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( DISMANrpDG AIO DISPOSAL PLAN*

1
,

li

I. INTRODO GION

| California Polytechnic State University (CPSU) possesses an AGN-201
I

nuclear training reactor under USNRC License no. R-121 (Docket No. 50-394) .
,

| It is proposed that this facility be defueled and disumarrtled in preparation
.

for transfer of the reactor to: (a) another MtC-licensed facility; or (b) a

i DOE facility for ultimate disposal. She fuel will be rePainad at CPSU pending

e.pproval to transfer it to one of the above mentioned facilities. To permit

the transf.er of the AGN reactor, this document provides the CPSU plan for<

dir..entling of the reactor's couponent parts. interim storage of the fuel at

CPSU, and subsequent shipment of the fuel from the campus. 1b the extent
I

possible, provisions of NRC Regulatory Guide 1.86, "'narmination of Operating{
i Licenses of Nuclear Reactors" have been followed.

Appendix A to this plan gives a brief descriptiert of the reactor;

Appendix B summarizes its operating history; and Appendix C discusses

radiation levels anticipated.

{
'1he general procedure for diamaamitly and diapaa=1 will be to verify that

the reactor control rods and the start-up source have been removed, and then

I to remove the thermal colum, the intact core can, and the separate sections

of the reflector and shield assertly. The Ra-Be sources will remain locked in

the shielded storage container adjacent to the west wall of the N.R.F. The
,

control rod thinbles will remain stored in a locked cabirlet in the separated
:

!

adjacent Radioisotope Laboratory room. After having ascertained that the
;

i

| preceding items are properly stored. the general procedure for disassembly
,

|(
will be to remove the top cover, thermal colum, the intact core can, then the

!
t

! .

I
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separate sections of the reflector and shield mans =My.;

Next, the individual fuel discs will be removed from the core can, wipe

tested. and checked off by raaber for inventory and stored-in two separate
. .

locked vaults, one-half in each.

I After all the fuel has been removed to storage, the electrical

connections for the control rod drives and other instrumentation will be

j. disconnected. All reactor components and areas will be checked for induced
!

! radioactivity and contamination, and decontaminated as required. Upon

caipletion of this, all non-radioactive reactor ocuponesits will. be shipped to

i the scheduled recipient.

! When all of the recipient's 1GC license approvals (or other appropriate
i
'

( approvals) are received by CPSU, the fuel will be shipped to the approved

| facility in accordance with all applicable Federal and State regulations.
1

! CPSU's existing radiation protection program will be uHTiw=ri to acoauplish
' all necessary radiation monitoring, waste management, and other radiation

'

safety related aspects of the operation.. During the entire operation, care

will be taken to protect both the operations personnel and the general public

from exposure to ionizing radiation, and to keep neceaanry rarHaHr=1 exposure

| as low as reasonably achievable.
.

;

; '
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II. DISMAMiLING PROCEDURE

A. Ggggal

During the dismantling operations, an NRC-licensed Senior Beactor

Operator (SRO) for the AGN-201 will be present. The Radiation Safety

officer, or his representative, will be present as nerwistary to monitor

the operations for radiological safety. Personnel involved in the

dismantling operation will receive instructions on the sve=aures at a

pre-dismantling meeting.

B. Safetv Evaluat irm

1. Nucipar Criticality Rafety
i

A nuclear excursion would be the nest serious type of accident

( that could occur during the disassembly and removal of the reactor

core. However it is one of the least likely of all credible

accidents. To obtain criticality, the complete core assembly,

I
including all fuel discs, the two fueled safety rods, and the fueled

coarse control rod, nust be asserbled with a t eflector in an optimum
;

geometry.
1

Nuclear safety will be maintained since the safety and control '

1

rods have been previously removed and stored in the separate

radioisotope room before any disassertly al'10 wing removal of the core
,

can is begun. 'Ihe certined fuel content of the rods is approximately

j 45 grams of U-235 and the core itself contains approximately 620 grams

of U-235.

As a further precaution, the temporary cadmium safety rod

I presently inserted into the glory hole will remain in place during
,

- . .
. . - -
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disassembly of the reactor. 21s emanhei rod will have to be removed

just prior to removing the core can since the glory hole liner tube

sust be removed before the core container can be lifted out of the
,

reactor. -
'

In addition to a portable gamma monitoring meter, a portable

neutron survey meter will be in continuous operation during the *
;

i removal of the core can as one indicator of neutron multiplication.

Two of the existing three thermal neutron instrumentation chan==1= af
.

the reactor will also be operational during di======mh1y.

{ The cd rod will be placed back into the glory hole immindin+=1r

after the core can is renoved from the reactor. The core can will not

| ( be left unattended. Upon renoval, it will be transferred to the area {.'

where the fuel will be removed and stored. See Section II-C, specific

Procedures. ,

j 2. Itadiation safety
,

; .

Radiation exposure could'arise from three sourcest the reactor
! core, activiation product:s outside the core, and the Ra-Be start-up

source. Thorough surveys of the reactor core and the other reactor
,

components, and conprehensive monitoring of the area and personnel,

!
| during disassembly will prevent accidental and/or excessive radiation

exposures. Such monitoring will be supervised by the Radiation safety

Officer.

'he Ra-Bo start-up sources were removed from the . reactor last

year. Se sources were leak-tested by wiping after removal and rensin -

(
stored in a shielded container in the N.R.P. source storage vault. (

.

0
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Mrsonnel monitoring devices will be worn by individamla entering
.

the AGN reactor area during disassembly.
,

'

3. Machanical safetv .

l
>

The most probable type of accident is that which udght be nattad |
|

mechanical and may result from either human error or mechanical

failure. The probability of human error will be miniminna by making

] adequate preparation for the work and by following a predetermined

plan of action. The probability of mechaninaf failure will be

j minimized by thorough inspection of all equipment in advanos.

.' C. Specific Procedures
.

1. The Radiation Safety Officer will make a special prediamasamhly

({ radiological curvey. He will also initiate W=1 access procedures,

personnel and equipnent monitoring procedures. and other procedures

needed to keep radiation exposure as low as reescrubly achievable. An
,

; operational check will be made of radiation monitoring equipment

present. If all monitoring equipment responds gegerly, the operation

will proceed.
.

I 2. The- Senior Reactor Operator will brief the dianammably group on each
! step prior to its elishnent. -

i .

3. Insure that the tenporary cadmium rod is in the glory hole.

! 4. Incure that the control and safety rods have been removed.

5. Renove the control rod drive mechanisms and dashpots.

; 6. Drain the thermal colunn.

|
'

7. Unbolt and remove the thermal colunn.

(( 8. Ascertain that neutron sources have been removed from tim graphite
'

i
4
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reflector and placed in the storage container.

9. Conduct an initial core survey, including a direct r= mmh = survey

and smear survey of the core tank top. -

10. Demove the ah= from the glory hole.

11. Demove the glory hole tube.

12. Lift the intact core can from the reactor.

13. Replace the cadmium in glory hole.

14. Conduct radiation survey to determine direct raMmHm levels feme the

core can and removable surface contamination on the esterior martoon

of the can. .

,

15. Transfer the core can to the room adjacent to the reactor for

{
disassembly and storage of the fuel.

16. The fuel will be removed from the core can sequentially with the top

half of the fuel plates transferred to fuel safe, number one and the

bottom half to fuel safe number two. ,

17. The Radiation Safety Officer will perform a radiation survey of

accessible internal surfacu to ascertain direct (induomD radiation

levels and removable contamination levels.

JGE: 'this concludes the nuclear portion of the disassenhly process. The

remaining dina=Miy will be conventional mechanical and electrical,
'

with radiation surveys made as directed by the. Radiation safety

Officer. .

17. Remove the four access port tubes.
'

18. Demove the outer graphite shleid.
'

( 19. Remove the four lead shield rings.
(.

.

O
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20. Remove the core support plate.
'

21. Remove the lead base plate shield.

22. Drain the shield water tank. -

.

23. Reactor electrical and instrumentation disassembly - the elackricmL

and instrumentation cables will be disconnected in the following

general sequence: ,

a. Itaclear Omnnel #1:

1) Detector chamber H.V. off.

2) Ratemeter main power off.

3) Remove detector dry well fran reactor tank.

4) Disconnect prm (2) and H.V. (1) cables.

({ b. Maclear Channels 42 and 03:

1) Disconnect H.V. cables at battery supply pack.

2) Remove detector dry walls fran reactor tank.

3) Disconnect signal and H.V. cables.

c. Disconnect main distribution cable.

d. Disconnect monitor cable.

e. Disconnect main power cable.

.

t
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I III. , SEItAE & FUEL M' CPEI/ED *
.

! A. Starman Incatien and confinuration
1

-

As indicated before, the individual core fuel disks and the flamInd
I

.

control and safety rods will be stored separately, well apart frasi each

other. The rod fuel' thimbles are stored in a locke$ cabinsk Incabad in

j the radioisotope room. 'these items will remain under physical security in

separate locations in the N.R.F. until shipment from CHRI/ SED.
1

j s. criticality consideratiana .
,

} With the fueled control rods and the reactor core divided into tuo

physically well-separated locations, inadvertant criticality is !I

4

i impossible. Existing area radiation monitors will be used for .

|(~ !
! surveillance of the core and the fueled rods while they are in storage. ~

!

~

C. Phyaical security considerations

| The AGN core and fueled control rods will be stored in the adjacent

| room, which is a vital area as defined in the N.R.F. Security Plan. Thus
i

I these AGN components will be gui.cted and covered by the active hity
I

.

| Plan, which provides excellent coverage for these components. ,

!

i i

!
i .

i

| '
.

. . . -
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IV. TRANSPORMTION PEAN

CPSU will ship the AGN core and start-up source in accordance with

applicable NRC, DOP and State of California regulations. As require 5. the

following actions will be taken:

A. Confirm that the recipient is properly licensed or otherwise authorised to
,

!
: receive the radioactive material.

B. Utilize an NRC approved (licensed) DOT Type B shipping container (s) for

the special nuclear material contained in the core and control rods.

C. CPSU will obtain approval to use the NRC approved DOT Type B shipping

containers in accordance with 10 CFR 71.12.
a

D. CPSU will obtain approval for a transportation physical security plan

|( which meets the required level of security for the stM at the thse of
.

'
shipment.

E. Shipment will be by a means authorized by the NRC, DOF and State of
; *

California.'

i

I e

|

.
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V. EINIIEBMEM5L EMBIDERATHEIS.

, ,.

As stated earlier, the fuel and radioactive sources will be removed from

| the reactor and stored in separate locations, pending shipeant offsite. All
1

; remaining reactor components will be decontaminated such that surface >

t

. contamination levels are below the levels listed in MC Regulatory eside 1.86 '

!

] for release to unrestricted use. There should be no direct radiation
'

anissions above natural bedtground.
3

No significant exposure to personnel or generatica of any unste will

f occur during the disassenbly process and all ccaponents are at very low level
*

,

of radioactivity and in solid form. These low levels result from the |

| operating history of the reactor (less than 3,000 watt-minutes of energy

(. release throughout the reactor lifetime) and inoperative peric.4 (about two mut
{,,

a half years) . 'Ihe small volume of low lev l waste (paper towels, gloves,e,

wipes, etc) used during disassembly will be disposed of in accordanon with3

appropriate State and Federal regulations.

, The AGN-201 has not operated in the past two and a half yeare, and there
i

l

| are no present or future plans to operate or use this reactor at CPSU. The '

| , space it occupies is urgently needed by the University for Mechanical

J Engineering laboratories. 'Ihe reactor has little or no, resale value that we

| can determine. Its best use would be at another university (or other

: facility) which needed such a reactor and which would use it as it was
!

! originally intended to be used. As a last resort, the fuel could be sent to
;

DOE for reprocessing and use in other reactors, and the other reactor

conponents used as spare parts for other AGN facilities or reclaimed as scrap.

!( '

i.
4

|

o

.

,__7,, _ . - .,--.7 ,y. , --.-.,-.y--. ,...._,-_..,.,.,,,u_...y,_,, . - ._..._.y.., ,_. _ . . _, -. .__m,, ,._,-..,.__,,.._._m. w.



- .

11
,f.

.\;

,

A physical security chain link fence around the reactor will have to be
I

removed, and a portion of' the outer brick wall of the reactor roomt naxst bet

removed to allow renoval of the large reactor components. The estimated cost :

e

of.these changes is about $5,000. No other changes to the building,

. electrical lines, water lines. or sewerlines are required in the dismantling

of the reactor.

,

e

!

;
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> State of.Calliernia Califor:;la P2iytechnic State U lversity
Sea Luis Obispo, CalHermie 93407

M e m o r a n'd u m
(

R. Adamson Date March 18, 1982T3 :

Ag6 /m- Q f0 WFile No.:

Copies :

_m
J. Pickering VFrom :

subject: Pre-dismantling Survey, ME Reactor

On 3 February, a wipe test was performed with no removable contamination
detected. Also, a water sample from the containment ve::sle was taken
from the bottom. No contamination was detected in the water. See
attached survey and counting data for locations of the wipe test.

On 8 February and 18 March,. gamma and neutron surveys were performed
respectively. See attached survey form for locations and measurements.

