i o n..'of s u s e . Emergency; situations and other.special ,

operations 'are0 covered''in the: training' program.
,

IrrespectieveLof the details of'the?on-the-job trainingEto'be-

developed, the, licensee herebylconfirmsithatiall individuals
who=-load-or_ unload samples,1performimaintenance, move

7

sources,-org perform any;other manipulations directly associ-
ated withithe irradiator willoreceive|on-the.-' job training; j

C.- The written examination wil_1-notLbe completed until'detailsc -

offthe training programfcan'be developed..-

,

1

'D. ~The section noted in your letter (si)e._ Item |9, page19-2 of,z
the application) was written with theiassumption'thatethe-

"other individual" present atuthe access point would likely: ,

~be an authorized user.or a licensediceactor operator.-

Leak Test-Procedu'res

The questions'regarding leak. test-qrocedures; appear:to specifi .
cally: address concerns ra'ised by tietJanuaryl'85sversion:of Task

' F C z 4 0 3.- 4 '. - -Thisedraft regulatory g'uideLis applicab1'e toTpa_noramic.
dry sour _ce-storage _irradiatoris,-:and-panoramic? wet source-storage.

.irradiators. TheLmaterialtweSare.' attempting"to license >willmbe j
-used;in:a we,t, source-storage, fixed source.irradiator' 1.

_

:
J The: referenced draft-regulatoryiguide-states,--inisections10.3,_ ,

that-if a-wet source-storageLunit'has an ion exchangeLsystem,-an !

acceptable =methodiof leak-testing-isyto| perform at leastiweekly--

checks of-theLion-exchange:: resin _-filter. Itofurthercstates-that
t.he':measurementJneed not be' quantitative ~and-that;a'surveyrin- 1

.

;-strument may be used.

:Section -9.2' of our- original application,- as well as' Figure:
:9-2', refer toLa pool,"demineralizer". |Thistdemineralizer is.a-
mixed-resin', ion exchanger..- F u r_t h e r , t_h e s u r;v_ey ' 'i n s t r um e n t s -
Lavailable'at-the Nuclear. Reactor Laboratory'are' listed in-Ap-
pendix C of the; original application. -

Leaking Source Procedure
>

'A.. T_he' minimum activity that would= indicate a;1eaking source _is
approximately 10 microcuries.; This estimate is-based on-the-

.following| calculations. ;
.

.

The surveyLinstrument routinely used for monitoring the ion- 1

excha_nge demineralizer-is an Eber,line;model-E-530. The nor- :
-

maltbackground-count rate at the demineralizer is lesszthan-
or equal to 100-countsiperEminute.(cpm)'.' ' Assuming.that an
easily detectable. radiation field is five times backgrou'nd,.
the necessary count rate would be 500 cpm. Assuming a 1%:de- ,

!tector efficiency, the photon. interaction rate-would1be SE04-

H

|

l
i

-

.m. . . . - . . - _ . . _ . -
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photons per minute which-isfapproximately equal to 800=pho- n
tons.per second.

/ The nominal crossJsectionaliareanofEthe GM detector'for the=
-Eberline E-530'is;1.5 sq.-in. Then'the photonJfluxiwould |
have~to be 500fphotons/sq..in./second.

>

Assuming:that the activ'ity;isLeoncentrated asia point, source =1
on theJaxtal" centerline =ofHthe'demineralizer; cartridge.ppho- i

tons would traverse approximatelyisix inches-ofJa water / resin
' mixture and 0,25-inch of Lstee11which' comprises;thefouter-

shell of the:demineralizer. ~ For-_ gamma raysif rom Co-60:, _the
~

>

associated attenuation factors would be aboutLO.4.forethe wa-
Lter/ resin mixture and 0.8Jfor the demineralizer shelf.; As:a.
result, theLunattenuated fluxiwould befapp'r'oximately 1,600. -

- photons /sq.in!/second.

. Assuming isotropic emission, the~sourceLstrength requ-fred tox
~

4

produce.that flux ~is 7E05. photons per second. Since two.pho-
-tons ~are emitted per' dis' integration,.the.activi.ty wouldebe.

'

-

3.5E05-disintegrations per'second, which is equal.to approxi -
mately'10'uC1.

'

;

The ~demineralizer is Loperated aboutL20 hours- per week with: a
flow' rate of'10= gallons / minute. <Thus:the; weekly flow 1:is: 1

about:5E07'ml.. Since'theJtotal'.volumeLof th'e' pool water 11s-a i-

= nominal 4E07 m1,-the act'ivityLin thefdemineralizerrapproxi-:
- mates the total; activity releasedaduringLthe week"between
. surveys. *

8. - The storage. tank to'be used for= testing: leaking ~~ sources has
not yet been constructed. LTheEconceptua11 design ofithisJtank
is an' aluminum tube _of-3.5" -inner = diameter, 0.25"fwa111 thick-
: ness', long enough to reach the__bottomsof-'the BSF p'ool, and.
capable of being drained and refi-lled with-water, fit will-be

-

-

-' located in the BSF poo|1, where^1towilltbe-shielded--on'all-

sides;by. water and' concrete.
_

Specif.ic-procedures for disposal of.a-leaking Co-66Lsource= '

have_not;been established.-

.

Personnel, Mon-itoring

' Re f erito 0SU Application- f or License. Feb 28,: 90, Subitems 10.'1 '

and 10.4.1.
i

A film badge will7befissued to-and| worn _by eachLperson-using:th'e'

,

irradiator: facility. These badgesfare whole-body, gamma / beta 1
dosimetry-devices. Currently,_OSU_retainsLthe services;of.
Tech / Ops _Landauer, Inc, for badges Lto be issued to | users of the

_

irradiator, as wellLas to persons conducting operat-ions under-'all
its'other NRC-licenses, including the Type-A License of1 Broad.

- Scope-(No.- 34-00293-02). LThese fi'Im badgesshave a-10-mremL
threshold. Equivalent dosimetry services.of'other~ accredited

..

k

.. - .Tk
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companies'may be used in the future; no license amendment would
be required for such changes.

The-commercial whole body-film badges-will be the personnel moni-
torin Pocket-dosimeters discusii3 Tn TuBTTim ;
TUTT g devices of record.wTTT Ei aviTTIETi To users of the irradiator-and are in---

tended only for immi3 Tate indication of possible radiation expo-
sures; they are not for official record (as may have.bcen in- '

ferred from Subitem TU TT.
-

A. Pocket dosimeters worn at' the Nuclear Recctor_ Lab (NRL) are
manufactured by;00simeter Corp., Model 862, with a range of
0-200 milliroentgens. NRL procedure RS-16 (attached) de-
scribes the annual calibration procedureuof these devices.
Since the devices are extremely simple,-there are'no
" maintenance" procedures other than avoidances of| mechanical-

damage, dirt, and. moisture.

Usual NRL procedures are followed for using pocket dosime-
ters. A dosimeter is charged if necessary and the initial
reading is noted in a logbook, as are the individual's name
wearing the dosimeter, the'date and the time of the initial
reading, and the activity being performed which required the
monitoring device to be worn. After completion of activity, fthe final dosimeter reading is-noted, the difference is s
recorded between initial.ard final readings,:and the date and
time noted on:the same line. Thus,- the frequency of readout
is on an "as needed" basis, when the dosimeter is first put 3on and later taken off. Of course, the individual wearing
the dosimeterimay-read it at any time while wearingLit,
should~there be a concern or a need to do so,

B. To repeat, pocket dosimeters will not be used for official
record -- film badges _will be the personnel monitoring de-
vices of record.

It is confirmed that pocket dosimeters will:be worn during
installation of the irradiator and during subsequent
" routine" operations of the irradiator, to: establish dose
ratet that might be expected during the course of such
" routine" operation. .The intent is to assure that
''immediate" dose readouts are available during. operations
where there is a slight chance of elevated dose rates being
encountered (for example,- initial placement of the source
pins in the Bulk Shielding Facility pool), and during the pe-
riod where operational experience.is being gained by the au-
thorized users. Elevated doses are not expected,-and the
purpose of this initial monitoring is to document that such
is the case.

, Also-it is confirmed that exposure records will be maintained 3

3 as explained in item A, immediately above, for establishment
of a data base. However, NRC relief from the continued use
of pocket dosimeters beyond establishment of a-data base will

!

,J
- __- _-- -_ _- - _ L_A
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not be necessary because the data base is intended for inter- ]naT use only. Film badges will always be worn for official
exposure data _ i

This is further justified in light of the use of TLD-type qring badges while placing or removing experiments (Subitem -

10.1 of the application) and survey of dose rates at the ir-
radiator access point-(Subitem 10.4.3).

Use of pocket dosimeters after initial installation and oper-
ation of the _irraciator would' be required f or "nori-routine"
irradiator_ operations,-such as source pin rearrangement,
source relocation, leaking-source management,-and various
emergency ' operations.

Key Control

The Ohio State University Department of Physical Facilities
issues keys to outside doors, room doors, and other area doors.
Physical Facilities maintains signature authorization cards which

.

identify persons authorized to request keys, as well as thorough
key control procedures. A-copy of Physical Facilites key control
procedures |is 5 eta ned at the Nu' lear Reactor Lak (NRL) (site ofthe proposed 6 MCo irradiator) for reference and review.
The NRL staff maintains strict controloof keys to the building.
(Please see NRL Security Procedure.SP-10 "NRL Key _ Procedures",
attached.) In addition, NRL maintains aglocked key-box for i

storage of other keys necessary for access to the proposed-
irradiator. This includes keys to the following items:

- Bulk Shielding Facility pool cover grating;
- Building bridge crane (necessary.for-removal of the cover

grating);
N

- Underwater tools necessary for manipulation of=the 60C0
source pins;

Irradiator sample elevator and pipe end-plug.-

A key to the'NRL building and a key to the locked key box.will be
issued to each~ authorized user of the irradiator by the Associate '

Director of the NRL. (Building keys.are issued to other persons
as well; these are persons with need of_ access to the building,
but not necessarily to the irradiator. Except for approved reac-
tor staff, these persons would not have access to the key box.)

(Please note that not all authorized users of the irradiator will
necessarily be named on the license as stated _in your letter;of
June 15, 1990. It is intended .that users will be authorized by
the University Radiation Safety _ Committee, constituted'under the
Type A License of Broad Scope, No. 34-00293-02, using training

i
_ _ _ . . _ _ _ _ _ _ _ _ _ _ _ _ _ ._ _ 1
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and experience criteria established by.that' Committee and ..

y

appropriate to use of the irradiator.) y

The 30-day response time that was stated in your' letter,-coincid- (
ing with the annual meeting of the Health Physics Society dnd an-

1

nual leave arrangements for Nuclear Reactor Laboratory personnel, |

has made it impossible to answer all of the concerns you have ex- :
pressed. Answers to the remaining questions will be sent under a

separate cover. I am curious about the imposed time limit that
"

would start us back at " Square One". I have never.seen this in
prior correspondence. Is this new Commission and/or Region III' '

policy? In any-event, thank you for your assistance with this-
proposed licensing action.

Cordially,

&& '

!

Walter E. Carey, Ph.D./CHP {
Director i

WEC:jnp

.cc: R. L. St. Pierre
J.P. Allgeier
D. W. Miller
J. W. Talnagi i

R. D. Nyser V

1

..
_ _ _ _ _ _ _ _ _
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NRL OPERATING PROCEDURES;

Security Procedures SP-10 RRL Key Procedures-

(
)

I. SCOPE:

' This procedure is to standardize The Nuclear Reactor Lab Key
tequest and possess!an procedures. It is binding to all NRL

employees, experimenters and visitors who possess or require any
NRL keys

II. DISCUSSION: ,

A. Use of the NRL Key Stc :us Log

it is not the purpose of the NRL Key Status Log to be a
clearing house for the issue of NRL keys. With the
exception of the NRL Auxillary Keys, no keys should be
issued, reissued, transferred or passed on by this facility.
All keys snould be issued by and returned to the OSU Key
Control Office via the NRL Key Status Log.

III. REFERENCES:

OSU Key Control Unit Key Regulations.

IV. PRECAUTIONS:

A. Possession ol' an OSU key implies understood liability by the
recipient for that key. Keys will not be loaned to or
borrowed by any non-issued person. Violations will result
in confiscation of knys. Key recipient is obligated to

report any key loss or thef t as soon as possible to an NRL
Associate Director. Liability, resulting from said key loss
or theft to the NRL in ter s of loss or property damaga may
otherwise occur.

B. When issued, tne person receiving an Auxi|lury Key will be
responsible for that key as if it were lasued by the OSU Key
Control Unit in their name. Recipients of Aux 111nry Keys
will be cautioned to the fact.