The following instrumentaion is available for the dismantling process:

( Neutron Survey Meters

Eberline Model PNC-4, SN 2128, calibrated 19 Nov 81
RCL Model 20804, SN 107, calibrated 19 Nov 81

Beta-Gamma

Tech Assoc. Model PUG-1, SN 159, calibrated 12 Nov 81

Gama (Micro R Meter) .

Ladlum Model 12S, SN 16062, calibrated 12 Nov 81

The batteries were checked on 18 March 1982.

(
,

.

. 8

4
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CALIFORNIA POLYTECHNIC STATE UNIVERSITY
Radiation Safety Comittee Form 16

9/81

.( SURFACE CONTAMINATION M]NITORING RECORD
.

DEPAlmeir Mechanical Engineerin9 REPORT DATE March 18, 1982 PAGE 1

IDCATI(N Reactor SURVEY DATE 1 Fahrnarv 19Rf TIME~

RESP. USER J. Pickerina R ROUTINE, @ SPECIAL, Pre-close out

READINGS REM NABLE
SURFACE CONTAMINATION MEASUREMENTS cpm 8 contact pCi/100 cm 3,9 ,

2 N
1

No.Room Objects Monitored 8+y a B+Y a

Reactor Floor by entrance 26 26 1
,

Reactor Console 31 31 2
,

Reactor Floor 28 28 3

Reactor Floor 22 22 4

Reactor Floor 22 22 5

Reactor Floor 25: -25 6

Reactor' Floor 30 39 7

Reactor Floor 30 30 8

Reactor Top of safe 27 27 9
;

Reactor Table top 30 30 10

c'eactor Floor 29 29 11

Reactor Floor 25 25 12
, _

Reactor Floor 24 24 13

Reactor . Floor 28 28 14
'

Reactor Table top 29 29 15

Standard Sources
99CS-13 Tc 4623 --

;

CS-7A. 1370s 391.134 --

230
CS-11 Th -- 4274

Background 25 25

|
.

j . INSTRINENTS: Eberline " Rascal" PRS-1. SN 493. 210 Probe, calibrated 20 November 1981
'

by manufacturer

COMENTS: No removable contamination was detected. Countinq time 300 seconds each.

RSbMJNITORED BY l_ _-.

' DI
_ [ _
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Outsida

'

10" Concrete Wall
V

' " '' '' " '
Evacuation Exits,

l \ Switch Box'

Pit' (220 V) W 2'w f//ic
i .

31pR/t.c
." W

Areacn
Monitor X# #,74

Switch W
BOX

--4.,x
*fooaf/4r 24" Concrete'

.;

(110 V) Safe + + Block Wall
'

-W %Storagecontainerfor M '## #74''
7ooA Mr (eactor startup sourceV# r

Ra-Be)
I \ Glory Hole g%

9 Isos /Ar 8e
E

o %

(_3 f 3 _

'

14'-3" -> ,

REACTOR m
: ,$ 7 ue/4e " '

i
Platform !;;-

1.
-W so A Rbr ,e

o

16 MA hr
K y 88

I Y' 10" Concrete Block Wall ,Table uu Area Monitor

9 X,

| -

,

; L
'

Gantia Surveyed 8 Feb 82'

' " " " "
Instrumentation:

| Eberline Model 12S (iiicro R fieter)
i SH 16062

|
- Calibrated 12 Nov 91

,

I

h
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Outsida -

-

10" Concrete Wall

' '
''F

' Evacuation Exit-" ' '' "

b Switch Box
Pit (220 V) -W4Bn/c+J

*
n

Area
-

m
Monitor Y

Switch * " ''!# ^ *
Box -*'> 24" Concrete
(110 V) Safe + + Block Wall "

+* N Storage container for_;
" '38j,y reactor startup source W <co n/ca z

,,Ic# (Ra-Be) Yn 4 \ Glory Hole g;

o

E
3 E

| b y 14'-3" > _ '} _3 .

REACTOR 1
a

'
1 Platform g

5.

6 -* Evacuation i 2

;} fo d A'^ * $3 Alarm
~

-

* 88t<

Table vu Area Monitori? 10" Concrete Block Wall ,
,

t X -

'

| i

b h
.

* Probe external Neutron Surveyed 18 March 1932 .go,,,,,,

+ Probe internal Instrumentation:
Eberline tiodel' PNC-4

{ SN 2128
,

Calibrated 19 flov S15

|
-
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PURCH AsE ORDER NO. Y.12 woRX REQU EsT NO.#

FROM: UNION CARBIDE CORPORATION SHIP CRDER
NUCLEAR DIVISION Y.i24CCOuwT no. oRoss wEiosT

| OAK RIDGE Y-12 PLANT 266665
( P. O. box Y SHIPPING STATUS OF THIS WORK REQUEST-

\ Oak Ridge, Tennessee 37830
E *''3 ' "'

"f0R TH: E U.S. DEPARTMENT OF ENERGY"
$HIPPlHG METHOD SECURITY PROTECTION

TO: Cal. Poly Tcch State University
O Air Express O Armed Surveillence' *

San Luis Cbispo, California 93407 O REA Protection Signature

ATTN: M . Robert W. Adamson O Motor Freight Propatd @ None Required
r

O ERDA Truck
O ERDA Railcar

ITEM NO. CONTAIN ER DRAWING NUMBER, SERIAL NET WElGHT SAMPLE WEIGHT

I
NUMBER NUMBER OR DESCRIPTION (GRAMS) (GR AM1)*

P.O. W. R.

>

2 K2-01-09 55 Gal. Erum DOI 6J
K2-01-10 = =

|

.-

p

|
|

I

^''5"'""" ATTENTION RECIPIENT: i ,,,,;,, ,6,, , 6,,, ,,, ,; ,,a ,, f ,, ,,, ,,,,4 ,3, ,5 ;,,,,, ,,,
Please sign one copy and rervrn this shipping Form.

,

6 N aid AE OT fNIP#O for TR AFFIC DEP ARTMENT DATE RECEIVED
UNION CARBIDE CORPORATION

C.U. Cobham NUCLEAR DIVISION stGN ATURE OF RECIPIENT

i;12 Ook Ridge Y.12 Plane

P.O. Sem Y, Ook Rides, Tenn. 37830

N? X08964DISTRIBUTION:
1. Special Production Packing 5. (Sign and Return)

L V.12 SS Control 6.
u e na *2 e e

3. Picduct Enoneering 7.

4 8. Traffic Departrnent 2, 'd*

- - - - - _ _ - - - _ _ _ - - _ - - _ _ - _ _ _ _ _ ______ ___ _ _ _ _
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p.,3pt,,y nom.d hp.s. .nd e s m, ended solely fo, I.I.ng ., ricoed. SHORT FORM
,;.-.-y._ _ _ . . _ _ . _ _ _ _ _ _ . . . _ _ _ _ _ _ . m.,,.=. .

cmin we ca.. c o..__ ____
,,o,, , v
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Demrtment of Energy
Oa < Ridge Operations
P.O. Box E
Oak Ridge, Tennessee 37830

October 26, 1982 *

O

Dr. Robert W. Adamson
A&ME Department
California Polytechnic State
University

San Luis Obispo, CA 93407

Dear Dr. Adamson:
s.

REIURN OF 2ssU ENRICHED U FROM CALIFORNIA POLYTECHNIC STATE UNIVERSITY-
TO U. S. DEPARTMENT OF ENERGY

Reference is made *.o our recent telephone conversations in regard to the -
above subject.

A review of the regulations of both the U. S. Nuclear Regulatory Commission

(NRC) and the U.' S. Department of' Transportation (DOT) reveals that the
. reactor fuel; i.e., uranium as oxide mixed with polyethylene, can be shipped
under the general license provisions of NRC for a packaging arrangement'''

specified by DOT. Specifically,10 CFR Part 71.12(a) covers the require-
ments of 49 CFR 173.396(b)(7). Copies of these specific regulations as
well as~other applicable regulations are enclosed.- This general licensing
provision has been confirmed with NRC; however, a Quality Assurance (QA)
Plan must be filed with NRC. In regard to the QA Plan, we have informed NRC

that DOE will provide the necessary shipping containers,t,o you. Thus, only
a fairly simple QA' Plan will be required from you. Enclosed is a copy of the
QA Plan used by Tuskegee Institute for their packages. You may wish to modify it-

to fit'your situation and submit to NRC.

Two packages will be provided and each will consist of a 5-gallon drum inside

.

~

c 55-gallon drum with the space in between filled with vermiculite. The
uranium discs should be. divided by 23sU content as nearly equal as possible,

,

6 and positioned in the inner 5-gallon buckets. The free space inside the 5-
.

V gallon buckets should be filled with packing material to minimize movement
,

during. transit.

l 'We will also provide
(Asealisrequiredontheclosureofeachouterdrum.the seals. [See 49 CFR 173.393(b)].

C' -

8

|h
. _ . -
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Dr. Robert. W. Adamson 2 October 26, 1982

Two Radioactive-Yellow II labels are required to be attached on opposite
sides of each package. They should be completed as follows:

3.23 mci m a sU(20)Contents -

1.8Transport Index -
i ,

.

We will assist you in the preparation of shipping papers.

Please call me at (615) 576-0853 if we can be of additional assistance.
'

Sincerely,

#.
William A. Pryor
Nuclear Physicist
Facilities & Safety System Branch

SE-332:WAP Safety and Environmental, Control Division
,

( Enclosures: -

As stated.

_ . .
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PURCH AsE ORDER No. Y.12 WO RK REQ U EsT NO.

FROM: UNION CARBIDE CORPORATION SIID C.', DER
NUCLEAR DIVISION Y.i2 Account wo. cross .EicsT

OAK RIDGE Y-12 PLANT 266GGS
P. O. Box Y SHIPPING STATUS OF THIS WORK REQUEST( Ook Ridge, Tennessee 37830

'

"FOR THE U.S. DEPARTMENT OF ENERGY" 08 Portial O Final

Cal. Poly Tech State University 5HIPPlHG METHOD SECURITY PROTECTION
TO:

EI' Air Express O Armed Surveillence
San Iails Obispo, California 93407 O REA O Protection Signature

ATTN: Mr. Robert. W. Adamson @ Motor Freight Propaid B None Required
O DOE Truck
O DOE Railcar

ITEM N'D. CONTAlHER DRAWING HUMBER, SERI AL NET WEIGHT SAMPLE WEIGHT

I " I (GRAMS)HUMBER HUMBER OR DESCRIPTION (GRAMS)* .
,p

80 1 C3-23-03 One Each * EMPTY"
| Special Shipping Contain<c.

,(,
,
I

~

-
.

.

EATE sH E
- ATTENTION RECIPIENT:. ..,,g, ,6., i 6 . ,...i ,.4 .g f ., ..,,.4 6. .hi,. ,,

,, '
Pl...e orge one copy end return shi. Shipping F.,

,

to: TRAFFIC DEPARTMENT D ATE nectivEositM ATus:E oF sHIPPEn'

UNION CARSIDE CORPORATION

G.N. Cobham Huci. EAR Division ,,,,,yo ,E o , , Eci,, E,1

M 0.k Ridge Y.12 Pl.no

! P.O. B.. Y, 0.k Ride T.an. 37830

! _.(
lBUTION: NSx1957

.

DIS t a
1. Special Production Packing 5. (Sipi and Return) 3, , ,,, , , ,,,,,,,, ,,, , g, ,,, g ,, ,, , , ,g ; ,, ,g, p

2. Y.12 55 Control 6. menes; le use mu.e b. ,,,,...d by the Pr.l.ce Engin..e
3. Pr: duct Engineering 7. .e Ols,,,ching Dep.rement Swp.evis.e. UCN 792984

(2 , t04on
4. 8. Traffic Depastmant

.- . - _. . - . - _ _ _ _ _ _ - 32_23-93 . ._

-
-

.. _-
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PACKAGING CHECKLIST

Compliance -

| The Reactor Safeguard Advisory Committee and the Radiation

Safety Officer will be on hand to perform all handling,
,

O ck i==. a 1 cti ti - '*- tt"a

of Mechanical Engineering will audit procedure.
;

'

The fuel discs will be divided in the following fashion in

order to provide approximately equal division.
'

.

;

'

CONTAINER I
! ITEM SERIAL NO. WEIGHT >

4 Fuel Disco 1 1/2" each 2041-2044 378.23 g

U-235 Total 378.23 g-

CONTAINER II

ITEM SERIAL NO. WEIGHT

3 Fuel Discs 3/4" each 2046-2048 169.14 g(' 1 Fuel Disc 3/4" each 204145 57.95

2 Fuel Diece 3/8" carb 2045, 2049 55.79

1 Fuel Disc 3/16" each 20411 16.11,

Subtotal 298.99 g-

ITEM SERIAL NO. WEIGHT

2 Safety Rods 30.60 g
,

1 Course Rod 2031, 2035, 2038 13.91

20312
'

1 Fine Rod 2021-2024 3.56
1 Additional Rod 203146 1.83
4 Rod Pieces 5.44

O
'

ra r t 7 ^ 617 2ott o 41 -

Subtotal 55.75 g-

U-235 Total 354.74 g-

737.07 7M9
O ^6 t ri 1 at a i >< c t i -

4 .

.

.b

, , , - . , , -. _ . _ . . . _ , _ . . . . - . . . , . . _ . , . . ,_..,.,..._m.c .
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Complienca

Packing material placed in each container to minimize movement.

O 11 it t i r t r a i ia ar e 55 tt ar -

.with vermiculit'e filler.

Outer drum closures (49CFR 178.103-5, 12-gauge bolted ring

O ith ar < a t = r *t * t t* a a. a * i =

at least a 1.6cm (5/8 inch) dinneter steel bolt and a lock
nut, or equivalent * device) in place.

3

,

lock wire and seals (49CFR 178.103-5) in place.

Drums labeled with two radioactive - yellow II labels

completed as follows:

I

CONTAINER I po i

Contents - 3% & mci U-235 (20)
i Transport Index - 2711.%

0
ColfrAINER II

9o
Contents - 3.46 mci U-235 (20)
Transport Index ._f00| 4

CONTAINER III

.g *g mCf U-235 (20)go

O '' -

ar t r- '' c t > < ititr t r = tit,

'

transportation arrangements completed.

/

,
h4 .

J'Signature Title
.

! [ ate
:

;

|

*
i

. - _ - - -. - , . . . . . - . . - . - . . . - . _ _ -. ... . - . - - n-
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Hadiat ism S..i rty Contai ttee Fo:in 1;

9/81

n,. Radiological Inspection Files (101-02) DATE: March 18, 1983

RADIATION PROTECTION SURVEY REPORT.

~Under the provisions of applicable regulations of the U.S. Nuclear Regulatory
Commission (10 CFR), the California Department of Health (17 CAC) and the CPSU
Radiation Safety Comittee, a radiation protection survey of the use of ionizing
radiation was performed in the area (s) listed Below.

AREA MONITORED Reactor Facility. Mechanical Enmineerine

The findings of the survey were as follows:

1. Wipe tests and radiation survey results for the fuel handling and packaging performed
by the Reactor Safeguard Advisory Coaunittee on March 15 are included in this cover.

2. Area wipe test results are given in Table I. No removable contamination above

background was found.
.

3. Uranium fuel disc and cadmium rod wipe test results are given in Table II. The

highest amount of removable contamination was 91 CPM above background for fuel

disc serial no. 2048. This amount corresponds to approximately 0.25 picoeuries
of activity. -

4 Area radiation survey results are given in Table III.

.

l

I

l

I

(

.
d

.

. , - . . .. . . . . . . - , _ . . . . _ . . .., . _ . . -.,- , ,
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TABLE I - Area Wipe Test Resulte

Equipment:

'
Eberline Instrument Corporation " Rascal" Portable Ratemeter/ Scaler,
Model No. PRS - 1

| Eberline Instrument Corporation End Window Hand Probe and Sample Holder, '

Modele HP - 210/SH - 4A
,

Calibration Standard:
,

Cobalt - 60, Inventory Number P - 141, 701 CPM Above Background, Current
Activity = 0.0019 uCi (3/83)

Results:

i TOTAL NET CPM ABOVE

IDCATION MEASURED CPM BACKCROUND

A 56 2-

B 54 4-

C 45 13-

D 49 9-
,

E 46 12-

F 45 13-
.,

G 56 2-

H 50 8-
.

I 48 10-

J 58 0

K 60 2

L 54 4-

M 53 5-

N 50 8-
f

o 58 0

P 58 0,

Q 60 2

(|

,

a

>

y ,, - - - - - , . - - - . - _ , - . _ . . - . - . - _ - . _ , _ _ - , - , _ , , _ . . . . . _ - ,,--,_m . - ,. - . . . . -



- - - . . - . .

2 ._o. .

.

:

NOTES:

(
1. Locatione'A through H are shown in figure 1.

2. 14 cations I through K are shown in fugure 2.

| 3. ' Locations L through N are three different points on the outside of the core
; tank.

4. Locations O through Q are three different points on the inside of the
empty core tank.

5. Background - 58 CPM.
i

6. Standard Wipe - pade were used to take the wipe samples.-

7. Data taken 3/15/83

TABLE II - Uranium Fuel Dioce And Cadmium Rod Wipe Test Resulte

.

Equipmentiand Calibration Standard: See Table I
t

;

Results:

FUEL DISC THICKNESS SERIAL NO. TOTAL MEASURED CPM NET CPM ABOVE BACKGROUND

( CONTAINER I

I 1 1/2" 2041 67 9

| 1 1/2" 2042 86 28

11/2" 2043 91 33

| 3/4" 204145 67 9
1

i
-

-a r
CONTAINER II

1 1/2" 2044 98 40

3/8" 2045 101 43 !

3/4" 2046 69 11 |

3/4" 2047 68 10

3/4" 2048 149 91 (See Note 3)<

i

3/8" 2049 98 40

[ 3/16" 20411 72 14

1

i

Cadmium Rod 5 -3;

; C
Cadmium Tube 56 -2

1

0

.i |;

t _ >



_ _ _ _. .. . . .

rags a.

.

" NOTES:

1. All wipe samples were taken as each fuel disc was removed from the
core tank

( 2. Standard Wipe - pads were used to take wipe samples
3. 91 CPM above background is approximately equal to 0.25 0.03 picoeuries1

for the 50 cm2 wipe
4. Background = 58 CPM

5. Data taken 3/15/83

TABLE III - Area Radiation Survey Results.

Equipsent:

Ludium Measurements Micro R Meter, Model No.125

Results:

AREA 14 CATION READINGS (MICROROENTGENS PER HOUR)

1 5.0
2 5.0
3 8.0
4 6.0

i 5 8.0
6 50.0
7 50.0
8 12.0
9 19.0

10 10.0
11 90.0
12 2500.0
13 7.0,

,

14 8.5
15 600.0
16 600.0
17 600.0

(

.

4

. - . , . - , . _ , , , -, - . - . . - - - . - . . . . . - . . . , ,
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NOTES:

1. Locatione 1 through 14 are shown in figure 1.

2. Location 5 is at the top platform of the ladder.;
- 3. Location 12 is on top of the Radium - Beryllium storage safe.

4. Measuremente 1 through 14 were taken before the thermal coltunn and core
tank were removed.

5. Locatione 15 through 17 are shown in fugure 2.
,

6. Measureannte 15 through 17 were taken at the top of the core tank with
the thermal column removed.

7. The Micro R Meter was operated in the fast mode.
,

1

|
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PURCHASF OHot H NupHFR PACLOFFAGES
:.lilPPING INSTRUCTIONS -

PURCHASE ORDER 'i
'

4707 '
' U3 ~ ~ - ---'

VENDOR:SEE REVERSE SIDE FOR ' " ' " * ' ' " ' ' ' ' ' "

' " ' _ _ PURCHASE ORDER INSTRUCTIONSawry
. Quote ,_

|.

,

-
. DATE staONTM. yv %t

v Thomas Gray & Assoc. ~

May C. 14 "1

"|j 1205 W. Barkley Ave. ~

* * ' " ;

E"L*"/..',1",'."htomie .u,.!s?'.o Orange, CA 92668
O San Le,is Otaspe,C 3407n

CH ARGE TO: ACCOUNTING OFFICE

L't,, :.?,'"e".'L*::"a~'*
'

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

W

O.JA NTIf V UNaf STOCM ITEM NUMt4ER OLSCRipTION UNIT PRICE EITEN5'
. .

Pickup and disposal of two Radium Beryllium sealed
,

Sources,10 and 5 milligrams each. -

Pickup and disposal - 575,C0
one 55 gal, drum

.

One 17-H, 55 gal. drum with gasket 25.00

One Five gal. inner container 390.00
~

1

l

{ Radiation survey meter to be on site at time of pickap.

Vendor to contact:
'

gl
Robert Adamson and Mike Weber at (805) 546-1115 prio to pickup.r

d(,f
To be picked up at Mech. Engr. Lab., Bldg. #40. r

. ,

-

PRICEQUOTATIONBYRICHARDGALLEG0STbDEPARTMENTON4-25-8
*

COMPEED
Alternate Vendors, s==

'"Speciat instructions

,, .990.00
.

$r[u),._Ni*ilTYG00-0010 Sch #Idate inv. #ldate LIO EXP ~BAL
Ac u ,

1 C:nte.v: ttumber __ . _ _ __

gtop,; t;on Ch 326-82 item 6610-001-001
b_.viment ._... Academic Progtams
Data Need**d _. . _ . .. P JRCHAM #_ , _ _

'

nequn d by ..._Fran.k_LcQns
__:

Approved by .CI C_ -

x./-, ~ .. . ,R, -

_. .

. .. .
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(' 'the following surveys were conducted:

_
1. Gamma airveys

_.

Ntabered survey points are shown on the attached Figures 1, 2 and 3.
Instrument: Ludlum Model 125 - Micro-R meter, calibrated 12/4/82

A. Area Sirvey Results (See Figure 1 for nunbered positions)

(Except as noted, all surveys were done at waist-height. All readings
include background - 8 to 10 pR/hr.)

Position Ganna Readings (pR/hr)

(1) on surface 7-

(2) 9
(3) 9
(4) 8
(5) 8
(6) at center of safe 8
(7) on surface 8
(8) on surface 7
(9) 8

(10) on surface 8
(11) centerline of reactor 7
(12) centerline of reactor 7

B. Reactor &arvey Results (See Figure 2).

Position Ganna Readings (pR/hr),
,

(13) inside water tank 6/ (14') at top surface of reactor 8,

(14) inside graphite liner 35
. (15') at bottom surface of thermal column 35

(15) 1 m below bottom surface of thermal colunn 10
1 (16) control rod access tank (center) 8

.

.

C. Core airvey Results-(See Figure 3) ~

Position Ganna Readings (pR/hr),

(17) at surface of graphite (bottom) 14
(18) at surface of graphite (side) 23
(19) at tank surface (bottom) 10

<

! (20) at tank surface (top) 10

( '

,

|

.

.

,b

i
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!

('2. Removable Contamination
Alpha Symbols (A through FF) show where wipes were made on Figures 1, 2 and 3.

*

Instruments. Eberline " Rascal" PRS-1, S/N 493; Alpha / Beta Probe 210, calibrated
7/26/83. Background Reading 46 f.2 CPM. Wipes were made over 100 cm2 area
unless otherwise noted.

.

Overall detection efficiency for:
Alpha (Mt-241 standard) 104
Beta ('IC-99 standard) 8%

(combined efficiency used is lot)
.

Position Count Rate (CPM) (CR-BR) Max DPM

.

A- Sides of graphite liner in 46 0 -

B in reactor tank (Fig. 2) 45 -1 -

C 42 -4 -

D. 48 2 20
E Graphite inserts (Fig. 2) 46 0 -

F~ " Green" control 'inside 44 -2 -

G rod holder .outside 53 7 70
H. - graphite spacer 69 23 230
I " " Orange" control 'inside '?$. 45 -1 .

-

, , , ,

J rod holder ,outside ' 49 3 30( K. -- graphite spacer . 59 13 130
L" " Purple" control 'inside 48 2 20
M rod holder ,outside 50 4 40~

N. - graphite spacer 55 9 90
0" Fine control 'inside 50 4 40
P rod holder ,outside 46 O

* -

O. - graphite spacer 52 6 60'

i

R- Control rod holes in 57 11 110
S graphite core (Fig. 3) 45 -1 -

,

T 48 2 20 i

U. 50 4 40
V See Figure 3 62 16 160
W See Figure 3 49 3 30
X See Figure 3 45 -1 -

,

Y See Figure 3 48 2 20
E See Figure 3 50 4 40 ,

AA See Figure 3 57 11 110
BB Control rod supports (Fig. 2) 49 3 30
CC Internal wall of 43 -2- -

access port (Figure 2)
DD Inside glory hole liner 44 -1 -

(Fig.-2) (area 10 an2) ,

EE Westinghouse ion chanber 46 0 -

i bottom (area 10 an2)
FF- Bottom surface of thermal 45 -1 -

k colunn (Figure 2) ,

*

|
. .

,

!
'

i ,. e
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Figure 2.. Cross Sectional Drawing of m e u ar2s w (are,m rn)
AGN-2OI Nuclear Reactor
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~

R2 turn of U-735 enrichsd Ursnium to U.S. Dep rtm:nt of Energy
.

. Proposed Shipper: Yellow Freight Systems, Inc.
1601 E. Donovan Rd.

h Santa Maris, CA.
(805) 922-8435

i

Description: Three 55 gallon drums, each weigh approximately 120 lbs.

Two drums are labeled with Radioactive -' Yellow II labels.
One drum has a Radioactive - White I.

!

Destination: Department of Energy
Oak Ridge Y-12 Plant
Oak Ridge Operations
Gak Ridge, Ternessee 37830

Shipping Papers

' DOT Shipping Name: Radioactive Material, Special form, N.O.S.
DOT Identification Number: NA 9182

4

Name: 235 U (20), SPECIAL FORM

Activity: 2 Drums @ 0.00323 Curies each

{ 1 Drum @ 0.00023 Curies

Category of Labels Applied: 2 Drums with Radioactive - Yellow II
'l Drum with Radioactive - White I

Transportation Index: 2 Drums with 1.8

] 1 Drum with 0 -

Shipper's Certification:

This is to certify that the above-named
materials are properly classified, described,
packaged, marked and labeled, and are in '

proper condition for transportation accord-
1

ing to the applicable regulations of the
iDepartment of Transportation. '

l

k
f7 i / /

'

9/f_?w
'
i R.S.O. Date
..