Revised ByIDate Approved ByiCate Revision No. Procedure No.

RDM 12/07/89 ROC 2/8/90_ REV. 2 SP-10 Pagel.__ of. - |_ _u- - - - _ _ _
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LV. PROCEDURES:

/

A Issuing of Keys'

I

= 1, t il' NRL keys will be- lasued by ;the OSU -Key Contr'ol
Unit with the receipt of an 'OSU KEY REQUEST". Upon
recolprHof said key, an entr/ will.be.made'in the NRL '
Xey Log on _ the .last completed semiannual Key. Status'-
Sheet. This entry 'will; be fjlled Lout with the.name of.
the _ recipient, the key serialf number, the key- type and
date of issuance; This entry w'.1];be initialed by. the -
NRL Director or Associate Director. The issued. key' -
will be signed for'" received" con-the;0SU key request
by the recipient.

.

-B. Return'of Keys

1. When the' holder of an1NRL key leaves the NRL or in-any
other way.ia determined:to_no longer require or have-
the. right to possession of an NRL key. that -snidikey
or keys will be returned to the NRL.

2..An entry on the last' completed-semiannual key status
sheet w!!1 be made indicating key, returned with -date.
This entry will be-initialed by the NRL Director or
Associate Directors. The returned key will"b'e sent to

-.the,CSU-Key? Control: Unit alung with the original'OSU
Key. Request.-'

!

!C. Auxiliary Key-Use

li There will. exist'three Auxiliary Keys under.the
control.of the Associnte Director. When not'in use.
-these keys will remain-: locked in the control room key;
lockor. These keys may be used:by;the Associate-
Directors for:the'following reasons:

a)_ Access to the NRL by personnel who have submit-
ted OSU Key Requests but have not . received their- ,

Lkey. ..

b) Access-to-the NRL by pernannel who have' lost or=
dasyg*d their issued keys and have requested yet
not received their replacements,

c) Access to the NRL by anyone' deemed by the NRL-
Director or. Associate Director as requiring the )
use of an Auxillary Key.

L

_

Aevi Procedure No.
.REV.sion No.- SP-10 2 62NRL' Key Procedure Page__ of
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2, When_ issued,-=the Auxillary Key wIll-have an entry made
on the-applicable A'x1liary Key Record Sheet in,the-uj

~

\ NRL Key Log; This entry will include;. Name of
Recipient, Issue Date, and Authorizing Signature. 1

Auxiliary Keys will_be checked semi-annually.by a-
Director or Associate Director and annotated on the
Aux!!!ary Key Record Sheet.

3. When an Auxiliary Key'is returned, an entryLon the
Auxiliary Key' Record Sheet wilj . be made. .The entry
wlil incitide the ret urn dat( and authorizing -

signature. The Aux 111ary Key will then be returned to
the control room key locker. ,

C. Semi Annual Key Check
r

1. The NRL Sem1-Annua 1: Key check-is.to be. performed as'

required by the NRL Maintenance Board and upon.
-changing of NRL Access. Locks,

2 Procedure:

a). 0btain the' NRL ' Key Card File and NRL Key Log--
Book.

.I
'b) Check that_the key card file and the~ lust

;

completed semi-annual key status _ sheet, agree;as
to current: possessors of-NRL keys. Ensure-that
descrepencies such as retired NRL. personnel who '

have -not returned their. keys are noted. __ Verify :
that each person with a key has completed
Orientation Training per SP-04 in the last 5

'

years.

c) Fill out a new NRL Semi Annual Key-Status Sheet

frora the veritled Ke'/ Card File. It.is.not-

necessary to verify the existance of keys signed
out to active NRL personnel,

d) Sig'1 the new Semi Annual Key Status. Sheet under
the date when *2e is completed,

e) Verify that the OSU Auxillary Key Re corfl Sheats
:for each of the OSU Auxiliary Keys ire up to
date and if not signed out are actually located
in the Control Room Key locker,

f) Sign and date the verified OSU Auxiliary Key
Record Sheets-on the line under the last entry
when s2c is completed.

,

k. .i

Revision No. Procedure No. j
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,

g) Report any discrepancies found'to the NRL

( -
Associate Directors. Initial the maintenance

,

board and return the Key Card File and NRL Key'
.,

tog book to their storage locat.f ons,

h) If the NRI. Access locks are changed, fill out a i
new Semi Annual Xey Status Sheet from the new

.0SU Key RequcJt Cards. Indicate in the remarks
section "New Locks" and use the Date Returned
column in the previous Se'ni Annual Key Statuu
Sheet for return of all the superseded keys.

,.
,

9

VI. ATTACHMENTS:
,.

Appendix A, OSil AUXILI AR_Y KEY RECORD SilEET.
Appendix B. NRL SF.MTANNUAL KEY STATUS Sl(EET.

s

9

4

.

!
f

i
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-

|
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ATTACHMENT 'A'

/
( Type

Scrial tk.

050 AUXILIARY XEY RECORD

Issue Auth. Return Auth.
Name Date Signature Date Signature Comments

.

_

.

|

|

|

|

I

I

(
,

NRL Key Procedures Revision No. Procedure No.
REV. 2 SP-10 Page 5 oI 6
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ATTACHMENT 'B'
I Date:

t

NRL SEMIANNUAL KEY STATUS

I

|KeySerial Date Date
Issued To Number Key Type Issued Returned Remarks

|

|

I

l

.

|

l

I

I

I

I

I

I ._

|

| -

|

|

k
's
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NRL OPERATING PROCEDURESe
, . -

Radiation safety RS-16 Dosixter Calibrution

(

I. SCCFE:

This procedure la used to periodically check the calibration of
pccket dcsimetero by the use of a sealed 137 Cs source (90 pC1 on
11/79) (* 73 gC1 on 11/88).

,

II. DISCUSSICN:

Pocket dosimeters should be worn by !RL staff and researchers
along with their film badges and/or TLDs when large amounts of
radioactive material are to be harsiled or reintively large
radiation doses can be accumulated in a short period of time. A

pocket dosimeter allcws the staff or researcher to monitor his*/her
short-term accumulated dese. The pocket decimeters have their
calibration checked on an annual insin to assure their
reliability.

III. REFERENCES:

A. 10CFR20,202.

IV. _PRECAlfrICNS:

The 06-200 Dosimeter Calibratcr is a 90 C1, Cs-137, hemetically
sealed source. E:cternal expecure should be around 3.0 mR/Er at 10

i cm. The source should not be left or used in an area where it
might be damaged or dropped. Care shcald be taken to ensure that'

the scurce is not inadvertently left where unauthorized personrel
or visitors could be exposed. Gicves shculd be worn when moviry
the calibrator.

V. _ PROCEDURE:

1. Obtain the 06-200 Dosimeter Callbrator which is stored in the
Icw level storage chest ne :: to the rabbit sa gle work
bench.

2. Recharge each dcsimeter usirs the instructions en the CParger
until a reading of less than 20 mR is reached. Enter tre
readdrq along with the date, dcsimeter serial number and
time, in the Desimeter Calibration Record.

k

Revised By/Date Approved By/Date Revision No. Procedure No.
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3. Place the dosimeter in the calibrator as shown in Figure 1.
j

4. Af ter a tim lapse of 30 minutes, remove the dosimeter and
record the final reading.

5. Enter the difference beneen the initial and final readings in

the column marked ' Net Increase' cn the Dasimeter
Calibration Record. If this reading is not between 57 tra
and 73 mR, the dosimeter may no 1cnger be usable.
(Corrected for decay to 11,88, must be corrected each year. )

6. Repeat steps 2 through 5 for the remaining dosimeters.

7. Follcuing calibration, return all equipment to their nor.m1
storage locations for use.

8. After a period of apprcximately 24 hours has elapsed, recheck
all dosimeters for drift as follcws:

a) Take a reading on the dosimeter and subtract this from
the final reading value cbtained the prwicus day,

b) Log this difference in the ' Drift' column of the
Dosimeter Calibration Reconi.

c) If the absolute value of this number is greater than 5
mR, the dosimeter may no longer be usable.If any
desirater fails to meet the required specifications of
Steps 5 or 8(c), repeat this procedure. If it still
dces not calibrate, turn the dosimeter over to the

Associate Director.

VI. AT"ACHME2fIS:

A. Appendix 'A', Figure 1

B. Appendi:< 'B', Ssm:ple Desite':er Calibration Reconi.

(.

Revision No. Procedure No.

Dosimeter Calibration Rev. 1 _RS-16 Pdde__3f-
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DOS!!;ETER CALIBRATIO:1 RECORD Appg3m x 3
''
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00siteter S tart Time Initial Final Net'
O't' Drift *

| Serial i of Calibration. Reading Reading Increase

-_

l
|

|
4- i

|

I

l

I

,
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!

_
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_

is value is the difference between the final reading and a subsequent reading
.aken 24 hours later.
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! JUN 151990
|

| The Ohio State University
: Office of the Vice President for Health Services
; ATTN: Walter E. Carey, Ph.D.
| Oirector, Office of Radiation Safety

200 Meiling Hall -!
370 West Ninth Avenue !
Columbus, OH 43210-1238 |

Gentlemen:
1

We have reviewed your application dated March 5,1990 for a new wet source
storage irradiator and find that we will need the following information in order |

to complete your request.

Materials

Please clarify the model number of the General Electric cobalt 60 sources you
wish to possess. Our records indicate a model number for these sources as
GEPR-183-XXX (sources serialized individually) not GEP-186-XX as indicated in
your application.

| Intended Use of Materials

| ltem 6. of your application states that you may occasionally use the
irradiator for research studles as a service provided to outside ;

institutions. Please describe in greater detail the provisions you have
established for performing this activity. Include a description of the types
of experiments you will perform on a " service type" basis, the types of
" clients" you anticipate, and specify whether or not the university will
assess a fee for the service performed.

,

,

Authorized Users

Describe in greater detail the experience that Messrs. Myser, Talnagi and
Davis have received in the use of the irradiator. Based on the information
submitted, it does not appear they meet our criteria for authorized users. Be
advised that we require a minimum of 3 months of experience in irradiator
operations for authorized users. The experience may include some
preoperational involvement while the irradiator is being constructed to learn
about the irradiator safety sy<;tems and how the irradiator functions, and.

should include at least four weeks in actual irradiator operations.,

Training

A. Be advised that the training program de<.cribed in Item 8. of your
application should be at least 40 hours long, please modify your program
accordingly. We suggest you expand the time spent on Operating and
Emergency Procedures and that you. include a question and answer period.

2
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i

B. Describe the on-the-job training that will be given to individuals. This
training should consist of at least one month of on-the-job training in
the actual operation and use of the irradiator and should be conducted by
one of the authorized users. Confirm that all individuals that will use
the irradiator will complete the on-the-job training.

C. Submit a copy of the written examination along with the correct answers,
indicate the passing grade, and describe the reinstruction program to be
given in areas missed on the written examination or in which the
individual is obseeved deficient during the on-the-job training.

D. Describe the minimum training required for the individuals that will be
present at the irradiator access point to assist the sample handling and
health physics surveys specified in Item 9., page 9-2 of your application.

Leak Test Procedures
!

Be advised that semi-annual leak testing for the cobalt sources used at your
facility is a required condition of the licenses we issue to individuals that

use sealed sources. Consequently, it will be necessary for you to:

A. Specify the name and address of the organization that will perform the
test;

B. Describe the manner in which leak test samples are taken;

C. Specify the manufacturers' name and model number 9f tre instrumentation
to be used in the analysis;

'

O. Describe the method of analysis and include a sample calculation showing
how leak test results are converted to microcuries.

Leaking Source Procedures

A. Specify the minimum cobalt-60 activity in the pool that will indicate a,

leaking source based on the survey results of the resin cartridge of the
demineralizer. Be advised that we recommend your action level to take
into consideration the Part 20, Appendix B limits for releasable activity
of insoluble cobalt-60 in water (3 X 10 ' microcuries/ milliliter)

B. Your procedures indicate that if source leakage is detected, you will-
identify the leaking source by sequential removal of the sources to a
shielded storage tank and sampling the storage tank water for

,

.contaminatior. Submit a diagram of the storage tank, specify where it'-

. will be located when performing this operatlon and specify the minimum
'

activity you will consider to be of " sufficient magnitude to be deemed a
hazard to safety" requiring source removal anc! storage. In addition,
discuss the provisions you have established for disposal of a leaking-
cobalt source.