(This must be signed by-the Campus Radiation Safety Officer)
.

/ % } | d* 4f'h_~' "
_

, .

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



' SAN LUIS OBISPO -,,

PUT4HASE ORDEf'.NUMSE2 PAGE OF f'Act?'

c' HIPPING INS's RUCTIONS -

PURCHASE ORDER
~~

'03 '
9059 !

N-30 VENDOR:SEE REVERSE SIDE FOR - co"'a^c"'*^"o" "

de*,y As Soecifie PURCHASE ORDER INSTRUCTIONS *

_

Ouots .

.
.

, CATEt yv. v5-

_

Anril 15Y 19R1 'v - .

s Yellow Freight Systems
N 1601 E. Donovan Rd. s** rot u=veaserywAmeeues

'

o Santa Maria,'CA 93454 : L*'I||||*a7C ."e'."o"r
*** *"''

. CHAAGE To: ACC0uMTW80 0PRCE .

Lads OhC.afuento te.0F
- -- b--- vryww. . .- ..-.,....,,wp-i-.

'

OUANfsTY UNtf STOCKsTEMNUMeER DESCRIPTION UNIT PfMCE EXTENS O

- *

..

Shipping of U-235. enriched. uranium to the U.S Dept. 36.07/ 129.85
of Energy. 100 lbs. |

~

Three 55 gallon drums, each weigh approximately 120 ' bs. |
Two drums are labeled. with Radioactive - Yellow II labels. !

~

One drum has a' Radioactive ~- White I. ;
-

'

-

Arbitrary Charge 4.33.

'

.

'

To be shipped to: *

Dept. of Energy - ]Oak Ridge Y-12 Plant ( gOak Ridge Operations V
,

,\q/
'.

' "
; Oak Ridge Tennessee 37830 u

f
! *

,.

Packaging and labeling shall comply with DOT requirenents per
49 CFR, Code of Federal Transportation.

| '. .'

MateriKls to be picked up at the Mechanical Lab., Bui ldi , .e r

ORDER PLACED WITH CHRIS BY PURCHASING ON 4-15-83
'

*** CONFIRMING ORDER, DO NOT DUPLICATE ***

AltIrnate Vendors. s
**"Speci:1 Instructions'

134.68v,

!

cIO b1 Sch #Idate Inv. #Idate LIQ EXP BALEstime'.3 of Purchase Order Numt*'
ACeoont Numbe, 01-64-5-1000-001-696
Contract Number

(- )opriation Ch 326-82 item 6610-001-001 A
bp.,tmen, Purchasing Office ,d5
bats Needed 8
Requested by _ Rapcbu r rum , _ J

Approved ;- .
,

[ Authorized Signature *

, . _ .
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ALWAYS LIST HAZARDOUS MATERIALS FIRST IN DESCRIPTION OF ARTICLES COLUMN.
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; For Clarification:

,

;

I

Referencing the film badge distribution sheet film badges were assigned |

by Robert Adamson. |

'Ihose individuals at the time of dismanteling were assigned finger rings,
(identified by the circled nunbers on the distribution list), in addition
to their whole body ha&=a, which are identified in their individual
department printouts.

For the individuals assigned both whole body badges and finger rings,

they are identified on the distribution list by one circled nunber,
(exanple: Ted Nash was assigned whole body badge visitor PS2 and
finger ring 42).

Mr. Young the N.R.C. inspector was assigned the whole body badge visitor PS8.

.
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'Ihese printouts clarify that the exposures received on the M.E.
3

area #1 film badge and the visitor PS2. film badge were received prior
to March 1983 and April 1983.

i.

,

Badge Exposura Date

M.E. area il 20 4-1-80

, visitor PS2 250 9-1-81
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( RMOVAL OF SAFE IDCATED IN M.E. ROOM

PARAFFIN 00NTAINiiR

Description: Square shaped safe, gray in color, approximately 2' x 2? in size.
R.Es To be moved to the Pigrsics Department
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A Radiation Safety survey was performed on May 3,1984 at 0850 hours, using
a Technical Associated model Pug-1 #159 and HP-210 0.M. Probe. There was no

detectable activity found above background, for the safe and paraffin container.
The safe and Paraffin container was released to Physics department.

.

%as A. Schell,
Radiatior. Saft.oy Officer
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CALIFORNIA POLYTECHNIC STATE UNIVERSITY
Rediation Safety Committee Form 16 |

9/81
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Sesee of Colefernia California Polytechnic State University
Sen Luis Obispe, CeWomie 93407

Memorandum

' File M* * April 5, 1984

File No.:

Copies

From T. Schell

W Removal of Lead bricks from reactor room in Mechanical Engineering.

At 10:00 a.m. Mr. Jim NMlands; Art Rosen removed 80 lead bricks from the
reactor room.. These bricks were previously used in the AGN 201 reactor.

In conformance with regulations, the bricks were surveyed for radiation
using a Tech. Associates Pug-1 #159 with an H.P. 210 " Pancake" probe, and a
Ludlum No.125 Micro R meter #16062.

There were no detected radiation readings found above backgrognd. Average
background readings were approximately 40 c.p.m. / 4 5 micro 7hr.
Wipes were taken and no removable contamination was found (see attached

h wipesamplelog.)

Y _._U .

Thomas A. Schell,R.S.O.
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ORATED

NUCLEAR SERVICES
4335 W. Tropicana Telephone (702) 8717733
Las Vegas, Nevada 89103 Telecopy (702) 871 1182

June 19, 1984

Tom Schell
Radiation Safety Officer
Ca1 Poly.

San Luis Obispo, CA 93407

Dear Tom: ,.

Wesere'jleased'tobeofservicetoyouforthe. removal,
packaging, and disposal'of the vario'us components.of the AGN-201
reactor during the week of June ll to114; 1984. I

3

jInadditiobtothecomponentsasoriginallycontractedfor,
several items of-the! core tank were cut out and disposed of as
radioactive waste. " Included among 'theJitems packaged and/ shipped out

( for disposal were: '

- g
'' .

,

i e <! ;" ' '

,

,o thermal column tank 9. > -

jo,''graphiteliner
,o

stainless' steel spacers 4 each
o steel tank'for holding spacers

;o steel plate with rods for' spacers
o' bottom steel plate of core tank-

.

and.about.2/3 rds of core tank cylinder,

,

) .t ..
-

.

Thejleadshields;; water' tank,andtanksupports-were; thoroughly
surveyedaforbothfixed,andremovablecontamination.'(Noradiation
levels!1n excess of background levels were measured.1 No removable

'

contaminationiin excess of levels asiset forth the NRC's " Guidelines
for Decontamination;of Facilities and Equipment".were found (See
Attached Swipe Surveys Records). Therefore, we believe that the
reactor room facility and all remaining equipment meet the
" unrestricted use" criteria; however, as agreed, you should complete
a more formal final radiological survey, and issue a final report for
the NRC's review ano approval.

i

|

'
[

*
|
,



( If we can be of further assistance to you in the areas of Health
Physics, Industrial Hygiene, and Safety, please contact me.

Sincerely

James W. " Bill" Ayres -

President
AWC, Inc.

Enclosure: AWC Swipe Survey Records.

cc: Dick"Brug . t\ |' -.
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INCORPORATED

.

NUCLEAR SERVICES
4335 W. Tropicana Telephone (702) 871-7733
Las Vegas, Nevada 89103 Telecopy (702) 871-1182

July 6, 1984

Tom Schell
- Radiation Safety Officer

Cal Poly
San Luis Obispo, CA 93407

Dear Tom:

Enclosed is the " Radioactive Waste Shipment & Disposal Manifest" for
the AGN-201 reactor components which were packaged and taken to Southwest

Nuclear Co., Pleasanton, California for ultimate disposal at U.S. Ecology's
.Richland, Washington Disposal Site.

If we can~be of further service to you, please let me know.

Sincerely,
|

hd
,

l Gregory G. Eadie
|
,

|

! .

cc: Dick Brug
Enclosure: Radwaste Manifest

m. - . ._ _ _ _
.

----_ _ _ _ .
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| "he AGN -201 Reactor and associated equipment is located in'

the north portion of the Mechanical Engineering building, No. 40
at California Polytechnic State University, San Luis Obispo, Ca.

|

| The structure is composed of cement floors and 10 inch concrete
block walls, steel and glass. |
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FIGURE 1

V1 E*/ OF AGN-201 REACTOR AND CONSOLE

|

|

Figure 1 illustrates a typical set-up of the AGN-201 Reactor,

'

and-console.

Diagram 1 illustrates the location of the reactor and associated
equipment within the Mechanical Engineering building.

,

- _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _



_ - _ _ - _ _ ___ _ _ _ _ _ - _ _ _ _ _ . ._ ..- . _ . . _ - .. - -. _. .

,

' .N
'

.

j Outside
'

g[ ; i

.

,_10" Concrete Wall -

"

' Evacuation Exit, ,, n in ",

, r> ;

b \ Switch Box
Pit (220V); -

-

;

] "n

! & Area .'

|-
Monitor Y ,,

.

i Switch
B** M 24" Concrete

'

I ~

'

(110V) Safe + + Block Wall
%Storagecontainerfor,

-

reactor startup source<

(Ra-Be) V
=

'k\ I Glory Hole s-
% Ew o.

8-

- .g
! E

t ; '

[' '-'

2 14'-3" > % * ~

;
REAdTOR 3

~
*

'

5- i
,

=
i b .

: .o
; .. 3 ge Evacuation i 3
'3 3o Alarm g:

! %| 88 3
Are.a Monitor5 Table uu

i gj 10" Concrete Block Wall Xi
,

z.-

u,

L --

{- SL
i $

n
! Entrance mMechanical Engineering. Department on. site MonitoringEquipment si ** Date Surveyed
- E' Manu.Surveyed By AGM-201 Reactor Facility y.4 1 SN !

' r
!

-w signature
! Operational Yes No

Equipment used for survey: Manu.; '

Manu. Mod *1 SN
:,

. Model SN -

Operational Yes No
2 Cousnents:
!

__



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

|

|
|

|
|

|
l

l
|

|
|

'::-f JU ' . q.s.f
'

.

m.ge.jV p"t<!:.
-4
.A
_3 . , .

.
3

m,
,

,

. .e ,

i w .. | y
,

i 5./
'

,

,. -
" $dg

*.
a. ,._

!

) The above picture illustrates the view of the reactor facility
and the north wall of the Mechanical Engineering building..

|

| Through the Reactor Safeguard Advisory Committee and the
'

Radiation Safety Officer the fuel of the AGN-201 Reactor was
packaged and shipped to the !

Dept. of Energy
Oakridge Y-12 plant
Oakridge Operations
Oakridge, Tn.

on April 15, 1983.
I

!

To reduce residual contamination or activity to as low as ;
practicable the final phase for renoval, packaging and disposal !

of the remaining reactor components, located in the Mechanical
Engineering reactor facility was as follows: i

!Cal Poly obtained the services of AWC, Inc. a 1icensed contractor
to remove and ship the remaining components of the reactor
containing low-level radioactive materials. (See isotopic
composition amounts in disposal plan for residual activity in
AGN-201 reactor, Attachment 1 and Attachment 2. The contract
between AWC, Inc. and California Polytechnic State University,
Attachment 3, the proposal furnished by AWC, Inc.)

During the week of June 11, 1984, AWC, Inc. removed, packaged
and transported the remaining parts of the AGN-201 Reactor.
(See Attachment 4).

'

The remaining components of the AGM-201 have been shipped by
AWC, Inc. for disposal (see Attachment 5). ,

'

|
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y%$&h A ^e :;'Gt thermal' column tank, i't/vas
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- f k W foYnd that''al'11th'e activation resided!inThis was. evaluated by'1 '~ - i
[$ steel plate.

4@
$$'gus|'i'. ki'byg:-j33"Q?diameteringya'calibr'ated#NaI scintillation countertsystem moved

th E'# C> =

2-
' 3The results of this analysis $

' operyth'eJarea'of'the plate. ~ '/g, ':
_ ' p'' shoeed:that the maximum activity in the plate was 3f Ci of . ,1'
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ha t,y s i s -l o f ' s _t a i n l e s s steel._syacers
ts

_

We utilized.the highest reading spacerias representative of
the four' spacers, and obtained the following results by ganna
counting on the intrinsic germanium detector against known
standards in comparable geometry:

Radionuclide- Individual Spacey, Activity Tp_t a_1. A c t iv i t y,
(pci) ("Ci)

Cs-137- 382 1 46 1.6 x 10~5
Co-60 18000 2'220 8x 10-2

.
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'. Mr.. Thomas A. Sche 11', R.S.'O. . ' , -

'.

Radiation Safety Office. ~- J. -,i . ..

; . :3. " ' E - ;..~^
; Cal-Poly

'' '
-

g ,. '

,

San Luis Obispo, CA. 93407 .N-N- .
. :-

*

. .. . '

Dear' Tom:;
-

, ;

AWC, Inc..is' pleased to sub'mit the enclosed proposal for the
removal. pacMiiging.,and disposal:ofithe AGN-201 research. reactor'

presently located in.' the. Mdchanic'al,* Ehgineeiin'g Laboratory at
,

;

;. Cal-Poly. .The proposal provides the details of the proposed
scope:of work which:Should be completed withinla three week

: period. The cost.of these. services;wi:11 be based on actual time-
'

and expenses 'but 'have 'been estiinated to. be ~1e'ss'ythan. $45,908.00.
.

~

we h' ave included--the..o|'ption .Bfk, !
:i A. g/ ,dh 1 _ ,

: ~~~
..

Also7 at.your request,
keeping the AGN-201 Yeictor ve'as'el' in-pface within ;the Reactor

~

.

Laboratory but'~. disposing (of she.other contaminated waste such as
~

*

' spacers.. . {Tliis OjtAn would(.bsi'. completed withina.' one week period
the g(raphite''linei,''therinal 26' iima tank, and.the istainless' steell

, '
'

:.
i and. would icoat n'b'out $12 ;/i4 3'. O0. . ' Y **~ ,

, ,

'. v5 | n ! | |looks forward /to the o'pportunity of p/oviding Cal- ~ L' j '.. W-- ,. . es tl'..
AWCi In*c4

.

'

.

?.;p..
Poly with the If you,have.any' questions on .. l'ip
this propos,aiqropJsea serv; ices.-or on any_,o.thersservicels 've may be ,able to prov de,,'!p';g'$Y

-

i'

directly;at (702' -871;-7733. T s - 6''/ ' " ~ 4 /-please call a
' <| -

- - (Jg " * n Q) : _ ;- | | ;- .- JT
'

.

.ubyty/if W L Q q\'s.y .,j.9Y.!
- L . 5:m&.

. .

'

.:
-

.-

, >. - -- -ng .n c.< .. . :. * . . .

-

i,a #Ad.h ft==* :p'.'. . . %.'
- Tp%,- :. w .: - -

. . . . . . . .
.~ , , . . '

-u . - - .

Sincerely, '-
._.

.~
. -

' ' " .
.

,

| James W. (Bill).Ayres,
,

President --
<.

!
_

,.

.

t

Enclosures: AWC Proposal
- AWC Radioactive Materials License

- ,

,a

e ,,.
~-
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PROPOSAL FOR2 r.
. .

;
-

PACKAGING AND 51SPOSAL _OF_'IllE AGN-201- -2.5.

..
.

.
..: hi 'd- --- c.:.' . 'gRESEARCH REACIt)R' AT CAI,-POLY'

.;- - .

. < - '. . ' .. .OM*.S. 'i ifj^n
.,

d. d,.5;h .'.'. JY N . . '. y .. -: s a...._r..w:.:.: ".'J- '. . . ~ i.. , . U I . -
-

*

. .w d _
-

r.w:
..

-

. . a. .. ..c. . . . _ _26-=. _ __ . .. . ./ ~. .a.. :; n.+ . _ . . .

#y..,. g , &. , ~ . .=. . u. ..... . g ~ ;'' ,; g s,-.i ,g, .
,, , . ,.

..... .
... ...r_..,.i .

:. .
.

..- .. .

:y|:.r- j2-Bw..Q. ..(INTRODUCTION . .9 ',; --.
.

%d. g,L;'.%.z ;'.r.s.

. .. . . . . - -' g .,.. . .., . .. m.... . . o...,,,
s.*

.. ,
.

. . - ..
.. .

**- . . .

a .' .:.5 6.- .
- ' - *.

. i* * .. .
,. , g ... = * . .* - ,Q % .

-*

. ; <.~.: . . . r e. ,. v. .

y .t . . . .. * .

>

. %.s es...

9 . : .w . . . . . , .

- . . .-. . *. . . . -
*

. .. .+.> :.a-
.

.

. . . . . . . . . ..e.;> . -- -
..

Ca.l-Poly of. San Luis Obispo has a small research reactor, the'AGN-201 , '. g.,..a-
...

. .. -

--
, .

- -. ,

. -

which is'to' be' packaged and disposed 'of sis radioactive ~vaste mate' ials.1The M1 r'

. a.: ' :u., r,
,

-
- .

reactor is presently located in the Mechanical Engineerini I$boratory," ' , ' '*{
-

.. . . . . .
.

,

behind i concret'e block wall and concrete shield vall. All uranium fuel has -
..

.?. |. .

. -.

.been removed so that only residual contamination and/or activation products '. .
-

. ,;
.

.
~ ~ - ;.

remain on the reactor v'essel, graphite liner, thermal column tank..and 3..-. . * ,. .
- .

- . - ..
. -

.stainless steel spacers.; . -
.e - .. .,

.
.. -

.. . . . r . .-.. - :- .
c. ..

. . ..

, .
- .~ ....;', , . .. 8 .t- - - . , . : ...:: +. . . -

- - ..,g. ..
.

. . . . . . . . . . . '.

. :. r. - .. :, ,..
.

- ..~
PURPOSE OF PROPOSAL e. ' . %. . ,

..

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

.

~AWC, Inc. will provide qualified.and experienced personnel to remov'e a,'
-

,

and to properly package and dispose of the- reactor vessel, graphite liner,' - .-
, _

... . . . , , .

! . thermal column' tank, and stainless steel spacers.. Any other contaminated - r-7
. . . . . a.. ..

. .- .

.
.

. . , .-

-equipment, such as the control-rod drive mechanisms and lead bricks used ia_.; A, c.
~ .

. . . .
:

, he reactor, will also be radiologically surveyed and disposed of as radio.,.7 y 3-t'

:... . . .
- - . . . . ..

-E- . . . : ..=. .% . g .,.Q''
. . . ... .

.

active waste as necessary.: ".. , ' ' ~ - - ' ' *:3.".' X|*** . *
* ~~

. - *
- . + . ; ;.

, ,
, .

=
. ,,

*~..'*[**'
* * . ,

t
* , :. . ~ ..i . m . it (, ,.

. . . - .- .

o ~ . . '
~

. .

. . i. ,. ,: V, . . , ^. . . , Q _ .' '.,*:,.M. *3.. "s .% ,'* **

. ..
*|-.

* .. ' ' - .
., ,

. . , .
. ,.

. . . . . . .- .. ., ,

. .

*
"

. .. s .

' . 'SCOPE OF WORK' ,

- . , ..
.

. . .
.

. .

. .
-

AWC, Inc. proposes to complete the following work efforts:
,

h! '

..
,

1. Removal of Reactor Vessel - In order to remove the reactor vessel.
,

~
.

.

1

.

.

,

.

- - + . . , _ , , _ _ . . , . -_ w . . . - . _ .- - , . , _ . , . , . _ - . _ . .,___._,m - - - . _ _ _ _ _E____-

_



. _

t. ' . . . gf ..
, . , . , ..,.

.

from tha N rth End of_the Mechanicil Enginstring Laboratory, the ,[
existing-5 ton overhead crane will be used. Cal-Poly is-to furnish and

,

!: . maintain :the .5 ton overhead crane. Also, Cal-Poly will provide an
,

.. .

>

> electrician to isolate all electrical power from the reactor vessel and.
. 2. . -
.;

. . .

.. ;jf;jg.'j;. $.-
> . . . . . -

N .. the control console. ' .- . , . . . - . .'.. .- . , ,, ; . .

..
-

,,. g . . ,. .-ps ..: . .. .. .-- .~ ; .g:' g." , - g;
- v - -: , . m ,. . e.. .

' ~;.. y :o ;--. .- . . .. : .
'*

. . .. _ , .n ,- .. .
p... ., , _, ..,

.

Concr'ete' shield blocks (2?x2'x3'), about 25 each. .must be moved out of ''

,
, s. .. . .

,
-

'

the.way to gain access to the reactor vessel. The'5 ton overhead crane
and's fork 1 Eft (e.g. electric fork' lift for use indoors) will be used

,

*

r
> to move these concrete shield bolcks. These concrete blocks are not- '

.

' '

contaminated and will be moved outside the building and' stored in'the
~

Equipment Yard for disposition by Cal-Poly. Part of the concrete block
wall (8"x8"x16") which separates the Reactor Laboratory from the main

,

*

Mechanical Engineering Laboratory area will probably have to be removed ,

to permit the movement of the reactor. vessel. At this time, iti is
,

anticipated that the reactor vessel will be r~emove'd intact; but pending,
,

height limitations of the overhead crane,.the steel tank support stand <

may be cut and removed from the ~ reactor vessel itself. The reactor

vessel will then be packaged to meet U.S. Department of Transportation
(DOT) specifications for packages of radioactive materials.

.

2. Removal g Associated Equipment - In addition, the graphite liner',
~ thermal column tank, and the stainless steel spacers (4 each) will be -

,['
.

packaged in approved DOT specification containers.
. .

-
Other equipment . ,.*

..c- .
. such as lead bricks,. control-rod drive mec,hanisms'(4 each) and other. .' .q; -

i . .
.. ., .e . -

equipment used for the' react'or will,be radiologically surveyed, ,4.
.M .. . . . . .. ..

packaged and disposed of as radioactive waste materials, as necessary." Y '. .
,

'-;

All other equipment determined to be non-radioactive will be left in --.

the Reactor Laboratory * area for disposition by Cal-Poly.
, -

-

1

3. Disposal g Radioactive Waste - AWC, Inc. will provide the
required DOT specification containers for all radioactive waste andj .

I will properly package such wastes. AWC will make arrangements for the-

2

|
_- -. - _ _ - . . . . . _ . _ - - - - - _ . ~ _ . . _ _ . _ _ _ - . . - - _ _ _



,. .. .. , ~. .
. . -. y -

~~ -n,j. , ' -, . ..

.

. ,
.

-
.. ,--,, , __ ..

.. . .; .

. . .

loading and transport of all radioactive wastes. Disposal will be "
,

; completed.at U.S. Ecology's Richland Disposal Site, Washington. ,' Cal-- ( ]'.. },

i,
.

. . ... .-<

. Poly will obtain a State of Washington " User's Permit". which permitscf...Al,so, Cal-Poly-will y,.g g..J.L.'3i, . ,

.

.,..... ..of radioacti.ve' wastes in Washington.
.

- . ..,

disposal
,

8

. obtain;a " Generator's' Number" from U S. Ecol'ogy, Mich is req 61 red 'forY.'d:.
g. o >, . . . - ..m.. ~ . . . . . . . . .

. ,... . ,. .. : .n.q .v -, . ..
n . c ;. . . '

.. ..

m . :. :. i

~ . < . . a. .:: :. . . . . g ... - :. s : ..v..... .. ..
-

.
. .- ,;y,vp - ~

:...%.-~. ,-

the disposal of radiosctive wastes at the Richland Disposal Site..,..ft h ...._.
'

.

F.r . -
*

.x . . . ., .~. - . n .. ~ ::. . - .. - .

. .

i. .
, ;;;,- : ..:.

4. * AWC.' Inc. ' Health Physics Ser. ' ,. ., .
.. .. , . . ..,.. . - %g

,

. .. .,._
. .. . . .

f3 - ~:
. . .. . . ..

''

. .

' ' - -

. s:;J. ; % :;*

vices - AWC, Inc. will provide
.

3 6,,'=

experienced Health Ph. ysicis.ts t.o perform the following services a:s.~ . . . . ~ . ~

. . ,. . . W 93.,,
.{ . > needed:

.
. ..

." .

radiat(ion' surveys,'.cbda^mina'ionsurveys,on-the_ spot ',.,''', '- -?.~.b3:
t

. .
. . . ..

monitoring of demolition work, and. airborne radioactivi,s.y monitorin.g. . . , , . ,

'

- All AWC, Inc. personnel will wear whole-body dosimetry badgen.. AWC, ' l*
.

Inc. will provide anti-contar.ination clothing (e.g., coveralls,,
, ,

booties, gloves, hoods), and respiratory protection devices (e.g.,
, ,

'
-'

,,
' ~

* half-face respirator maisks), as necessary. -
~ '

~

. .
' ,

- . ' .
'

.n, ,
-

' ... ,

. .
'

. .; .-
. AWC, Inc. 's Health Physicist will coor.dinate all radiaIEion' pro'tect$oni- ~ ' , #' -

activities 'and work activities with Mr. Thomas Shb11, Cal-Poly's.
~

.
_.

Radiation Safety Officer, in order to ensure that all personnel .

exposures are kept as low as reasonable achievable'(ALARA)., Disr'uption. ' . ' , ,
'

of normal teaching acti'vities' within .the' Mechanical Engineering
"''.f

-

.
-

.

Laboratory wil1~be kept to a minimum by coordinating AWC's work '- ', - ,
:,..

f,. c' ._

[ activities and by working during non-teaching hours such as late in the : .- ?.'d.
*

. ,, M:.?
i day or on the weekends.- ' .

m.e.$p;
*

.< ;3 . . . . . . . ...- .: - . - t. 'n g,g g. . .
.

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

. . . .

.., .. .
.