,

, - . , - - - , - -.
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The Ohio State University 3

personnel Monitoring

A. Since you wili be using pocket dosimeters to monitor personnel exposures,
specify the useful range of the device (in milliroentgens), the frequency
of reading, and the procedures for maintaining and calibrating the devices.

B. Your application indicates that you will be using pocket dosimeters
!during installation of the irradiator and for routine operations until a

data base is established for estimating personnel exposures. Please
confirm that oceket dosimeters will be worn by personnel and that records
will be maintained of the exposures. . In addition, confirm that
dosimeters will continue to be worn by. individuals beyond the
establishment of a data base. Be advised that in order to relieve you
of this requirement, it will be necessary for you to justify your request b

and submit supporting documentation of exposures profiles for these types
of operations to the NRC for review and approval.

Key Control

Your application state. $ hat only approved users would have access to the keys
that control the operation of the irradiator and associated systems (e.g-
crane, grating, handling tools, etc.). Describe in greater detail your key
control for the systems and confirm that only individuals listed on your
license as authorized users will have access to the keys.

Equipment

Describe the equipment and handling tools you have available to accommndate
source loading, geometry modifications, pin relocation, and the equipment
available to handle clean-up of your facility if a leaking source is identified.
Maintenance Program

Submit a routine preventative maintenance program which describes the tests
performed, as well as the frequency of the tests, to ensure that mechanical,
electrical, and safety systems are routinely examined to prevent any
defects or system failures and that pool water quality and quantity is
maintained at a level that will be conducive to storage of the cobalt-60
sources. Be advised that pool water quality must be maintained at a level that
will not adversely affect the integrity of the sources and the quantity of
pool water must be maintained in order to comply with 10 CFR Part 20
requirements for radiation levels.

Service

From your application, it appears that you will be performing service
operations such as repairs and/or engineering changes- to the Bulk Shielding
Facility pool; and you may be performing similar activities on other systems
associated with the operation of the irradiator. In order to authorize you to

9perform such services, it will be necessary for you to submit the following:

. . . . .

.. .

. .. .. . . .
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I
A. Specify the type (s) of service operations to be performed (e.g. source

elevator, pool maintenance / modifications, etc.).

B. Submit a set of step-by-step procedures for each type of service
operation to be performed including alternate source storage procedures,
and the associated safety precaution; and

"%it the na'mes and qualifications of the individuals that will be |
performing the service operations.

Radiation Leve_ls

A. From your application, it does not appear _that you have equipped the Bulk
Shielding Facility with a fixed radiation monitor to monitor radiation
levels within this facility, please clarify.

B. Modify your Standard Operating Procedures to include provisions thai.
require individuals entering the Bulk Shielding Facility to have a survey
meter with them to ensure that radiation levels within the facility are i

at background levels.

C. Submit a copy of the shielding calculations for the Bulk Shielding
Facility.

D. Describe the provisions you have established for controlling access into
the Bulk Shielding Facility in the event an uncontrolled loss of pool
water occurs. In addition, describe the controls you have in place which
will maintain the pool water level and prevent an uncontrolled loss.

Decommissioning I

Please note, effective June 27, 1988 the NRC established technical and financial
criteria for requiring. the submission of plans (53 FR 24018). Specifically,
Section's 30.35 " Financial Assurance and Recording for Decommissioning" and
30.36 " Expiration and Termination of Licenses" of Title 10 Code of Federal
Regulations Part 30 addresses decommissioning planning needs, timing, funding
methods, and environmental review requirements for puolic and private facilities
holding by product material licenses. Cased upon review of your licensed
material possession limits, it appears that it will be necessary for your
organization to comply with the above regulations. The decommissioning funding
plans, certification of financial assurance, etc., should be submitted for
review and approval along with your response to this letter. Be advised that
it will be necessary for you to submit this informatlon prior to the issuance
of your new license.

We have enclosed several- guides which you should reference when completing
your respon;e to this item.

|

I

2
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We will continue our review of your application upon receipt of this information.
Please reply in duplicato, within 30 days, and refer to Control Number 88852.

Upon failure to file a response within the specified time, we will consider
that you have abandoned your request and will void this action. This is
without prejudice to resubmission of the application.

Sincerely,

Patricia J. Pelke
Materials Licensing Section

Enclosure:
1. 10 CFR Part 30
2. NUREG 1336
3. Regulatory Guide 3.65

|
|

i

udro
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T- 11 ^' E Anociate Vice Pre 51 dent for 218 Meiung Hall-
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ilcalth Services and 370 Weg Ninth Avenue
~

Academic Affairs Columbus, OH 432101238

a Am Apociate Dean, - Phone 614 29t47M
y College of Medicine FAX 614 292 1544

>
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UNIVERSITY Harch 5, 1990
'

; ,

i

U.S. Nuclear Regulatory Commission |
Region III . - 1

Materials Licensing Section !

799 Roosevelt Road :
Glen Ellyn, Illinois 60137 i

Re: New Application for Self-Contained
3

Wet Source-Storage Irradiator.

Gentlemen:
* Enclosed is NRC Form 313. " Application for Material License".

The form and-its attached sheets are submitted in duplicate. 1
This is an application to posess and use-21,000 C1 of Co-60 in a
self-contained, wet source-storage irradiatinn facility. The iapplication has been prepared in accordance with USNRC Draft '

Regulatory Guide and Value/ Impact Statement FC 403-4, dated |

January, 1985.

We are requesting that this application receive priority
! processing. The need for such action is-that the material for '

, which the license is requested is being "surplussed" by the
! current owner, a research institution located close to the Uni-

versity. At least one other University is also.attemating to
acquire the licensed material and it will apparently )e i

transferred to whichever institution can first acquire an
appropriate license.

As an educational institution supported by and for the State of
Ohio, The Ohio State University is exernpt from licensing- fees as
provided in 10CFR170.11(a)(9).

,

Please direct ~any technical _que_stions or requests for additional
information to.Dr. Walter E. Carey, Director, or to Mr. Joseph _P.
A11geier, Assistant Director - Office of Radiation Safety at 614-
292-0122.

cd * /M/ [# RECEIVED !

| MAR 071990 j" Yp [[[Pf097 REGION III- 1

naard)r# :'

,p.~ _.

=
$

CONTROL.No; 8 8 8 5 2-
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Thank you for your continued assistance with our academic pro +-
grams here at The Ohio State University.

Sincyrely,
/

W |MW
Ronald L. St. Pierre, Ph D.
Associate Vice President for
Health Services and Academic Affairs

RLS/WEC:jnp

Enclosures: Form 313 and Attachments

CONTROL NO. b 8 8 -a 2.
_ _ _ _ _ _ _ _ _ _ _ - _ _ _ _ _ _ . - - _ .J
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ITEH 5. RADIDACTIVE MATERIAL

1rradiator Type: Self-Contained Wet Source-Storage.

Radionuci.de: Co-60, metallic Co pellets,
1 mm X 1 mm.

Sources (15): Double-encapsulated,
9/16-in outside diameter,
18,4-in length,
0.020-in walls,
Type 300 stainless steel.

End cags TIG welded,(2x10' cc/sec leakage at STP,

Manufacturer of Sources: General Electric Company,
Nuclear Engineering Center,
Vallecitos, California,
1974

Identifiers on Sources: GEP-186-01 through GEP-186-15.

Maximum Activity: 21.000 Ci in 15 sources,
1400 Ci/ source.

Initial Licensee: International Neutronics,
Dover, New Jersey.

Current Licensee: Battelle Memorial Institute,
Columbus, Ohio.

!

|
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ITEM 6. PURPOSES FOR WHICH LICENSED MATERIAL WILL BE USED 1

|

| The Co-60 will be used for research-and development activities as.

I defined in 10CFR30.4 and for educational activities. |
i i

These activities will include:

Observation.of radiation effects on materials and*

devices.
* Inducement of radiation effects in materials and devices -

with subsequent investigation and/or utilization of the
effects, f

Demonstration of operation of radiation detectors, and*

their behavior in high-dose gamma radiation fields.

Such activities may occasionally be performed for persons outside y

The Ohio State University also. '

There will be no irradiation of explosive, flammable, or corro-
sive materials.

There will be no irradiation of foods destined for distribution
or consumption. )

|

!
i

|

!

1
i.

I
| -___________________________________________________________________ a
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ITEM 7. INDIVIOUALS RESPONSIBLE FOR RADIATION SAFETY PROGRAM--
_T_H_E_TR_T_U_T_R_T_R_U_IRU_E_Y_P_ER_T_E_RI_E-~~--~~~-----~~~~~~~__ __ __ _ _

The radiation safety program for all NRC-licensed activities at
The Ohio State University is the responsibility of the Office of
the Vice President for Health Services. To fulfill that
responsibility, the Vice President maintains an Office of
Radiation Safety (ORS). The current Director of the ORS is Dr.
Walter E. Carey, who is also the University's Radiation Safety
Officer (RS0). The operational radiation safety program specific .

to the Nuclear Reactor Laboratory (NRL), the proposed location of
the sealed sources described in this application, is currently-
conducted primarily by NRL staff members. Their efforts are j

guided, and audited, by the Director of the ORS.

In that context, the following persons are denoted as
"reeponsible individuals" with regard to irradiator operation:

* Name: Richard D. Hyser
Date of Training: Autumn-Quarter, 1973 (NE 606)

August, 1986 (0RS Short' Course)
* Name: Joseph W. Talnagi

Date of Training: Autumn Quarter, 1977 (NE 606)
August, 1986 (0RS Short Course)

* Name: Michael J. Davis
Date of Training: Autum Quarter, 1985 (NE 606)

For these individuals, " training" consists of enrollment in and
successful completion of the course entitled " Radiological
Safety", designated as course number-NE606 and offered through
the University's Nuclear Engineering Graduate' Program. The
course provides 3 credit-hours towards an undergraduate or
graduate degree. This course covers general-principles'of
radiation, radioactivity,.and protection. methodology with
emphasis on approved operating, handling, and waste disposal
procedures, and also covers regulations related to radiat. ion
protection and the biological effects of radiation. It provides
a basis in the principles and fundamentals of_ radiation
protection and good safety. practices related to the use-of
radiation sources and radioactive materials. Classroom and
laboratory exercises are provided in the areas of radioactivity
. measurements and the use of radiation detection and monitoring
instruments and methods. Instruction in.the appropriate
mathematics and calculational methods basic to the use-and '

measurement of radioactivity is also provided. Total. contact-

hours for the course, including classroom and laboratory
activities, is approximately 40 hours. A11~three-individuals
completed the course when taught by Dr. Walter Carey,. Associate
Professor of Nuclear Engineering.

The Ohio State University- Item.7
Application for License Page 7 El
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In addition, Mr. Talnagi and Mr. Myser have completed the
instruction and training sessions required by the ORS for
unrestricted use of radioactive materials as governed by the
current Broadscope license issued to the University. These
instructional sessions, sometimes referred to as the ORS Short
Course, consist of three contact-hours of instruction provided by
the ORS staff.

All individuals denoted above are licensed Senior Reactor
Operators (SRO) for the Ohio State University Research Reactor
(OSURR), which is licensed to operate under facility license R-
75, docket number 50-150. Part of the training requirements for
the SRO license include instruction in radiation safety.
Requalification examinations are required on an annual basis for ;

maintenance of these licenses. '

Mr. Myser holds an M.Sc. degree in zoology, with experience in !

radiation biology and health physics. Mr. Telnagi holds an M.S. s
degree in physics and an M.Sc degree in nuclear engineering, and
has experience in nuclear instrumentation, radiation and neutron
physics, and reactor engineering.

All three individuals have some experience with a lower-activity,
shielded, dry irradiator using about 195 curies of Cs-137,
licensed to the University under NRC license no. 34-00293-11.

The irradiator to be licensed under the present application is' '

not yet installed at the University, so no prior experience is
|

possible with this specific facility. However, the indivivals
noted above will be closely involved in the installation
activities and prior activities, such as shielding calculations
and design, source handling and movement, etc. This will provide
a basis for actual operating experience when the facility is
commissioned. '

At least one of these individuals will be present at the
.

irradiator facility site when the irradiator is in use. In this
context, "in use" implies that there is some function related to
placement or removal of material or apparatus from the irradiator
occurring. Since this facility is planned as a wet source-
storage irradiator, the "in use" designation differs from that
associated with panoramic-type dry facility irradiators in that
the sources are not movable.

Vitae for the three " responsible individuals" and for Dr. Carey
are included in Appendix A.