-

COST ESTIMATES ' .*
-

.
' . ,

'. -. - 2

; '% * % .: * "5.5.. ... . .,~;.C r;.
..

e. ;.; ...: ~

..

AWC, Inc. will complete the renioval, packaging, and disposal o'f the '
.

AGN-201 research reactor based on reimbursement for the actual time and
- materials ,as follows: '

.

.
.

.

4

3
1
!

1
-

.

5

.~ - - -._ . _ . ~ _ - - - - . . _ -_. - __ _ _ _ _ _ _ _ -



y.
.

. 2 *~ ': :, :R..
* *

.s. a r..
. t ., , f

LaborEstimato-Itioactiaate[1thatafcurmanRadWIstsDicposal
.

:1.,

Team will be required to complete this work effort within a three week
, ,

I

. time period. The AWC Disposal Team work effort is based on an 8-hour', - ,_.; ,
.

work day. .'In ord,er to expedite job completion, longer working days maIy';. . ., * ' i--- . ....,,:,..... _ . . . ..

* be ,used. ,' and..t,he. .D.i.sposal. Team,may work,during the weekends. .?..r.J.w T.:: -+ . , - -.

i.-t ~- - .
,-.. --

'. % : w. . , & c. y.= '.y .:.:.:.Ei;.~,......;. _ , . . . -; '
.-

. . . a... ; ~:q
. =~~R .

~ , .. y.,_.~ '

,c. ;4 r 'g.*; -.gg. a :~ 2. ,.~y.4 ~ .n. g . . . . . , . -

. -
. .. .,

' Supervisor. 9 .$450.00.per day for ,15 days - - 46,750.0Q . - M'.;?.
~,

.

''
-

: . . - . ~ - . .
.....-- . . . .. ,

. .

Decontamination. Specialist 9,$350.00 per day for 15 days - $5,250.~00
'

. .

-
.

-$5,'250.00 ~ '

. ,9-
.

~~ ~- -~

Health Physica. Technician 9 $350.00 per day for 15 days =
-

. . . > .
-

-~ - - -
..

> . RadiWaste Technician 9 $375.00 per pay for 15 days = _$5,625.00- ,.Q
.

,

. . .

$2,2,875.00TOTAL:
-

.
.

. . .

2. Travel Time and Expenses - One day travel time from Las Vegas, NV
~

~

to Cal-Poly at San Luis Obispo, CA and one day travel time for. return
. .

trip will'be required for eac'h o'f the Disposal Team members. Round-
,

*

trip airfare is estimated at $300.00 per person. Also, a rental car,
,

-

will be needed for Disposal Team personnel to travel in and around San - . .'
- * .V

Luis Obispo during the three week work period. '

,
TOTAL: $5,150.00

,. , ,

.

-
.

3. Per Diem Rate A Per Diem Rate of $75.00 per day per person will . -

be charged.
,

..

~ '' TOTAL: $5,700.00 . ; ~.

..

ANC, Inc. will provide radiations f . i,}.p.$;'
.; n . .f.-

. . . ,. ' l ~ ''
'

4. AWC, Inc. Furnished Equipment - t
~ . . . . . , ...- 7,sdetectolis, scale'r, air sampler, and anti-contamination clothing as-

.n
" . ' ,n u >

,~ . .. . . . . . ,:. . . . . . . . .

', necessar'y" based'.An actual usage rental charges Es fol'Iows. Als'o,''every".~. l' .g1

'

effort will.be made to minimize the number of waste containers as well
~ '

.

: as the overall waste volume; however, a container 'for each waste item ' '
-

has been included for the purpose of these e'stimates.
; ,

i
'

portable beta / gamma radiation detectors (e.g., pancake probe), two-

detectors will be needed 9 $25.00 per week for 3 weeks - $150.00

4
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. ...

, . . .

.
.

.

portable gamma radiation detector (e.g., micro-R meter) 9 $25.00 per .- -;. -
. .-

. .. .

week for.3 weeks - $75.00 .'. - !,&.
* -

- .. ...
, . .-

' .- .* -.. ~. s w . . . . , . , .-- ,- . ..
. . . .

.

.
. . .3 .., .

. .: .

.. . . . .< .
. , . . , ' ' . . . . . - . :- .,r. 3. y. :. . . . . .. . . . . . . . . . . . . .. .. . .

ni.di.'..." 5(, b'* M.Tde %:.-.'. W i.*.E O.N Q''3.i.'.?*~.''$IT D * Q' . v '..< :' ?. E $ f$d.

l ~~ dI . (* '''.

? .: ~ ~ ~. . .. : :.: - :. , : ~r;*- ;.. ~ . . * ' . . . ; ~~.~..".-.4
' ' " ' ' - '

.

wa.%. g:::.+.:.
e-

. ..-portable alpha ra.diation detect;or (e.g., PAC-4G) 9 $25.00 per . .p , . ;-. . . . . . .=. . : ._ -
.. , ~r-. . : m :- ~-

. .
.c.. .. sr. . ~ ~

T. " for 3. weeks n .$75.00:JT
. , .

~ ..

. . '. ~, + - 5. er ir.'.
- - .-

. . . . A w r m,< n..- -
.

-

..

.. . :-- .x..
- .-

. ..- ~, -

';
.. . . ..- .

. .-.
. . ~

gas flow pr'o.por'ti,onal detector a.nd ' scaler (for counting alpha.a., . .-;
~- :n . . ..

. . ,

.. . , , . .. * . nd ?..
- * -

,
. . . .,

> - beta'swipeIsamples)9$35.00perw'eekfor3 weeks =$105.007.i.;.f T'Va -
.-

- n . .
_

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

.
. ..

.t . .
. .

low-volume air sampler. 9'$35.00 per week for 3 weeks = $105.00 ~.
.. -

.,, . -

O ~ '~(
--

. ...

electric forklift (for use indoors) for moving concrete shield '- .

, ''

blocks, wall rubb1'e, rea' otr vessel and associated equipment 9,- . .-c -

x

$120.00 per day for 13 days 6-$1,560'00 (Use of Cal-Poly fu'rnished -.
.

' '

?- i #.forkliftwouldeliminatethisexpensek) -

. . ~ ., . p? . . '.-
,

. . ~ n ...
-. .

- . . -. . . .

. . :

mobile crane to move reactor vessel from Mechanical Engineering .- ..
_ .

- .

. . . .

.9 $200.00 per''
. . .

Building onto tr'a,nsport vehicle (but only if needed) .
.-' ' '

. day for one day = $200.00
. .. . . .

-

'
'

'
.

-

(
.

: '

~ . a. .. .' . . ,
.

miscellaneous equipment and _ supplies such as DDT Specification ; . .a
-

. .
-

p *

Containers for radioact'ive waste = $1,000.00- . _ - .. ..g'6.

,. , . .
- *

. . .:. . ;: . :: ... .. . . . < ;- i .
~. ry .ry,.. . . . .: .-.

.
._

. .. ...;.. g .. - -c.. . .,.
- - . ;... . . , , . , , . f . . . m. ;.~ .:

4'
,

. . . .-
-

' . . . . . . . ..
o . . - .s . 4:,;. ,. 'IUTAL: $3.270.00" . W4-1 -c. ...; . . . . . ,. rg, . n,.y g. ,, . r . . _ . . . ' .. . . . g; g ; .

-

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

... .. ... .~- m-.- .,

. . ..
. . .

'

5. RadWaste Transport and Disposal Fees - The costs of transport,s'n'd
disposal fees, as estimated below, .for the radioactive waste associated

,

; with the disposal of the AGN-201 reactor vessel and equipment will be,

the direct responsibility of Cal-Poly. -Truck transport from San'-
4

Luis Obispo, CA to Richland Disposal Site, WA = $2,200.00
.

'
'

-

r
i

-

!
.

. ,

.

: 5
| -

I

. . i
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'
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,

l'.
'

-
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o.-

,

- Disposal' Fee (reactor vessel, graphite liner, thermal column tank; '

,
, .

stainless stesi spacers, lead bricks, . etc.) 9 $18.92 per cu..fr.~ for... --;
.

t
. . . . . . , . . . . . . -

- 3 - 330 cu. f'. - $6,243:30. (This disposal- fee of $18.92 is set U ,.
'"7,, N*L.- : . .- .- . .. ., ;. .; -

, . ; ;~ -
-

-.
.

_.
i. Sn. ,y ;- - e .3 S. 2cology and.is currently in effect; but fee is subject.to p:

'

.
~ ~ * = * - * * * '

sQ,- .~ 3 ..*n. =s*-' ' 5 ,*, . ,' .. .~. *;7,% -
7 :.:j9' , '. .' and ,ay,abei higher at actual time'of wast'e dispossi.) W, ".',c ,[.,

.. f.IfMi- m . t,y
. ;- . .. . - : f.:..w

- - ; . ; _. - ~ f { _ -
- ; ~.-* y.y

-- . m ,;, g+. .~ f.n_3
-' .:. .

,,
. -- - - ~ . - * s.,

,, , _ ,

w .og ,. y.. , . . . ~ , y .: . . .
.

- --
,

'
~

There is a U.jS."Ecolqgy ,surcha'rge for Heavy Objects of $172.70 plus ,@
.

. , . -
. . . . . .; . . ..''9 cents per Ib. aboye .10,000~1bs. ..Since'the reactor vessel.weighaQ .

:
-

,-

...e .

- -

=$469.70.-5-34,~.. ....f13,300 lbs, this surcharge would be abciut $469.70 :>
w - ra ~ .

--
. .

t
- . :. . e. .

.
' .

.q . -
. .

- >-.

ITYrAL: $8,912.70~.''' 4,
- -

.

-

.-
,

.

~

6.- Total. Estimated Cost = . . .
-

,
. ... . .

,

.
. . , . - ,

, .

; Actual costs to be reimbursable to AWC, Inc. will be less than' 6
,

/ -

.
; ...

- $36,995.00 -

..
,

. . . . . . . -
. -

Actual' costs for transport and disposal of rad'ioactive waste (to be .,-

- paid directly by Cal-Poly) will be about $8,912.70. M -
,

. . .
.

~

,

-

.-
.

, ,.
, . . ,- . .

'

- TOTAL ESTIMATED COST . $45,907.70. -.- -

'
'

| . .. ., ,

t
- -

.
' .~.i,. .- . .

. .- .

.' T. J '-OPTION: KEEPING REACTOR VE$SEL BUT LIMITED-

~;' IC- ; %;, ' -
.

.
. . Q 5, g -

. . . . . . . .

.
- RADIOACTIVE WASTE DISPOSAU'; j '

.

, - - '':..g. i - -

. . . . . . . '--
t

' .* ' .~ a.
. . . - -

. . . . J ';" i :-
. - . Q' : A.,

~..I" N <:
. ,:.tp ~-

~

..;.-
. .-;*. . . In the' event Cal-Poly decides to keep the AGN-201 i#eactor vessel in . gf"' -

. ~ ~
.

c
~

'

.. : ;.i

place in the Reactor Laboratory but desires to dispos'e 'of the other; eguip- '
' ' '

i

ment (e.g., thermal' column tank, stainless steel. spacers, and graphite -

; liner), the following costs estimates apply: -

- -

1
.

1. Labor Estinate - It is estimated that a three man Rad Waste
j Disposal Team will be required to complete this work within a one week
i

.

6

,
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,

,. .. 9,.. . .. .
.

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

. . - . . " .e ,Itime period. . .

.-, .

p . .
. ..: ...

.
.

-

,
- . ..w . . .: ..

Supervisor 9 $450.00 per day for 5 days - $2,250,00. :%''
- . -

.3< - u. . . .- .
.

' .,- , Health 7tiysica Technician.9 $350.00 per day for 5 days - $1,750.0_0....,g-.
,, ,,

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

'% h'y;..?*-|.'.'.J dy.9 i-(Ra8Wasid Technic'ian e.4.3 % 0p e'r day'for 5.dayst .G . ... 41'875.00Q.W._
. .

e .

& 'gLi5 7 5,g75[ W.=h
,

. ; ~.. 2. .,&.* T* i.)y:d,:.h*N'.$.. Dh..q.$5&.y $,'Nb.QAW c n .'N:i;> .D _ ; 4, , ,.. -.
% ::.

...v-. ; . . g ;- .s ,, m . .n:;;pg., .y: .._.;;. - .. _ .; ,_ _
:'%'% 2 m &.4.,j$,

.
.

*~ -
.

. ...| . V . z ..' . . . f.''-= : , - ? ':; : = . . .
_ ( . . . 2 .r: :.1.~~~r

. [|:g.:

' ';~.: s -
--' .- . .' a. |

?.~ .

..* ; s.
.

.
. ; . . .u -.

..- .

2. '8fravel Time and Expenses..- One day travel time' from Las Vegas. .NV,ir."#

- . . . . .. c .-m :--

> , . . .. . . , .

1 toCal-Polyat$anLu'sOpis.po, CA and one day travel time for return 4. jr :.i
| . ,. e.

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

--

4 ,

trip will be required for.ea,ch of th6 Disposal Team members. Roundtrip ...jr-.

; .

airfare is estimated 'at $300.00 per person'. ' Also, a rental car 'will . *
..

-
.

.
.

'
i . -

;
, , ...