.
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ITEM 8. TRAINING PROVIDED TO OTHER USERS
1
'

From time to time, the irradiator will be used by persons other
than those designated in Item 7. In such cases, usage will be

. under the direction of a " responsible individual".. If such users
i have not successfully completed the academic course referenced in

Item 7 they will be required to complete a special training.
program presented by one of the designated " responsible :'

individuals". >

)

; The training program will require about 30 hours to. complete and
'

will include written and oral examinations. Results of the.4

examinations will be discussed with the user candidates. If i

there are any areus of deficiency, additional instruction'will be
provided and additional examinations will.be administerd. The
examinations will conform to the requirements contained in Draft

j Regulatory Guide and Value/ Impact Statement: Task FC 403-4. ,

Training and examination records will be maintained for a period
of at least three years. The training program outline is
included below.

,

1. Basic Radiation Science (8 hours).

a. Nature of Radiation
1 types of radiation

ii. units of radiation
; iii. energy transfer mechanisms

b. Principles of Radioactivity
i. types of decay

ii. units-of activity
111. half life
iv, decay calculations

c. Principles of Radiation Biology
i. dose units

11. mechanisms of. biological damage
,

iii, early somatic effects'

iv, delayed Somatic effects
v. genetic effects .

2. Basic Radiation Safety (10 hours)

a. Protection Methods
1. time

11. distance
L iii, shielding

iv. containment
.

b. Rules-and Regulations-
1. users rights and obligations

. ii . permissible doses, levels and concentrations.

The Ohio State-University. Item 8
Application for License
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,

!

.

6

iii. personnel monitoring -

iv, warning-signs
v. records and reports<

c. External v.s. Internal Exposure
1. critical organs

11 burdens .

iii.- effective half' life :
'

iv. risk concepts

d. ALARA

3. Radiation Detection and Instrumentation (6 hours)
a. Survey Instruments

i. detector-types;

ii. instrument packages.
.

iii, applicability and limitations'

'

b. Smear Wipes
1. - necessity of smear wipes

ii, assay of smear wipes

c. Area Monitor

; d. Functional Checks

i e. Practical Experiences

4. Operating-Procedures.(4 hours)

a. .trradiator Design .

1 wet source / storage (contrast with1 0ther types)
i i .- source configuration _

,

111. source activity
iv. dose rates :

,

b. Placement of Materials
.

t

c. Removal of Materials

d. Surveys

|- e,. Recordkeeping_ y

i
'

5. Emergency Procedures (2' hours) .

L .6. Examinations (3 hours) r

1+
L ,

,
_ .-

,.

+
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ITEM 9. FACILITIES AND EQUIPMENT

9.1 Basic Facility _ Design _and_ Construction

BU114129 829 L2 Sat 122 2f E291s-

The 60
'

C0 irradiator facility will be. located in The Ohio State
University Nuclear Reactor Laboratory. It will be placed in the
center of the Bulk Shielding Facility pool - a water pool
adjacent to but independent from the Nuclear Reactor pool.

Figures 9-1 through 9-4 show the design of the building and the
placement of the two water pools in the building. These figures
present relevant dimensions, building and shielding materials,
and uses of areas adjacent to the irradiator (Bulk Shielding

i

Facility) pool. (Figures 9-1 through 9-4 are not to scale.)

The Nuclear Reactor Laboratory is located on University property
about 2 miles west of the main campus, in an area of university
agricultural activities and engineering / science research
facilities. An exclusion fence encloses the Nuclear Reactor Lab
to the north, east, and west; a parking area is to the south
(front) of the building. The fence extends south from the Lab,
enclosing other research facilities. There is occasional
vehicular and pedestrian traffic outside the exclusion fence.

The nearest occupied building is The Ohio State University Van de
Graaff Lab, about 125 ft to the south. The nearest residences
are more than 1300 ft to south and west.

Building environmental control is effected by natural gas-fired
heating systems and electrically-powered air conditioning units.
The bay area is continuously vented under normal conditions by a
building exhaust fan with a measured capacity of 1000 cubic feet

| per_ minute. Under emergency conditions requiring building
ventilation shutdown, all systems which_could'cause building air!

venting can be shut off from a single cont ol point. When the-
exhaust fan is-turned off, gravity-actuated louvers automatically
cause building isolation.

Note that there is no converter plate of uranium present in the
Bulk Shielding Facility. The graphite thermal column is

| terminated by a steel plate in the pool wall. It is expected
( that any neutron or gamma radiation streaming into the pool from

the reactor-pool will be negligible at the position of the
irradiator facility.

|
|
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Cobalt-60 Irradiator Facility-

The irradiator facility will consist of the cobalt-60 rods (or
'

pins) arranged coaxially around'an irradiation chamber formed
from an aluminum tube. The sources will be shielded by water .

from the top, but the irradiation chamber will be a dry, air-
filled tube. Initially, the rods will be arranged around a 4-in
outside diameter aluminum-tube, but the-tube inside-diameter may
be as large as 6 in or as small as 3 in, to provide some
flexibility in available dose rates and irradiation geometries.

,

Figure 9-5 shows a top view of a typical irradiator configura-
tion, using a 3-in outside diameter irradiation tube with
symmetric arrangement of the source pins around the outside of
this tube. The source pins are held in position by a circular
ring (not shown) surrounding the central tube. The scale of tnis
drawing is approximately 1 in = 0.625 in, so it is slightly ;

larger than actual size.

Source pins will be held in an aluminum rack into which the-
irradiation tube extends, forming a circular pattern around the -

-

tube. Source pins may be removed.from this rack to reduce.the
dose rate in the irradiation volume. A shielded, underwater
storage rack, located away from the irradiation ~ tube will be
available for pins so removed.

The source pin irradiator rack will always position the center of
the pins at 24 in above-the floor of the pool, held in a vertical

-

position. The dry irradiation chamber tube will be counterweigh-
: ted to neutral or slightly negative buoyancy..
(

Figure 9-5 shows one possible arrangement of the source pins.
The actual irradiator configuration may-vary from this basic
geometry, depending of the. requirements of- the experiment (s)-

being conducted. For example, if lower dose rates-in the
irradiation tube are desired, Lone.or more source pins might be
removed.from_their illustrated position around.the central. tube.
The irradiator facility may also have.several different diameter
central tubes,-and correspondingly different diameter source pin
positioning. rings. *

Procedures for use of the irradiator-facility will require a
responsible individual to be present at the. facility during
utili:ation involving sample: placement / removal operations.
During-these. operations, a responsible. individual or-properly
trained and authorized user: will . perform the. actual operation.
-Another individual will be present.at the irradiator access point
to assist with sample handling.and perform' appropriate health
physics measurements.

Figure 9-6 shows the elevator assembly which wil'1 move withinLthe
irradiation tube to lower into position materials to be irradia-

,
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ted in the chamber. This elevator assembly will.have lead shiel- ;

ding along its top to reduce the scattered dose at the top of the ;

irradiation tube when the irradiator is in use. When not in use,.

the elevator assembly will be positioned at.the top of the irra-
: diation tube. To reduce extremity dose from scattered radiation

when loading or-unloading the elevator assembly, a lead-shielded
.

'follower will provide shielding along the bottom of the elevator
assembly. If the elevator assembly is removed from the irradia-
tion tube, a shielding plug will be inserted into the-irradiation i

tube to reduce scattered radiation dose at the access point to
the irradiator. Any-containment devices or-systems in which
materials to be' irradiated may be contained will be; designed so

'

,

that there is no interference with the elevator system.

Access _ Alarms and Signals2 2

The Nuclear Reactor Laboratory is a restricted area as defined in
10CFR20.3. It is protected by a security system, and has an'NRC--

-

approved security plan and emergency plan. Building access is by- )
key and security code;- only-trained persons:are granted access. j
Training includes building access and utilization, radiation
safety (10CFR19), and emergency procedures. Typically, 3 to 5 i

Reactor Lab staff occupy the building from 8 AM to 5 PM.
Occasional class and tour groups add up to 30 persons for about 2
hours at a time.

Access to the Bulk Shielding Facility pool also is controlled.
The pool is covered with a heavy-steel grating which is locked.to
a steel I-beam attached to the top edge of.the. pool walls. The-
weight of the grating precludes manual removal; it must be' oved.
with'the overhead building bridge crane, whose power panel is
locked. Access to any materials:or devices within the pool will i

~

requirespecialhandlingtoolstoreachtothebottomofthgO j

pool; . these tools are locked. Only approved-users of the Co- '
-

irradiator will have' access to the keys to all these systems, ie,
to grating, crane _, and handling tools.

Audible ~ and visible' alarm signals are generated by the local and
remote alarm devices inLeach channel of the building ar'ea radia-
tion monitor system. The channel set points for this system are ;

10 mrem /h.

One area radiation monitor channel detector and local readout is >

located at the. top of the reactor pool, which also provides area
.

' monitoring for the Bulk Shielding Facility (.irradiator) pool 1|

area,

p Another channe1 of the area' radiation monitor system' measures the' :
| radiation-level in the vicinity of the demineralizer. (Refer to )
'

Figure 9-2.)

!
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,

An entrance frisker is also' located'at the front entrance to the
Nuclear Reactor Laboratory.

Calculations have shown that the gamma dose rates at the surface
of the Bulk Shielding Facility pool wall at ground level at the
south end of the pool (which is the area of minimum wall thick-
ness) will be aDout 0.1 meem 1 hr. These calculations were based
on point-source and line-source geometries, with published linear
attenuation coefficients for lead, water, and ordinary concrete. .

Calculations.were performed by staff of the Nuclear Reactor
Laboratory, where-they are available for review. A pre-operation -

radiation survey will .be performed by Nuclear Reactor. Laboratory.
staff for comparison with calculations, and to establish any
controls required to meet 10CFR20. j
Note that the regulatory requirements of 10CFR20.203(c)(6) do not

*apply, as provided for in footnote 2 of paragraph (c)(6). The
sources are both stored and operated within the same shielding
radiation barrier. There is no location at which a person could

.

i

have physical access to the sources or could be exposed to 500 '

rem in one hour, except in thu event of an ancontrolled and total
loss of water from the Bulk Shielding Facility pool. . That is not
considered to be a credible accident.

9.2 Other_ Safety _ Considerations

Water Irradiation / Storage Pool

The Bulk Shielding Facility pool is equipped with a circulating
water purification system including particulate filter and
cartridge-type demineralizer. The system is timed to operate for
six hours each night.

The pool is lined with an epoxy-based waterproof liner; no
significant leakage has been observed in its 28-year life.

.The pool system contains no components which_would. induce
significant corrosion of the sealed sources. The irradiator
facility will be fabricated from materials (primarily aluminum)
which will not promote corrosion.

The Bulk Shielding Facility pool is equipped with a level
L monitoring system. This system indicates low water level and
| provides demineralized makeup water to maintain the level at a

minimum of 1 in above the lip of the scupper running the width of
the pool along the south edge. (Refer to Figure 9-4.)' This

|

| maintains a minimum water depth of 15 ft 4 in.

The. pool domineral.izer maintains conductivity below 10 microsie-
' mens /cm. Measurements typically are about 2 microsiemens/cm.

Three systems are in-place for the, detection of source leakage:

The Ohio State University Item.9 !
Application for License Page 9 - 4 '

February 28, 1990

-- - . . . . . , .



_ _ ___ _ __ _

I.

A 1-liter sample of Bulk Shielding Facility pool water is*
taken once each calender quarter and analyzed for radio-
nuclide content with a calibrated gamma ray spectrometer;
(refer to Item 10.3, Leak-Testing, below);

* An area radiation monitor measures radiation levels at |
the pool demineralizer; (refer to Figure 9-2);

Nuclear Reactor Laberatory personnel perform periodic (at*

least once per week) meter surveys of the demineralizer

Lab. g routine reactor health physics monitoring of the
,

durin i
-

!

|
There are no penetrations through the floor of the Bulk Shielding
Facility pool, or through the walls at levels more than 12 in
below the normal pool level.

Systems are provided which prevent backflow of Bulk Shielding
Facility pool water into the municipal water supply system. Such
an occurrence under. normal conditions is not possible because of
the pressure head present in the municipal: supply system. Even i

if low pressure should develop on'the supply side, there is no
pressure head to force water backflow from the pool as .long as
the circulation punps are off, which-they are most hours of the
day. Siphoning of the pool is not likely since the water
processing system inlets and outlets are within 12 in of the pool '

surface. Backflow prevention devices are also'in place in the
water processing system.

.

!

Production of Noxious Gases

The irradiation tube will be 3 to 6 in inside diameter and more
than 16 ft long. (Refer to page 9-2 and to Figure 9-4.) There=-
will be no forced air flow in the tube. Therefore the release of
ozone and other radiolytic noxious gases to the atmosphere will
be negligible.

A 1000-efm building exhaust fan in the Nuclear Reactor Laboratory
would deplete.any noxious gases. 4

H_ga t ,_agg_Smpk_e _Sg!Lsin,g_Dgv_133s

A number of smoke detectors which-provide audible and visible i
alarms are located throughout the' Nuclear Reactor Laboratory. ;

However, since the sealed sources are used and stored'under-13 ft
-

of water, it is very unlikely that any credible building-specific
incident (eg explosion or prolonged fire) could< result in' release
of radioactive material from the sources. Therefore, it is not
necessary that .the smoke detection system should act to.further-
shield the sources.

-

--
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Fire Extinguishing _ System

There is no installed automatic fire extinguishing system in the.
Nuclear Reactor Laboratory, but a variety of portable fire
extinguishers is available at various locations'throughout the
building. Again because of the wet source-storage configuration,
an automatic fire extuishing system is not necessary for;the fire
protection-of the sources.-

$ar[jggs_ang_Pggkaggs

There are no source elevating or lowering mechanisms. Instead,
an elevator assemblyc(refer to Figure 9-6) transports materials
through the stationary irradiation tube to~the sources.. The !
elevator is always separated-from the source holder by the wall
of the irradiation tube. Therefore, carrierss and packages cannot ;

interfere with the source holder.
' '

Alternate Source Storage.

Repairs and/or engineering changes to the Bulk Shielding Facility
pool may be necessary from time to time, and could require .

drainage of the pool and removal of,the irradiator sources from
the pool. In such an event, the sources would be relocated-to
the east end of the Nuclear Reactor pool for temporary storage.
The pool-water would be radioassayed before release to the
municipal sewer system'to assure compliance with 10CFR20
concentration limits and with-The Ohio State University's total
discharge limits.

The Reactor pool is deeper than the Bulk Shielding Facility pool
!and-its walls provide more shielding. Therefore. temporary

storage of the sources in the Reactor pool presents'no radiation
exposure problems.

The Reactor pool is of the. same construction as the Bulk:
Shielding Facility pool and so presents no corros-ion potential to

~

,

the sources. It is equipped with the same water processing,
makeup, and' level sensing systems, and so offers the same leak
detection capability and the same water-shielding protection.

A transfer cask, to.be used.with the overhead bridge crane, will
be designed and constructed for. initial installation of the

.

sources into'the' Bulk Shielding _ Facility-pool. This-same cask
would; be used to transfer sources to~ and from temporary storage
in the Reactor pool.- The cask will be designed to Keep radiation
exposures to personnel as low as reasonably achievable,

,
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Figure 9-5: Top View of'a Typical Irradiator Configuration,-Using a-3-in
outside Diameter Irradiation Tube.
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ITEM 10. RADIATION PROTECTION PROGRAM

10.1 Personnel Monitoring Equipment

Persons using the irradiator facility will wear a film.
badge capable of detecting gamma'and beta doses-to a
minimum of-10 mi111 rem-(mrem)._ Such-badges are normally
issued to all persons entering _the Reactor Buildin_g, unless
they'have their own permanently-assigned film badge from.
the ORS. Film badges are changed once a month,

Immediate readouts of_ exposure can be obtained-.from self-s

reading pocket dosimeters available-at'the' Nuclear Reactor-
Laboratory (NRL). These will be. utilized during j

installation of the .irradiator. _They will also-be used--for-
routine operations'until a-data base has been established
that allows reasonable predictions of personnel-_ doses
associated with particular operations.

Persons placing materials into position to be-lowered into
the irradiator, or_ removing said materials _from;the
elevator' assembly after irradiation, will also wear ring-
type thermoluminescent (TLD) dosimeters onione finger of
each hand. The TLD dosimeters-are also changed once each
month.

The Office of Radiation Safety has responsibility for
managing.all_ personnel monitor-ing activities.at-the
University, including those conducted at~the NRL.

- -

Currently, personnel monitoring services for The-Ohio State
University are supplied by:

Tech / Ops Landauer, Inc.
2 Science Road
' Glenwood Science Park ~
Glenwood, I-llinois 60425-1586

Telephone: :708-755-7000
1-800-323-8830

In the future, the-University may contr.act with other
suppliers of dosimetry services accredited by_-tha National
Institute of Standards and Technology, under the National
Voluntary Laboratory Accreditation--Program.

The Ohio State University Office of. Radiation Safety and
Radiation Safety Committees are aware of-the need to
maintain radiation exposures to levels as low as reasonably _
achievable. This philosophy will'be considered in
reviewing and controlling personnel exposures in all.uses
of the proposed irradiator.

,
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10.2' Radiation Detection Instruments:

A variety of portable radiatioi detection-instruments are.
maintained at the NRL_facil_ity-for_use by users of the
irradiater. Available.at'all: times will be a calibrated,
operable survey meter _ capable of measuringLdose' rates _up to
I roentgen per hour,

-

q

Survey instruments are operable and calibrated with an-
-

1

appropriate radiation source. Instruments are-colibrated i

minus 20%-of actual values _over gree to-within,plus orso-that the indicated _ readings a
the-operable range of the

instrument. Calibration records for each instrument.are-
generated at each calibration interval and after the
instrument is serviced. The1 records-show calibration date,
the p^rson's name performing the calibration, and
calibration results. ~ A sticker is affixed to the
instrument indicating the calibration date and initials of
the person performing the calibration. Calibration records
are maintained at the NRL for at least 2 years after;the
calibration 11s performed.

10.3 Leak Testing

BSF pool water is routinely c-irculated through a resin-bed
~

iun exchange demineralizer'to effect water-purification.
The resin. cartridge of the-BSF pool demineralizer system
will be surveyed for contact-dose rato at least once each |
week. Survey results will be recorded. . Background (off-
contact) dose rate will also be measured. ~Significant
positive differences between background-and on-contact dose
rate will be assumed to result from sealed source leakage.
A sample of resin will be withdrawn from the demineralizer
cartridge and assayed for radionuclide content using a
gamma ray spectrometer system. Source; leakage would.be
confirmed by the presence of a significant quantity of Co-
60.

If source leakage is detected, the leaking source pin will
be identified by sequential removal of source pins to a
shielded-storage tank filled with (initially.) non-
contaminated water. If the source present:in the shielded {storage tank-is a leaker, it-will~cause.Co-60 contamination
in the storage tank water. This tank-water will be sampled
by radionuclide assay to determine if Co-60 is present. If i

source leakage-is of_ sufficient. magnitude to be deemed a
hazard to safety, the leaking source will be removed from
service by storage in a shielded, sealed _ area. <

10.4 Operating and-Emergency Procedures

The Ohio State University Item 10
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Users of the.irradiator facility will.be provided copies of
the written procedures detailing operating and: emergency
procedures for the facility. These procedures will provide
instruction in the following areas:. q

10.4.1- Personnel Monitoring Equipment. )

-The procedures shallEspecify that persons.using-thel
irradiator shall wear personnel monitoring equipment ( i . o '. . . i

dosimeters) while working with and around the irradiator.
Generally, this'will cover activities atLand:around the
wolkway around the top of the BSF1 pool.

~ 110.4.2 Irradiator Facility.0peration

These procedures will instruct the user in: placement ofi
samples and-materials to be irradiated?in the-elevator ,

assembly, lowering and raising the elevator, and opening- J
and securing the-facility.- Also11ncluded will be
instruction in the operation and use of portable-radiation-

-

survey instruments and area radiation monitors' covering the
irradiator area. Precautions to be observed when loading
and unloading the elevator assembly will also be noted.
(e.g.,' placement of: materials to avoid. interference with
.elveator_ assembly operation, etc.)..

10.4.3 Radiation-Survey Requirements
-

'1
The operating procedures will require that appropriate '

radiation surveys be performed'when using the irradiator..
Generally, these will include dose. rate surveys-at the
access point.(open end of-irradiatorEtube) when loading and
unloaaing samples from the elevator. assembly. Because of
the wet-storage design of-the11rradiator=, no_ dose rates

-approaching those noted in;10CFR20'.203(c)(6)Lare expected.
~

; 10.4.4 Emergency Conditions andLProcedures

Users _will be provided instruction 11n the-kinds of
emergency conditions that could arise with this type.of
irradiator facility, and-actions to-be taken in the event

L of emergency conditions. -The' procedures will include
L notification of appropriate persons-and agencies,
l

| Emergency Procedures will beideve: loped.for the following-
situations:~

Samp1'e elevat'or stuck.

L
. Dropped pin with obvious' damage-

. Leaking. pin causing signif.icant contamination
-

L
= _ _ _ _ - - -------------
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. Crane failure while transfer cask is loaded-
;

.. Inadequate shie.lding

10.4.5 Associated-Operations

Writt'en' procedures for " assoc-iated-irradiator operations"
are included in-Appendix B. ;

10.5 Hospital Arrangements'
s

The Emergency Medicine Department ~of the University-
Hospitals is already incorporated into tho Emergency Plan-

for the Nuclear Reactor Laboratory,-a part of-the Ohio
State University Research Reactor'sL(OSURR) operating.
license, R-76. Provisions:for emergency response support:
by the 0ffice of Radiat. ion Safety =are a part of.that plan.

1
,

-

|

1'

..

j

.____ _ __ __- - - - - - - - - - - - - - - --
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ITEM 11. -WASTE _ MANAGEMENT

The ultimate disposal of the sealed source material authorized by
the requested license will be in accordance with paragraph-
20.301(a) of 100FR20.

The only-other radioactive-waste that could be generated as the
result of irradiator_ operation would-be contaminated
demineralizer resin.- This would occurfif the containment
integrity of the sealed _ sources _ were breached. Should this
-happen,fthe contaminated resin would be disposed of.by the Office
of Radiation Safety through its ongoing low-level radioactive
waste management program.

,

!

L

|

o

-------------------___..__ . ___ _ .=________ _ _ _ _ _ _ _ _ _ ___
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VITA
,

. Richard D._Myser
b

I, PERSONAL

Home Address: Office Address: - (

3875 Avis Road Nuclear Reactor Laboratory 4

New Albany, Ohio _43054' , ' 1298 Kinnear Road
(614) 855-1139 Columbus, Ohio 43212 ' !

(614) 292-6755
i

'

II. DEGREES

B.A. Biology 1971 ' Maryville-College
- Maryville, Tennessee

. 3
M.S. Zoology -1975 - The Ohio State University

'

. Columbus, Ohio

Thesis: The< Uptake _and-Clearance of
- Cs-137; Co-60, Mn-54,--and

Zn-65 by Branchiura sowerby
(aquatic.oligochaete) and
Chironmus (parius (midge:

, larva).
I

III. PRESENT POSITION-

September. 1982 to-Present-.
_

Associate Director, The Ohio State University Nuclear-Reactor
| Laboratory (NRL)-

Major Responsibilities: ' Administration - of the Reactor _ Operator
Training and Requalification Program including the' preparation and
grading of both~R.O. and S.R.O.--exams; support und development of.
teaching and research;- ensure :NRC regulatory requirements are met;
administer daily operation of the_OSU Research Reactor.
.
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.

Richard D. Myser-
.

,

Page Two_
:

IV. fREVIOUS EMPLOYMENT

February, 1979 to September 1982- |
Manager of Reactor Ope.otions The Ohio State University Nuclear
Reactor Laboratory-(NRL)

.

hujor. Responsibilities: ~ managing the operations - of: the' OSU Research . s

'Roactor ensuring that nuclear - and radiation safety- requirements - are - !:

me t; consulting with users of the NRL; ~ assisting with operating and'
'

training - of operators; also . serve- Jas project: manager for the| OSU
Nuclear Services and Training Laboratory.

.

1
-. 4

July _l, 1978 to February,L1979.
Assistant Director Radiation Safety, The Ohio State' University

,

Major Responsibilities: administer the day-to-day ioperation of' the,i

Of fice of; Radiation Safety :which . includes 1 responsibility- for basic
and -medical sciences and a medical complex;. oversee waste disposal,

3,

laboratory monitoring, personnel . surveillance, Linservice teaching,
~

and NRC 1icence compl1ance.

1975-1978'
Radiation Safety Officer, The Ohio. State University-

Major Responsibilities: establishing criteria .and evaluating
i applications - for - the use . of' radioactive - materials . by ? University-

' '
_ researchers; -inservice teaching of. - Radiat ton ; Safety;-- NRC? license
compliance and. amendments.

1974-1975
The-chio State University, Department of Zoology-

!. Major Responsibilities: teaching assistant in the; introductory
biology program.

'1971-1973
The Ohio-State University, Department.of Entomology.