Le needed for the Disposal Team personnel to travel in and around San
. - Luis Obispo during the one week period.

'
.-

~

.. 7.,..
-

..

t . ..
.

, ?
. . . . . _ * " ', . .

$3,550.00
. .

i- TOTAL:,

, . ..:--
,

-. .: . ..
*- -

. .. .. .
I . Per Diem Rate - A Per D'em Rate of $75.00 per day for each.

.

,
.

person.:5.} -g;+.3 i
: .- .

will be charged. - -
' *

.

'

TOTAL: $1,575.00 ;.

:-
. . . . .

. -
. . '

4. AWC, Inc. Furnished Equipment - . .A.WC .Inc. will provide radiation ;*

-.,
.

detectors,' s'caler, Air sampler, an,d anti-contamination clothing as
..

-

,g..

..
- .

necessary based in actual usage rental charges as follows. Also,'every' . #c'
. ..

::. effort will be made to minimize the number of waste containers as well-- t .N-
|3 as the o;verall waste volume;.however, a container .for each waste iten f,., .y ,gg

. ,.. . .-. .3 -
, , . . .

. ...

-4C' ,

1 .. .. .. . .. . . ... .. . . .
,

L! .--. has,been included for th'e purpbse of the~se estimates..
, ..;; c..: .. y; n :$.m..

1"
; . .

.

,.a, 2. ~g . . .s.._.; ::i. . . , . . - . n. : . .. . . _ .
. . ..

. . . , s. . . .- >. . . ,. . . . .

.. . ... . ;. .

.
gi. .

. .
. .

.

I Miscellaneous equipment and supplies such as DOT Specification --

,

Containers for radioactive vaste - $600.00 *

. .

..

; Portable beta / gamma radiation detectors (e.g., pancake probe), two-

*

detectors will be needed, 9 $25.00 per week for one week $50.00
t .

? -

|

|
-

.

7
.
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.

. ..S- : t. w ; . , . . ., e. , - .. .. .
. :*f. a . . . . . . .

. +:
::3. ..c.. s . s w,...f. ; ,

- - .

. .. ..
.

. .. s . . . . . . , -.- - . .' . e -

r . .;; . .
-

.

. . ../
, .

Portable gamma radiation detector (e.g., micro R meter) 9 $25.00/. -
-

's - per week for one week = $25.00. -
. . .

. ,

. .
-

,., ,. . .a .t -
. . . . .. :

. ..

'* '~ Portable alpha radiation detector (e.g., PAC -4G) 9 $25.00 'per week'~;.5t!. .; -

..
'

.a . .. .;, .,,.-;;.g ,;;;s/3. ,--*-. t. -
, , . h,. ** . .

. . . 2'.* i. . . ,.m e . ,* . .. fo.,r,,o.n.e week, .... .= $. 25.00 ;":;p. ;- u n '.'...
, ,,

4.e. ~. c u. . ... . . . . . - . .. ;, ,x. c.- % ,
- '

t =p . ' .. , ., 'p ,, ., . . . . m q . , , :j . .** . .4 . --,A . - u r. ,,; . .- 3 . . + c -..,'.g- .. ,-.
:

- .n- ..,....,r.g,--..
- .. m. . : . n. . '.

.s
.

., ,

p. . p~y. . . ;#*Fh.e.. . . . . ;r ,,s. r y. .: .g.. . , . . . .
..

.
d,

- '"*

.1 .d..
h; .* - * t.

- *;;#,Q .,
.!. ,, . . .,: . i..p' ;.,~ ,.**; y~. m * *.y. a . -13,. . ..,;;,... . . aa. ;.~ ? 6 -... e_

.w- .-
* -.s , .

.
s .~*; . - - s .s . e.< s ui

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

..
. a. .

_ . ,
- . w,. > . . . . . . - ,

.. .. .. -. ..

C.as f. low proportional .det.ector and sc. ler (for , ou.nting alpha and~1GsO.,.4
' . ' . . .. .

:
-

a c.-.

..
. . . . . . . .5. ... :.:,- . . ._ ...

-

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

beta swipe, samples) 9 $35.00 per week for one week $35.00 .- ; ., . . .. :j..'- '

. - . - .
- .- n ;., . v.

-
. ...a..-

<- -
-

-

. ... . .. . . .. 3>-. . ,

'- # - Low-volume air sampler S $35.00 per week for one week'- $35.,00 '..;.,[ ,
;

. . .
- - . , , , , - . . - -. .

,

.' . ;. .,

*

IDTAL: $770.00 - -

.

.

.

5. RadWaste Transport and Disposal Fees - The costs of transport and I
.

disposal fees, as estimated below, for only the disposal of the thermal' . ..
. . . .

' column tank, graphite liner, and stainless steel spacers will be "the'; |,
- -

. u .

-
.

-

. - ....
direct responsibility of Cal-Poly. - ;

.

1,. ;;.,q. .-,. .
1 ~. _;-.

,

- (
.

- Disposal Fee 0 $18.92 per cu. ft. for 25 cu. ft. = $473.00
'

. . - . .a
/ ;

O
'

..

Truck transport from San Luis ' bispo, Ci to Jtichland Disposal Site, '. [ j -
'

-

-
- WA = $300.00

'
' ''

" . ' 2 7. ':
-

~ - .
- - ,

TOTAL: $773.00 ~ - m.m.,.
- - ~ ~ - -.

- w-

. .'..h. :c :. .
^

:

t

. . . .

. . , Up.t***p
.,.

. .

*
.. .6 S'.

| 6. Total Estimated Cost .
- ..e. - ~ ~

. . ..
,

., m.,. ,

-;u.i ug ;il,- - . - - ., f...

93., _- .e . -
.

. . . .e
-

- -

.

. .. . . >. :. - . . .w:. w .:.t : ::.
-: :<.,.+,-~

. . .
- -- . .;; L

- .-
= * '' - ~. - - ,; w ,..... ,.,. . . , ;; - .y . . .,. ,,; = , _, , a ,;g p,.,, g,* > s

-
. . . .v

Actual costs to be reimbursable to AWC,,Inc. will be'le;ss than M .p d,~*;. s
.,

-
-

. ,
e3

.

' ' _ . ,. . . . . -.$11,770.00
.

-'

'i
- . ..

,.. .
,

- Actual costs for transport and disposal of radioactive was'te (to be
paid directly by Cal-Poly) will be about $773.00 .

*

.
.

- "IDTAL ESTIMATED COSTS $12,543.00-

.

8

.

.
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| RELEASE ,OF REACTOR LABORA'IDRY FOR " UNRESTRICTED USE" ;7-,,

. .. ...'.-'t . . ~-
. ' .'.

*

.

. . . .
.

~
.

..
. .

. . . . ..
. ... .

.
W, _ _ ^~

.Inthe' event' additional'HealthPhysics,.serviceswillberequired.byD,,)41.
'

.
.

s. c. ~ . . . , , . - 2 ~ .. c . .- . . . . -.. . . . . ,

; / c , "# $ - . . Cal-Poly in order- to complete tipe' necessa radiological.-surv'eya .of' t'lii%nn,
-

f... . Reactor La. w .y'.in order (tg ob.. tai "the NRC's'appr.
-

'

-;;; .. .:: :n :. ;g.a,.m; s..r.. ..m. 3 .: ;g . . . . .,:. . . . . - r, e.n.-
.retory~ -

.
..s.. ~- m . b. ,.y. . W M+2 i

.

oval for the*- %-.,

.- a... . . . .r . ...? .
, \c. .

. s , .,p . .a I_ . . . . ,

"unrestr4cted use" of' thi ar.e' . aft'er' the ' reactor vessel has ben disposed' '.# N~f '
.

*

a
.t ..v,;--

.; .....--t.- ;,. ..y . . . ...

! of, AWC, Ind. will be pleased .th provide' the personriel 'or' equipment'at the r. s
.

- .
.

. .. .>.
- m.3 ... . .. .

' '

rates as quoted above.. Such arrangements for, additional services may'be - . . ,

. ; .' .L . - -

.

. made at any time and at the convenience of Call-Poly. -
. ,.

> - - -- *<y.

- * .y,/-., . i
,

. , ..

< .. . ,
. ._ ,

.-

AWC, INC. QUALIFICATIONS
~. . . . . .'

s
_ ' . ' '. .

-
. .- .

'

AWC, Inc. has extensive experience in the planning, management, and ,
..

_ .. ,
,

execution of projects comparable' to the work effort required by Cala-Poly - .
. . ,

-

San Luis Obispo for the removal and disposal of the AGN-201 re,searclit . . _ , . .

AWC, Inc'. is a core organization of technical experts' with. e.s/., . ....$ ''

reactor.; ,

7- c. . :-... :: -
_

practical experience in the health physics, in'dustri~l hygiene, and safety- -

*

a

professions. AWC, Inc. has provided professional consulting services to
~ -

..

numerous Federal, State, and industrial organizations in the ' areas of: .-
,

- - decontamination'and decommissioning'; sealed radioactive source disposal; and .

.- . . . .

the handling, pack. aging and disposing of both low-level and high-level ] ('
'-

_ . .,

p radioactive wastes. AWC, Inc. has recently completed decontamination and ?,~-
>- .

..

. decommissioning. projects in full compliance with requirements of both the . . . , . .W; ' . U.S. c ._ Nuclear Regulatory Commission (NRC) and the State of ,Californiai .
,.

'.
.

. .- .. - . .
. ,. . . .

"M. ,-

j. ' -

. . t. ...:
. ,

. . . . . ..

.: .: . . . -- - .:. m - . . . . -
,.

a~ . .
-

. .z.. .; ^ ,
=f y; :y:, ; -; ~..

c. ..
p - ' . . .- 2.. - n. ;. ~ ~ - - ~ . .~4,

.

-
. -.

,,AWC, Inc. ha,s,a,p_ oven reco,d for providing safe, and co'st effective' . . '.J e rj .- r r

I: programs for.the handling, packaging, transport, and' disposal of a variety-
'

.

i.

1. of radioactive waste materials including: the low power research reactor at .
.

!.
'

the University [of Iowa in Ames, sealed sources, high-radiation calibration
'

i sources, contaminated equipment, large volumes of contaminatied soils; all:

, . ranging from low-level Type A Quantities to Large Quantities of radioactive
(

materials. As a firm Company policy.. AWC, Inc. guarantees compliance with

s
-

*
.

0

9

>
^

>

a~ ~~~ -~
. . - ~ . _ . . -_ _ *- . . - - . . . ..
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'

7 all State and Federal radiation protection regulations, and compliance h ' ;-

I ;

all U.S. Department of Transportation (Dpt) regulations regarding the ' . ..
' '

,
. ,

1
.

packaging and transportation of radio' active materials. ,
* :.

.

, . ' . -
.

. ... .

L - * . . . <.
-

. > . . . . .:..
. . . , . . , , a -

. ;. ~: . ~.= , ; ::a x ..;r y ., , . .. . g ~., . . . .- , . ... . .. -

| W i i..? ~ M aisi. M...,_,. #.. 5 G W M... ,. E . W.~. q K [ $.,..,.+nd.e.r.,t,he ,f.o.l.l.o. v..4.
,-

wi
. ..

.,.x.q,.: ~.-
. .

. .. . . . . . . . .

$.h,ng l.i..cen. se.s.a.nd., '.a..u.. _AWC, . I. n,c. 'c.. :.,an _acc.omp.li. sh..t. h.e.. p_rog.e..t. u
.,. ,. .

"fr.~. .....r J.. w+<.m. . .
2

p ... - . . . .. . . . ... . . .

%. T...g g.
. ,. _ .. w.f.y:..res:.@A._. :g[g.i. . .. . .. .

.

. ' ,
. .- . .

....a
g.3 g g,.,- g ..,.;;.; .,.p .. g,..,_ , .
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.. .

Washington, Generator #NVR 99-001-6271, User Permit #350 which permits .,

'

AWC, Inc. to dispose of radioactive sources and waste materials at the
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1 ATTACHMENT 3-
. , .

:

* ,

1

cal.lFORNI A l'Ol3 TlicilNIC 4T.\ i'l:. I 'NI\'liR81TY
8\N t.1't8 OI:HIV.s \l.II VRN I \ o ; n r. .

1614 6.N o Olli p. j ,,

4 4ssf6 54.,0 %p w% % a e-Wmp gpg..r .g . q m
,

.

.

AWC Nuclear Services, Inc. April 17, 1984
4335 W. Tropicana
Las Vegas, Nevada 89103

Gentlemen:

The following information is directed to your attention regarding your pro-
posal of February'10, 1984, for the packaging and disposal of AGN-201 research
reactor and your letter of February 13, 1984.

Enclosed please find St:ndard Agreement number 156 for the disposal of con-
taninated waste ' components of the AGN-201 research reactor.

.

| Please sign the original and all copies of the agreement. Return the copies
to this office and retain the original for your files.4

Prior to scheduling the work, please contact Thomas Scholl, Cal Poly State
University, Radiation Safety Officer at (805) 546-2281 to detemine starting
date and details of the disposal.

Should you have any further questions, please contact me at (805) 546-2231.

Sincerely,

, - IM ,I '

Randall Stoskopf
> Purchasing Supervisor
.