,

Major Responsibilities: laboratory lechnician_ collection and analysis-~

p of river samples for pesticide content.
|

|
|

| -

|

_ . _ _ _ _ . ._ _ ._ __. . . . _ . . _ , _ . . _ 4 .--



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

_

,
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V. PUBLICATIONS

i=The Occurrence of-As,:Cd, Co,=Cr, Cu.cLFe, Hg,-Ni,;Sb',1.and Zn in Lake
Erie. Sediments by L. J.-Walters.-T. J.-Wolery,,and Rc.D. Myser in-the
Proceedings of the 17th Conference on Great Lakes Research. 3

Note to Hen 1th Physics: Concentrations of M I-131 - in - the - Air : During

Thyroid Therapies-by.R W. Pollock and R. D. Myser, Vol.J36,-19794-,
.

A Unique Introductory Radiation Safety' finstruction I Program: for
Nuclear Power ' Plant . Personnel ,by W. E. Carey, B; LK . Hajek,- R ' D.,-

-

Myser, A. D. Evans,.and D.-'Mi- Barnes,~ANS Transactions, Vol' 34.
_

i

VI. PAPERS

" Concentration of Radioactivity in -. Lake Eric Fish" - at the 117th
Conference'on Great Lakes Research, 1974

' Thesis-material at the Ohio Academy 1 Meetings, 19.75,
_

1

"The. Risk for Occupational Radiation L Exposure-Instructionu Using'a -
Multi-Image Format" al the 2Gth Annual Meeting of the' Health' Physics-
Society, 1981.

"The Reactor.. Sharing Program _at The Ohio State: University"~at the ANS
. Tenth Biennial. Conference on Reactor Operating Experience -1981.

" Education and Research at The Ohio 1 State University > Nuclear Heactor_

Laboratory''' American Nuclear Society' Annual Meeting June,r1989.-

VII. PROJECT MANAGEMENT

1980-81 - General Orientatton Training ~ (funded ~by the Davis-Desse
-(Revisions) to meet-ANS-3.la Nuclear. Power Station').
Section 5.4

1980-81 The Risk of OccupatAonal- (funded.by the Davis-Desse
Radiation Exposure.(a-part Nuc. lear Power Station)'
of Radiological Controls
Training) to meet'Heg. Guide

-8.29
'1982-83 ' General Employee Training- '(funded by the Perry Nuclear

Radiological Controls- Power Plant)
Training 1

1983-8o The Reactor Sharing Program: (aponsored by DOE)
1987-88 -Reactor. Operator Training for (sponsored-by DOE)

Disadvantaged Americans
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VITA-

Joseph W.'Talnagi:-

I. PRESENT POSITION
-e

Senior Researcid Associate .
' Nuclear Reactor Laboratory

'II. EDUCATION-
!

'B.A'., Physics '1974 Witt'enberg University
-

,

'
M.S., Physics- 1976 Miaal-University.

-M.S., Nuclear-Engineering l'979 The-0hio State University'

III. SPECTALIZATION~AND RESPONSIBILITIES.

-Mr. Talnagi is_a Seniory Research Associate 'with The Nuclear : Reactor-

Laboratory. He - has .' worked ..ln' programs ; examining the _e f f ect s.-- o f
.

environmental:-controls- on the cost .of._ electricityg generation in10hio,-
and ' development of ' minicomputer based ana lys isisor tware. for-

L ^ ins trumental-method neutron; activation = analysis -_and gamma-ray-.

j'

spectroscopy. HisJ experience -includes background in zboth large and
small computer systems,) software system. development..and overall system

.

design. - - He has done research: In experimental nucicar physics, . neutron- '

and reactor. physics, nuclear -Instrumentation, L radiation _ dosimetry, .and
|- neutron activation' analysis. 1Mr. ;Talnagia has .been project manager of
| research programs to investigate methods ofJ testing the - response? time
; - of neutron sensors, performance ' analysis of-. flasion Lion chambers i

_

-

! utilizing noise analysis techniques,--and the development of. measurement
. techniques for coolant level sensing in BWR systems using existing
neutron t detectors. Recently, he has c been a ' project._ manage. of - the
program for. fuel conversion and power .' upgrade o f The ' Ohio - State

LUniversity Research Reactor.
.-

L IV. PUBLICATIONS

Education-and Research at The Ohio State University Research Reactor,,

L (with-D.W. Miller and R.D. Myser), Transactions of the=American-Nuclear

(. Society,- 1989' Annual Meeting.

Low-Enriched Uranium Conversion / Power Upgrade of ' The Ohio State
University Research Reactor, (with T. Aldemir and D.W. Miller), Nuclear
Technology (publication pending).

An Experimental Demonstrat ion of Nuclear Instrumentation Surveillance
[n Power Reactors, with Dr. D.W. Miller), presented at the 1985 IEEE
Nuclear Science Symposjum.

s

'
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On-1,ine Surveillance Methods for Neutron sensors. (with S.A. Arndt and
0.W. Miller), presented at the Sixth Power Plant Dynamics, Control and
Testing. Symposium, Knoxville, Tennessee (April, 1980).

Threshold Reduction For E n Concentration Measurements Using Cr-39,
(with T.E. Blue, T.C. Roberts, R.F. Barth, J.F. Curran, and F. Alam),
Transactions of the American Nuclear Society, Vol. 53 (1986).

An Assessment of Neutron Sensor Channel In-Situ Performance Testiny,
Methods. (with D.W, Mil.ler and S.A. Arndt), presented at-the 1984 IEEE

!
Nuclear Science Sympusium. I

1

Analysis of Random Neutron Sensor Fluctuations for Surveillance of
Nuclear Power Channels in Nuclear Power Plant Protection Systems.
(with D.W. Miller, A. Dehbahani, and S.A. Arndt), presented at the 1983
IEEE Nuclear Science. Symposium.

The High Voltage Perturbation Technique for Testing the Response of
Neutron Sensors of the Type Used in Nuclear Reactors. (with A.
Behbahani, D.W, Miller, and S. A. Arndt), presented at the 1983 IEEE
Nuclear Science Symposium.

Emercency Plan Development and Training for The Ohio State University
Research Reactor, presented at the Eleventh Diennial Conference on
Reactor Operating Experience (1983), Reactor Operations Division of the
American Nuclear Society.

llexavalent Chromium - Resistant Bacteria isolated from River Sediments.(with G.W. Lull and W.R. Strohl), paper submitted _ to Archives of_Microbiology, February 1983.

Accumulation and Cellular Distributions of Uranium in ThichacillusFerroxidans. (with A.A. DISpirito and 0.11. Tuovinen), paper submitted
to Archives of Microbiology, February 1983.

Analysis of Rock and Soll Samples by Instrumental Method Neutron
Activation Analysis, paper presented at the Annual Meeting of the Ohio
Academy of Science, April, 1981.

Analysis of Coal by Neutron Activation. (with P JL. Bradfield and R.
Pappas), paper presented at the Fall Meeting of the Ohio Section of the
American Physical Society, October 1980.

Fast Timing Spectroscopy. Annual Meeting, ANS Student Corference,Midwest Section. April, 1979,

Radioisotope-Powered Electricity Generation. Annual Meeting, ANSStudent Conference Midwest Section, April 1979.

A Minicomputer-Based Software System for Instrumental Method Neutron
Activation Analysis.

Annual Meeting, ANS Student Conference, MidwestSectfon., April 1979.
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VITA. -f

Michael'J.-Davis < '

I'. PERSONAL

lione Address: Office Address:
-

1754 Kenny Road' . Nuclear Reactor Laboratory.:
Columbus,- Ohio ~43212 1298 Kinnear Road 4

(614):488 1632 Columbus, Ohio 43212--
(614) 292-6755

II. EDUCATION.

Nuclear Engineering 505 EIntroduction=to Nuclear-
' Science-and Engineering

Nuclear Engineering 606 . Radiological-Saf'ety

III. PRESENT POSITION

December 1985 to present:, Student- Research Assistant,'. The- Ohio . State:
Universit'y Nuclear' ReactorfLaboratory

-May 1988 to present: Senior: Reactor Operator, The Ohio. State:-
-University Nuclear Reactor' Laboratory

.

Major Responsibilities: -Operates:and maintains the Reactori gives
-

= tours and demonstrations; writes Procedures;--. handles radioactive imaterials shipment.c '

.. -t

IV.-PREVIOUS EMPLOYMENT >

October 1983 to June.-1986: Student Research Assistent,'The Ohio State
' Universi ty, Illgh- Energyf Physics Department-

Major Responsibilities: ' Designed ' and - constructed particle
-detectors for-Physics experiments.

.
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VITA
Walter E. Carey

(rev. October, 1989)

I. PRESENT POSITION

Director, Associate Professor, ;

Office of Radiation Safety Mechanical _(Nuclear)
The Ohio State University Engineering and Zoology-

II. EDUCATION

A.B. Physics. 1954 Kenyon College
M.S. Physics 1957 The:0hio State University
Ph.D. Zoology. 1968 The Ohio-State University

III. PRIOR PROFESSIONAL ASSIGNMENTS

1968: Resident Research Associate, Argonne National
Laboratory

1959-67: Supervisor, OSU Nuclear Reactor Laboratory

1960-65: Lecturer in' National Science Foundation
Summer Institutes in Radiobiology at The Ohio
State University

1962-67: Lecturer in ASEE-0C0 professional development' t
courses on Fallout' Shelter Analysis, for
architects and engineers throughout Ohio

1965-66: Guest Lecturer at.ASEE-0C0 Summer Institutes
on Nuclear Defense Design at the University

'

of Colorado, the University of Maine,
Pennsylvania State University and;the-
University of Washington

1968-74: Director, Nuclear Reactor Laboratcry

1 -

1968-72: Assistant Professor, Zoology and Mechanical'

(Nuclear) Engineering

1974-80: ' Associate Director, CLEAR / Stone Laboratory

1983-84: Interim Director, Office of Radiation Safety

I
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i IV. SOCIETY MEMBERSHIPS

Health Physies Society (Plenary member of HPS; charter
member and .second President of the Buckeye Chapter) ;|

American Academy of Health-Physics

American Nuclear Society

i Sigma Xi (President of The Ohio. State University .

'

Chapter in 1976-77)
'

Ohio Academy of Science-(Fellow)

V. REPRESENTATIVE THESIS TITLES (advised)

" Environmental Radioactivity Investigations of Lake
Erie Sediments with Special Attention to Cs-137 as an
Aid in Determining Sedimentation Rates''; John G. Evans,
1972

"The Development of a Technique to Analyse the
Elemental Content of Naiad Shells Using Neutron
Activation Analysis"; John C. Merr.itt, 1974

"The Tagging Efficiency of Electrolytically Reduced
Sodium Pertechnetate to Macro- Aggregated ' Albumin";
Donald G. Lorentz, 1975

"The Uptake and Clearance of Cs-137, Co-60, Mn-54'and
'

,

I Zn-65 by Chironomous riparius (Midge. Larvae) and
Branchiura Iowirb
Pyser, T775~~~~''i~i Tiquiiic~011gochaete)"; Richard D.

1

l

| "A Personnel Monitor Using Thermoluminescent Dosimeters
to Evaluate Mixed Radiation Field Exposure"; Tammra

| Williams Hornung, 1976

|

| "A Study on the Feasability of Nuclear Transmutation,
in Fission Reactors, as a Waste Management

|
Alternative"; Gregory Duniak, 1979

|

| "The Relative Effectiveness of Structures as Protection
from Gamma Radiation from Cloud and Fallout Sources as
a Function of Source Energy"; James P. Fingerlos, 1984
(Ph.D.)

|
| " Demonstration of the Feasability of a Boron-10 Assay
L System Using Prompt Alpha Spectoscopy"; Craig E.

Jensen, 1987

"A Study of Personnel Exposures During Cavernosography
,

Procedures"; Perjetta Smith, 1988'

TONTROL NO. 88852
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" Semi-empirical Prediction.of Dose RatesiinEAi.r,
~

*Particle Flux, and DegradedLSpectra from Point Beta
Sources"; Jef.frey.Stapleton, 1988 *

'

"An Investigation-into the Appronriateness of the '

Meteorological' Monitoring Proi a at the-Donald!E. Cook <

~ Nuclear Plant"; Walter:MacRae,.1988

"A PharmacokineticLAnalysis for. Baron 1Neutronc Capture;
Therapy Using Solid State Nuclear Track Detectors'and
-Sequential:y Drawn Rat Blood Samples"; Timothy Mengers,.

1989:

"A_ Program _for: Demonstrating Compliance withL10CFR50 .

Appendix A Requirements :f or theiCookL Nuclear' Plant' 1

Control Room VentilationLS' stem";1MarkuAckerman,fl989-y

VI. REPRESENT ATIVE PUBLIC ATIONS'. AND LPRE SENT ATIONS ,

" Radioactive Samarium-145 and'iPromethium-145"; W.E', ,

Carey.,- R.P..Sullivan, M.R.~Bh'at and M.L. Pool;;A'nnual
Meet ing o_f the Ameri c an 'Phy s i cal: Soc iety ; 19 5 8|-

" Determination of. Time Behavior'~of Neutron; Density and-

of Reactivity on.the Argonaut Reactor";yW.R.-;:Kimel,-
W.E.,Carey,fF.G.JProhammer. and G=C.'Baldwin;iNuclear
Sciggeg_agd_ Egg!gggring;'Vol. 6,JNo. 3; 19591~~~~~~~

" Measurement.of Mercury Concentrations in'HumanDBlood|

| by. Activation Analysis"; W.E. Carey;117thLAnnual
L Meeting of the American; Academy of Occupationa'l
| Medicine;~-1965 '

"X-ray _ Radiation E(fects on.-Survivalfand SterilityLof-
Adults'of-the Cereal Leaf Beetle"; W.C.|Myser', W.E.,

.

,

Carey; Journal _of_ Economic _ Entomology; Vol. 62, No.o3; -

'1969

" Distribution of-Arsenic Residues-.by-Activation
. Analysis";-J.R.cGeisman,LW.E . 'Carey , W. A. Gould _ and;

L E.K..Alban; Journal of-Food' Science; Vol. 34,:No.~3;-
L 1969

- . . . . -

.

Concentration of. Radioactivity in Lake Erie: Fishes";-"

'r. _-

W.E. Carey,=R.D..MyserLand A.E. Stoner; 17th Conference-
on Great Lakes Research;-1974

"Use of-Zinc-65 as an-Indicator- of the DielgHovements.

of-the: Brindled:Madtom, Noturus miurus-(-Jordan)";-C'JA'.
,

Bowen'and W.E. Carey; 85IE~InnuiT Eiiting of the Ohio
Academy of Science, 1976.

4
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"Implicationsiof Release off;RadioactivecHaterialifor' l
thet Food Processing Industry,";.W.E. Carey'; Engineering |

-

P Foundationf Conf erence|;i::1980, m
,

" Future Implications of Three---Mileilsland:on Pub 1:ic j
i

Health Programs"; W.E (Carey;S37th6 Annua.l._ Meeting of)
t h e Oh i o - P u b l i c ' H e a 1 t h- A s s o c-i.a t i o n ;:-:19 8 0)

j"N e e r s hor e Pr ima ry?Pr odu c t i v.i t y --i nS S ou i.hwe s t er ni L a k e j
_ Q-Erie,-1975-79":;' W . E . . C a r e y =,- P ' B .- H e r d e n d o r f J a n d f J . M . =

,

#-

Reutter;U24th Conference on; Great-Lakes Research;J1'981: d--

" R a d i'o s e n s i t i v i t yp o f i: B1'6 iM e l a n om a F C e lIl s9F o l l ow i n g
B or o n- 10i N e u t r o n C a p t u r e ",;E C '. W ~.--! J o h n s o n_,i W . E .- C a r y ,-_

1R F:. Barth.and A.H. Soloway;JAn'nuali: Meeting-ofothe-~ ,

~ Feder at ion o fv- A s s oc i a ted' S oc;i e tie s- o f- E x per i_me nt a l i
' B i ol o g y ; : 1,9 8 2.

- . . .

..
.

.

"The Risk of Walleye Fishing";1W.E. Carey; F;T'.nStone--

Laboratory Seminary Series;vl982-_- -

'

"Chernobyl'.... What|Di We Know?A? Year Later'?":;1W.E.-

Carey ; . Annual;-: Mee ti ng5Lof thelMu tua'l { Atomic:J Energy!-

Re i n s ur a n c ei Poo l ; .- 19 8 7 ; .!H i-1 t on : H e ad ,3 S C': -
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Irradiator Procedures IP-01 Co-60 Irradiation.
Geometry Modifications

I. Scope:

Thio. instruction outlines how to change irradiator. access' tubes-

and how to move pins to the storage. rack located within the BSP
Pool.

.

II. Discussion:
-

Although the standard irradiation geometry isla source rack
surrounding a three inch accessLtube other~ geometries may be
utilized. For' example,'for larger samples a six inch access
tube and appropriate source rack may be utilized, lDr,to modify-
the dosv. rate one or_more:pir.s may be placed in the storage
racka .In these instances it is important that the pins be
moved-in an approved manner.

III. References:

A. Co-60 Irradiator License.

| ~B. Original Irradiator Pin' Drawings

1

I

L IV. Precautions / Performance Standards:

A. For all Co-60 pin or access tube changes.at least two
individuals shall be present, one of.whom shall be a
responsible individual with_ regard-tolirradiator=
operation.

.B. Pins /shall be unloaded'from the irradiator rack to the
storage rack before-the access tube or irradiator rack is
repositioned for storage'.

C. A survey meter and/or ARM shall be'in use at the pool top
~to-monitor dose rates during pin manipulations.

D. Each pin shall be accounted.for either In an irradiator-
rack or the storage rack and atorage shall be
accomplished in-a vertical position.

.

'

RDM 2/15/90 Original' IP-01 1 of 2
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- V. Procedures:

A..Use the overhead crane-to reposition.the gratingithata
-covers.the BSF Pool # so one.has' access to the*-Irradiator-

j' rack and:the storage rack ~simultaneouslyi
.

| * Turn offLCrane Powerl- ,

! ;

lB._Using the' pin handling-tool _ move as;many, pins'as required;'

from one rack to-the other making sure that the dose rate
'remains as low as possible. - Since; the' pins are ~ about ,18

t inches long;they/should be raised no;more thanLtwo feet;-

.toward the'aurface when being manipulated. ,

C..Once all pinsLate in the_storageirackL thellrradiator:.
rack.and/or' access! tube may be;repositionedLfor storage.;

D.' Record,the-position of.each pin.on Attachment A~(Co-60

Irradiator Pin Location).and store _incthellrradiator_Use--
Logbook - Attachment B_(Co-60 Irradiator Utilization.

Record)1shoull also.be completed as appropriate 1and'
stored-in the Logbook;

i
I .-

|- VI.-, Attachments:

|
'

A.:Co-60-Irradiator Pin' Location

B. Co-60-Irradiator Utillzation Records: t

i

i

--

L

|;
'

i
e

;"

C t

I !

Co-60 Irradiation
Geometry Modifications Original IP-01 2 off2
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ATTAQlMENT A-
4

Co-60 Irradiator Pin Location

Date

' Time

Respcnsible Individual

Access Tube in Use

Ni Place an X in each
pin location Nt

i

i O O
/'

Shielded Access Tube
Storage

Rac k

BSF Pool

Reactor Pool

'

_

i
.
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ATTACHMENT B

Co-60 Irradiator Utill::ation Record

for .

Name Institution ]
f

Time Time Area'

Date EP Operator Second Sample BKG (Samples (Samples BKG Secured ;

Rev. Person Type in) out) (Name)

,

9

I

i
i

l

|

_

l

!
! .

.
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Irradiator Procedures IP-02 Co-60 Irradiator . ;,

Pin Relocation

I. Scope:

This. instruction outlines procedures to relocate the Co-60 pins
fron.the BSF Pool to the Reactor Pool,

.

II. Discussion:

It may.be necessary to move the Co-60 pins-Into the Reactor-
Pool'from the BSF Poolifor maintenance activities such as
repair of the BSP or.pernaps a leaking Co-60 pin. If

~ manipulations require the pins toibe near;the surface.of the
pool or above, they shall be shielded and transported using the
transport. cask.

.III. References:

A. C0-60 Irradiator License-

B. Original-Irradiator Pin Drawings

'O. Transfer. Cask Drawings
.\,

IV, Precautions / Performance Standards:-

A. For all Co-60 pin transfers using the cask at-least two
individuals shall be present one of whom shall be-a-
responsible individual with regard to irradiator-
operation.

B..A survey meter and/or ARM shall.be in use at the pool top
to monitor dose rates-during cask manipulations.

| C. The straps attaching the crane-to.the cask shall be
inspected before each uee.

i
V. Procedures:

A. Transfer all pins to the storage rack in;accordance-with
IP-01.

|

B. Lower the transfer cask into-the BSP Pool near the floor-.

C. Load the rack into the transfer cask and close all
appropriate openings.

.RDM 2/15/90_ Original IP-02 1 oE.2
,
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D. Monitor the pool surface as the cask is raised.

E. Lower the cask into the East end of the Reactor Pool as
far as possible away from the core.

F. Unload the rack from the cask and place it en the floor
of the Reactor Pool near the East end.

G. Remove the cask and record thb transfer in the Irradiator
Use Logbook.

VI. Attachmente-

None

i

CONTROL NO. b8852
Co-60 Irradiator
Pin Relocation Original IP-02 2 of 2
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Irrutiator Procedure IP-03 Arumaal Radiatics
M:mitor Calibrations

, !
,

I. Eggt

7his instruction outlines the approved methods for calibration of
the various radiation monitoring instlunents used at- the NRL.

1

II. DISOC551 5:

The purpose of this procedure is to give the approved method of
calibrating the folicwing radiation monitoring instrunnnts:

A Area Radiation Mcnitors

B. Portable Beta-Gansna Survey Meter, E-530

C. Portable Air Ionization Chamber, RO-4A'.
P

D. Portable Neutzen Ren Meter, PNR-4 .

E. Portal Manitor, M4-14

F. Portal Mcnitor, GSM-5

The appendices contain dose rate calculations, data, and drawings
needed to perform these calibrations. This procedure also
requires a quarterly functional check of these instrunents.

III.- w o ses:.

A. Lab Memo HP-52, NRL Area' Radiation Manitor Calibratico
Procedure.

B. Lab Mano HP-51, NRL Portable Survey Instrument' Calibration-

Procedure.'

C. Portable Neutron Rem Counter, Madel PNR-4, Technical Manual.

D. Ion Chamber, Model RO-4A,' Technical Manual.

E. Technical Manual- for Radiation Monitor, Madel' PM-14.

F. Technical Manual for Geiger Counter, Madel E-530.
.

G. Gansna Alarm Systen, Madel GA-2IMF -(Area Radiation Monitors) ..

'H. 04-06, Pu-Be Source Removal. -

s

RD4 2/16/90 Originali IP-03: 21 of 5
_ . - .~ _ - . . _ . _ _ - . . _ _ , . _ __ _ _ .. .___. _ __ .
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IV. PtqEMNIGEB:

A. Use the principles of ALARA iden the sourcw are being used.

B. Radiation fields shall be calculated bs/ ore removing sources
frca storage facilities.

C. Meter rendirgs should be adjusted within 110% of the
calculated value.

D. Adjustments to the High Range of the RO-4A shall be made
with the source shielded. ;

V. PROGR1 tate 5:

A. Calibration of the Area Radiation Monitors

1. Perform dose rate calculations (see appendix A).

2. Adjust the artificial background on ARM 1 to minium
?

setting (full CCW) arxi set the alarm level in the'

control room to its highest cetting.

3. Place source at 1.0 mr/hr distance and adjust the
brown set pot to within 10% of the calculated dose
ratn.

4. Place source at 100 mr/hr distance and adjust the red
pot to with.in 110h of the calculated dose rate.

,

5. Place source at 1000 mr/hr distance and adjust the
orange pot te within 110% of the calculated dose
rate.

6. Check calibration at 10 mr/hr, should be.within 110%
of the calculated dose rate-

7. Repeat steps 2-6 until all three ranges are within
110% of the calculated dose rates.

8. Set the alarm level (red set pot) in the control room
to 10 mr/hr.

9. Set the fail-safe (gold set pot) to 0.1 mr/hr. |
i

10. Attach the up-scale check button to-the AIN box and
depress.

Annual Radiation"
M mitor Calibrations Original- IP-03 2 ef 5
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11. Rotate the tp-scale control pot (Wte) until the
panel meter roads 0.1 mr/hr.

12. Rotate the low limit control pot (green) until the
gold fall-ente light is lit. Move the pot back in the
-other direction until light is extinguished.

i

13. - Rotate the up-scale centrol- pot (dtite) until the
ipanel meter roads 10 mr/hr. '

14. Rotate the high Jimit control pot (blue) until the ' red- ;
alam light is lit. Mo'.4 the pot in.the other. :
direction until it is just extinguished.

15. Adjust the up-scale check control pot-(white) to 12
mr/hr.

16. Toet final settings for agreement in the control room.
.

17. Repeat steps 2-16 for all four ARM's.-

B.-Calibration of the E-530~

1. Perfom dose rate calculations (see appendix A!. .

2. Open came to cxpose calibration set pots.

3. Place detector at the proper distance for a-100 mr/hr
dose rate and adjust to within 10% of the calculated
dose rate.

4. Repeat step 3 for 10, 1.0, and 0.1 mr/hr.

5. Repeat steps 3 and 4 until all deme rates are within- -!
t10%.,

C. Calibration of the RO-4A: '

q

1. Perfom dose rate calculations for high range (see
Appendix A). '

2. Contact the Division of Veterinary Radiology (in Vet
.

Clinical Science) for permission to use their Cs-137
liradiator (2-1040).a

3. Open case to expose calibration set pots..

4.- Phes detectov at tha proper distance for a.140 R/hr
dose rate and adjust to within 110% of the calculated
dose rate. Mjustments are made while the' source ist
shialded. -

5. Repeat stup 3-for 100, 70, and 30 R/hr.

1

conm0L NO. .888'5.2--

n Al Radiation
a itor Calibrations Original IP-03" 3f5f
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6. Repeat steps 4 and 5 until all dose rates are within 210%.

7. Perform dcse rate calculations for low range (see appendix A).

B. Open case to expase calibration set pots.

9. Place detector at the proper distance for a 100 mr/hr
dose rate and adjust to within i10% of the calculated
dose rate.

10. Repeat step 9 for 10 mr/hr.

11. Repeat steps 9 and 10 until all dose rates are within
i10%.

D. Calibration of the PNR-4

1. Obtain activity estimates from the graph on increase
in yield of the Plutonium-Beryllium scr. tree (see
appendix H).

2. Use this information to find the distances foi the
following dose rates 4, 40, and 400 mr/hr fran
appendix I.

3. Turn off meter.

4. Open case to expose calibration set pots.

5. (NOTE) Calibration set pots may only be adjusted with
power of f .

<

6. Place detector at the proper distance for a 400 mr/hr
dose rate and adjust to within 1104 of the eniculated
dose rate.

7. Repeat step 3-6 for 40 and 4 mr/hr.

8. Repeat steps 3-7 until all dose rates are within 110%.

E. Check of efficiency of the RM-14

1. This instrument is used as a "frisker" and should be
checked for its efficiency by placing it near tne Sr-y
90 and Tc-99 sources,

t

1. Place 4;tector en contact with the sources and recorti

the number of counts per minute for each isotope.
Detennine the efficiency and record on the Beta
Counter EffAciency Check.

3. Ccapare this value with previous ones for accuracy of
detector.

Aarraal Radiation
Manitor Calibrations Original IP-03 4 of 5
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F. Check of ef ficiency of GSM-5 (Ccanplete as in E.)

G. Quarterly Functional Check of Radiation Monitoring
Instrunents

1. Place the Co-137 or other suitable calibration check
source near the surface of each A T detector to asmre
an upscale reading.

2. If there is no response, have the instrument repaired
and/or recalibrated as neceraary.

3. Initial and date the appropriate section on the
quarterly maintenance bcard.

IV. ATTAC19ENTS:

A. Activity and Dooo Rate Calculations For Sources Commonly
Used By The NRL.

B. Instrument Calibration Record

C. List of Radiation Survey Instruments at NRL

D. Area Radiatical Monitor Calibration Worksheet

E. Survey Instrturent Ch libration Wrksheet

F. Surwy Instrument Calibration Worksheet

G. Survey Instrument Calibration W rksheet

H. Increase in Yield of the Plutonitun-Beryllium Source

, I. Neutron Dose Rate Curve
|

J. Beta Counter Efficiency Check
l

i
l-

|
|

|

Arunni Radiation
Monitor Calibrations original IP-03 5 f 5
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APPE!IDIX A

ACTIVITY A!O DOSE RATE CALCULATIONS
FCR SOURCES C040NLY USED BY THE NRL.

80-226 A= 88.4 mci Dose Rates: 1000 mr/hr @ 27.0 cm., 10.6 in.
100 mr/hr @ 85.4 cm., 33.6 in.
10 mr/hr*@ 270.0 cm.,-106.3 in.

Co-60 A(0)= 12.1 mci on Januar/ 23, 1968

A=A(0)EXP( A t)
~

A=1n2/t=1n' 5.263 yr.4.1317 yr
,

D=6AE/R

R"(6*A*E/D) ! =118.05*(A/D)1/2 cm.

D= nr/hr, R= distance in feet

dose rates needed are .1, 1, and 10 mr/hr.

0Pu-Be A= 5 C1 Initial Flux Rate = 8.95x10 n/sec

Fjnd % initial flux frcm graph in appendix H.

multiply % initial flux by initial flux and consult graph

in appendix I.

dose rates needed are 4, 40, arel 400 mrem /hr.

Cs-137 A(0)= 1932 C1 on June 30, 1964.

A=A(0)EXP (- A t)
-1A =1n2/t=1n2/30.17 yr.=0.0230 yr

D=6AE/R

R=(6*A*E/DR) ! =121.00*(A/D)1/2 c,,

<

D= R/hr, R= distance in feet

dcse rates needed are 3C, V , 100, and 140 R/hr.

!

comnotno. 8 8 8 5 2-
Annual Radiation|

| ltr11 tor Calibrations Rev. 2 RS-06-
!



..

!

APPE.ND2X B

INSTRUMENT CALIBRATION RECORD i

INSTRUMENT:

1 DATE OF | SERVICE | | ,

!

| CALIBRATION _| 1 | OUT -| INITIALS __| COMMENTS

I I I I I f

I I I I I*

I i l- 1 I

I I l | I l

l- 1 I I I l

1 | !-

| I I l -
l !| __. I l |-

I I I l -I I
4

I I l l_- | |

I I I .t l i

I I I _.l _ i i
i

l I l ._._ ._ I I I

| I l _ .__l._ 1 | |

1 - 1 :___| | |

| | 1. I ! I

| |_ i i I | |

| __ _ . t I: | | i

| _l.___.I I I |

| ._ I I I I I'

I l I | | | i

i l | - 1 I l I !

! ! | | -| |
;

I I I I I I i

| | | | | -
_| | |

I I l: 1 i'

1 l

I I -I I I I i
'

i i I ! l |

I I l I l i

I l- 1 - I -l. _I .

"

I l -- 1 I l l

| I I I I I

I I I | l |-

l i I -
1 I I I

I l!-
I I 'J |

| | | 1 l I

I I I I I I'

I l- l__ i I -

;__I

I I l- I l l

l._. | |_ l_ | |

| _I I I I I

l I - ,1 I i- l

1 1 I I _l- I

l i I I I l-
,

l .. I I I I
4

_(- 1 I I I

1 I -
l II l
l- l._ _

-
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AFPENDIX C

l

LIST OF RADIATION SURTC/ INSTRUMCffS AT NRL

| T/PE METER p,ETECTS RANGE

G-M -Eberline E-$30 S.T 0-200 mr/hr,

Johnson GSM-5 S-r Frisker
Eberline RM-14 S-7 Fricker-

AIR IONIZATION Eterline RO-4A 7 0.1 mr/hr-
199.9 R/hr

SCINTILLATION ARM 1 - pool top 7_ 0-1000 mr/hr
ARM 2 - thermal column 0-1000 mr/hr

.
ARM 3 - beam port 0-1000 mr/hr
ARM 4 - process system 0-3000 mr/hr

,

BF3 FROPORTICNAL Eberline PNR-4 neutrons 0-5 R/hr-

|

|
t

i
!

*
;

i

!!

.CQ1G10L110. S S 8. 5 2
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APPENDIX D

AREA RADIATION MONITOR CALIBRATION WORKSHEET

DATE INSTRUMENT: ARM 1 - POOL TOP
ARM 2 - THERMAL COLUMN

CALIBRATED BY ARM 3 - BEAM PORT
ARM 4 - PROCESS SYSTEM

SOURCE 1 ACTIVITY

SOURCE 2 ACTIVITY

*
.

| SOURCE j. CALCULATED | CALCULATED | | | | |

| USED _| DISTANCE- |_ DOSE RATE | ARM 1-| ARM 2 |_ ARM 3 |_ ARM 4 |
| | | | | | |

| | | 1000 mr/hr__| | | |

| | | | | | | |

1 I I I I I

_ | ||. | | 100 mr/hr_| | |
I I

| | | 10.0 mr/hr | | | |_ |

| | | | | | 1

1.0 mr/hr | | | || | | _

!

*
.

I

!.

|

!
. _ - - - _ _ _ _ _ - - - _ - _ _ _ -
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APPENDIX E

SURVEY INSTRUMENT CALIBRATION WORKSHEET

DATE CALIBRATED BY INSTRUMENT E-530

SOURCE 1 ACTIVITY

SOURCE 2 _ ACTIVITY
,

.

| SOURCE | CALCULATED '| CALCULATED | METER READING |

| USED _| DISTANCE | DOSE RATE | INIT7AL |, FINAL |

| | | | 'l |

|_ | | 100 mr/hr _| _| |

l I I I | |

l_ l l _1.g mr/hr | | _|
| | | 1 l I

| 1 |- 1 I _
|

| | | 1.0 mr/hr | _|

I

| | | 0.1 mr/hr | | [

,

i

.

{

\. ;

,

CONTROLNO. 8 8 8 5 2
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APPENDIX F

SURVEY INSTRUMENT CALIBRATION WORKSHEET

DATE CALIBRATED BY _ INSTRUMENT RO-4 A

SOURCE 1 ACTIVITY'

SOURCE 2 ACTIVITY
,

| SCURCE | C\LCULATED | CALCULATED | METER READING |

| __USED | DISTANCE | DOSE RATE _| INITIAL _| FINAL ., |

1 I I I I I

| | | 140 R/hr | | '|

| | | -l ! l

| |_ | 100 R/hr __ |
- |

| | | | | , |

| | | 70 R/hr | | l'
I I I I I l

|_ | | 30 R/hr- j' _| |

| | | | 1 _ I

| | | 100 mr/hr _| | |

1 I I | | |

| | | 10 mr/hr |. |_ |

<

.

. , ,v . - - - ~ - _ -- .-
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APPENDIA G

I SURVEY INSTRUMENT CALIBRATION WORKSHEET

l

DATE CALIBRATED BY INSTRUMENT PNR-4

SOURCE 1 ACTIVITY

(

| SOURCE | CALCULATED | CALCULATED | METER READING __ |
FINAL || USED .| DISTANCE | DOSE RATE .|_ INITIAL __| _,

| | | | 1 I

| | | 400 mR/hr |_ |_ |

| | 1 I i I

| |_ | 40 mR/hr __| | |

| ! l I I I
,

I I I 4 mR/hr | |_ |

|
-

!

|
|

|

s

|

.

J
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Thic curve is o three point linear accroximation of an
~ '

; expenential curve o' percent initial flux (3.95 EMP 6 n/cm2-sec) ;

- vc imo and ther2f ers f or nc a ccnservative ectimata of the - ;

neu 'n flux from the Plutonium-Gery11fum scurce fer datas _.

: por. iG00 enly. _-
_

_ '

- The three points used to form this curve are:-

neutron flux wlue cf 100% of inftfoi ; |: 1. An in'tfal percent
- f 'i u x .

- 1

2 2. A 190 0 v a l ue of 103"s of init ial f l uu which Monsan t o
- derived in March 1900 (see c.ttached lottar) ,1 ,

i-

- 3. A maximu.n of 130"6 increase as deriv 9d in " Increases in )-

2 P l u ton ium-Gery111um Sourcas", Nucl ear Appi ic 3 t icnc, Vol .4, I i

~ March 19G8 Alce attatched.
_ 1

_
a_

- ;
_

2 The assumptions made in constructing this graph are: !

1. No burnup of the source due to reactor flux has'occured.,.1 |

- 2. Pete :., o curve is not conservative for dates prior'to'1900 -
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APPEIDIX J

BETA COTWITR EFFICIDCI CEC <

Ins tnunent

Date Performed tr/

Isotope

sottree At.tivity (c;Tn)

~

!
l

I

i
,

l. Gross

Counts .

_.

Total Counts

Avo. Counts __

fEfficiency' -

| * Deteratine the efficiency by the folicwing formtla:
|
|

^** * "" *
Ef'# =

|' Source Act. x Count time'

|

|

coNmet.NO. 88852'
< m