.

lill: ( \111 s 'RN! \ ~ 1 \ t I i ''.I' t.N -l I i i s 'ssiits -

,

,

L
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' STANDARD AGREEMENT- %E%W ETe"ThPARTMENT COPYO sms aoancy
' ". f o' ,, ",. 7 "'" O o=*r. on aan. sea.

O cournou ma
THIS AGREEMENT, made and entered into this 12th day of Aoril 19 M . O
in the State of Califorpia, by and between State of California. through its duly elected or appointed. O

Oqualified and acting AFFIRMATIVE ACTION El1PLOYER
The California State University "v = "vm.E o o r.cEn Acr>~ .o. vArt A=~c'

nirectne nf Rutinott Affa i re Calif. Polytechnic State Univ.. San Luis Obisoa SA #156
hereafter called the state. and

_8FC NUCLEAR SERVICES. INC. ~

hereaf ter talled the Contractor.

WITNESSETH: That the Contractor for and in consideration of the covenants. conditions agreements, and stipulations of the State
hereinafter expressed, does hereby agree to furnish to the State services and matenals, as follows:
(Set forth service to he rendered by Contractor. amount to be paud Contractor. ttme for performance or completson and attack plans and spenfscatwns. if anyy

Contractor agrees to dispose of contaiminated waste components of the AGN-201
research reactor located in the Mechanical Engineering Lab (Building #40) on
the campus of California Polytechnic State University, San Luis Obispo.

Components to be packaged, removed and disposed of shall consist of the graphite
liner, thennal column tank and the stainless steel spacers (leaving the
containment vessel) as referenced in Exhibit "A", attached.

Work shall be completed within one (1) week and shall be coordinated with
Thomas Schell, California Polytechnic Radiation Safety Officer and Robert
Adamson, Mechanical Engineering Department.

Total amount payable on this agreement shall not exceed $12,543.00.

Fair Employment Practices Addendum is made a part of this agreement by attachment.

The prosisions on the reserse side hereof constitute a part of this agreement.
IN WITNESS WHEREOF, this agreement has been executed by the parties hereto, upon the date first above written.

STATE OF CAUFORNIA CONTRACTOR

The California State University co~r Acro .~ mA A - -- - --a.E~cv

Calif. Polytechnic State Univ., San Luis Obispa ""~"*"''''*'AWC NUCLEAR SERVICES, INC.
C7 I?.UrMORIZED S80NArVRe BY tAurHoRGED Se4NArume

,

> >t

mtB James R. Landreth mtB

i Director of Business Affairs
ADORESS

4335 H. Tropicana, Las Vegas, Nevada 89103, co~r uto o~ _ Er. E Ac .E A ~. ~A-G o co~r Acroa

|

Department o/ GeneralServices
$12.543.00 Disonto enntaiminated m tto General

Use On4 VaE~Cu=.Eato AtAacE ,oerionA6 use

$ puhl i t- Rafatv/D_ Rrun FT"6M51Y P a damenn
AOJ. INCHEASsNG ENCUMSH ANc5 frEM

* # - CSBAWrWa STArUrt FISGAb VEAR

$ Agin_nn1_nn1 m lon1_n4
AOJ OECREAS.*G ENcumenANCE oSJECr or EXPENOtrVRE #CoOE ANO rITLE1

S Public Safetv/1-11630-4500
~

' * * ' " * " " ' " * *
I hereby cerrafy upon me navn penonal anouledge that hudgeted funds are

|
avadahle for the peruntand purpune of ahe expendsture stated alune

sionArunt on AccoV= rima oes can oArtj

| >
l herrhy certefy that allcondstsone for esempteon'Et forth in State %sreEur Manual Section 1209 have

" ~ ' ~ ' ~ ~

twen comphed uneh and thu donsment se esempt from retseen hw the Drpartment of Finance.
., r8sionArunt on one.cEn s.aa.no on etwAte on twE Aatucy . ,g,

k ,

!

-_
- - . _ .- &
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,

* sesee.- u riyof Californie (I celwornie =6, 't.m essor- s w.c

J
i 44 e m o r a n d u m
:

l' b : J.R. Landreth . pas. , February 24, 1984'

'

!'# Director of Business Affairs .
.

.

I ] File No.,
,

;y-
; ; .

c pi , T. Schell-
.

.F
!%ib. -

.

R.C. Brug r'*9,

T #@| Director of. Pub 1KSa'fety

d'@ii DISPOSAL OF REMAINING RADI0 ACTIVE PIECES OF THE AGN-201 REACTOR LOCATED IN THE
T
U -

;.f W MECHANICAL ENGINEERING DEPARTMENT
:i D. s., >

6, ;. J i
4

i $M.1' Attached is a memo from Thomas Schell, Radiation Safety Officer, as well as a|f
%dpmposal from A.W.C. Incorporated,- Nuclear Services for the removal, packaging

4 MM and disposal of- the AGN-201 research reactor. As you know, phase one of the

${ ! ' " been completed.-f pmject included the removal'of the fuel and shipping for disposal which has
?,,

/p .

.\ .-.s'

M hQ p,i,' bin reviewing the proposal, please note the cost for. total disposal is -$45,908.
O V E This cost, as stated by T. Schell, is prohibitive in view of the budget situa-
.Jq f W tion. I agree that the option to dispose of the graphite . liner, the thermal

'kg;?
% column tank and the stainless steel spacers (leaving the containment vessel)-

.

gg is more realistic (cost, $12,543).
. e' -

I : @43 Future work could be done on the containment vessel, if it is found to be
absent of radiation. Perhaps it could be cut up as scrap.'' '

+

Jyh
'

I believe that it would be in the best interest of the University to utilizen
je :a professional vendor such as A.W.C. Incorporated for the project. All pro- .

89 ' ject members are trained, the most sopWticated equipment is available, and .

L ,@? &$/they take full responsibility for the removal, packaging, shipping and disposal.f
-

'

1 g;y'> . - Please let me know your feelings on this matter.. It is important that prompt
.|qf. D ; action be taken to remove the reactor and its contents from the University. .

gQ T. Schell is available to answer any quest' ions about the proposal or the
.

L

;.. ? technique itself. If the decision is to contract for the project, I would
; 5- recomend that Tom coordinate the program from the University's standpoint.
L
L RC8.:da-

-Attachments- ,

.

8

a 6

_ _ _ _ . . . , , , . . . . , __ ._ _ _. _. _ . _ . _ . _ _ . . . . _ . . . _ . _ _ _ . . _ , , _ _ . _ - . _ . _ _ . . _ _ _ _ _ _ _ _ _ _ _ _ _ _ , . _ . , _ . _ . _ _ . _ . _ __
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W ' ( Ca M arnia u ; m y . y . % ,._,- -

, _

son w.oWape, cons ne.essor .
., ,

'M o m o r a n d u m

February 20, 1984Richard Brug, Director of Public Safety Does :** 8'

.

> ;. n y.f-
-

.

, ,

%,,
,

. .

e,
copies s

.F . -

:. ; ., - :i
. . v;, p , .

j , 7. . A Ta ,; , ,

y a 5 ,. c.

*|5g l:. MFiem Ta|J Thomas Schell, Radiation Safety Officer 1

u 3.

''' Disposal of the r=a4ning radioactive pieces of the AG6-201 reactor located in
,M 97. the Mechanical Engineering Department.:p 9

[ = 'k 3After reviewing a proposal submitted by AW ince. It appears that the dispokal
f- [.?of,the entire containment vessel and related parts would be cost prohibitive.

.

;- F;t.$ However, the proposal contains an option, which would be to dispose of the

$ij fjjj;igraphite liner, the thermal column tank, and the. stainless steel spacers and
T

leaving the stainless steel contsirunent vessel. It appears that the option cost

@[ygg;suanalysisismorerealisticthanthedisposalofthe'entirecontainmentvessel..
.Fj jn

:Please find attached a copy of the. proposal submitted by AWC inc. for your
jj pyg".J review. I respectfully request aqr comments or recousnendations you may have

b'Qt j =:concerning this final phase of disposal.
i et#:

. .

! .) t Thomas A. Schell, RSO-

1'
'

,

e

I

j. ' *

I
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,g. .

i
,
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! +



, --

ORATE- TT T-'.

V[1
^~ ~

NUCLEAR SERVICES

[ 4335 W. Tropicana Telephone (702) 671-7733

F. Las Vegas, Nevada 89103 Telecopy (702) 871-1182

I

l

June 19, 1984-

.

Tom Schell
. J. m ,. 1 Radiation Safety Officer

~ ~~

Cal Poly-

San Luis Obispo, CA 93407

q Dear Tom:
, v ,i

'

We were pleased to be of service to you for the removal,
,

,; x.| packaging, and disposal of the various components of the AGN-201,
' ~

'r 4 reactor during the week of June'll to'14, 1984. , i

, .
.

- ! .

- ' JIn addition to the components as ' originally contracted for,
several items of the. core tank were' cut out and disposed of as

-radioactive waste. ' Included among'the items 'ackaged and shipped outT p.1 ,-

,|, for di,spo. sal were: J _ 1 ''
.

, .

; ; r g
, _4, - u

- 14 oi thermal column tank ' - i J
.

| poLgraphiteliner.">
,

? stainless steel spacers .4 eachl

}o0:, steel tank'for holding spacers
10i steel plate with rods for spacers -

oVbottom steel plate of core tank
Tand:about 2/3 rds of core tank cylinder -

s
'''

i -
.

The ' lead shields, water tanF . mi tank supports were thoroughly
surveyed for both fixed'and rer-J :''le contamination. ' No radiation
levels 'in excess' of backgro'W hi .'Is were seasured. No removable
contamination;in excess cy ' nd 6s-set forth the NRC's " Guidelines
for Decontamination of Fad .iM a vnd Equipment" were found (See-

Attached Swipe Surveys Rec <,rds). Tucrefore, we believe that the
|M, reactor room facility and all remaining equipment meet the
K " unrestricted use" criteria; however, as agreed, you should complete
' gg.| a more formal final radiological survey, and issue a final report for:

'' g , the NRC's review ano approval.
' y,:
's,3..

ih
u .o

,

8

- - . -. . .- - . .- .- .. . . -
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s ..

O

If we can be of further assistance to you in the areas of Health i
Physics, Industrial Hygiene, and Safety, please contact me. !

. 1

d

Sincerely

l
i

Ja.nes W. " Bill" Ayres y i,

President
t .'. AWC, Inc.:

.

I!' Enclosure: AWC Swipe Survey Records. s.

f. t

. ..

(\\,
. ~.

'2 cc: Dick ~Brug
'
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T* : J.R. Landreth oore i 25 June 1984
Director of Business- Af fairs

,
,

Fife No.:

Copies :QQ

:b F
n

j 'R.C. Brug Re b eroin

j .- it , Director of Pug c Safety

./.c subject LCAMPUS REACTOR REMOVAL PROGRAM .

'

_

1 As -you know, all[. radioactive. materials from the reactor have been removed
S " and; transported!to Washington state for disposal. The consultants 2did addi-;

f tional work 7to" remove all. radioactive materials which will save additional
work in the future. .

.. d .-
#1 have contacted Mr..TEmile Garcia of the N.R.C. and indicated thatl our' final

'

-

report willL.be completed and sent the middle of July. When he receives it,'' '

,
. he will schedule a final; inspection by his office. If the inspection proves-

, ' "d # positive,' as lifeel it will, the remaining apparatus can be scraped on campus.
I I.have received:the report from Gregg Eadie of A.W.C. Inc., the group who did
; the work. This information will be incorporated in the final report.
i. ,

i Hopefully, Tom Schell + * ' be back to complete the. report. 'I will keep you
posted on our progress. All who worked on the project did a great job.'

All safety precautions were taken. tests made, and procedures followed which,

made for a smooth removal.. .
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RECEIVED JUL 101984
INCORPORATED

'

-

NUCLEAR SERVICES
4335 W. Tropicana Telephone f /02) 871-7733
Las Vegas, Nevada 89103 Telecopy (702) 871 1182

July 6, 1984

|
|

Tom Schell,

Radiation Safety Officer
Cal Poly
San Luis Obispo, CA 93407

Dear Tom:

,

Enclosed is the " Radioactive Waste Shipment & Disposal Manifest" for
the AGN-201 reactor components which were packaged and taken to Southwest

Nuclear Co., Pleasanton, California for ultimate disposal at U.S. Ecology's
7 Richland, Washington Disposal Site.

If we can be of further service to you, please let me know.

Sincerely,
1

| f
Gregory G. Eadie

*

| cc: Dick Bru8 ,

! Enclosure: Radwaste Manifest

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

Referencing the United States Nuclear Regulatory Guide 1.86,
,

; termination of operating licenses for Nuclear Reactors, a final
i survey was performed at the reactor facility located at Cal Poly.

The survey was divided into 2 subunits.:

:
1

Number 1, Lower surfaces comprised of floor surfaces, wall
surfaces up to the height of 2 meters, any other surface easily

j accessible to the surveyor standing on the floor, and all
; associated equipment and materials located in the reactor
j facility.

!
| Number 2, Upper surfaces, ceiling surfaces and wall surfaces

more than 2 meters above the floor, all surfaces not discussed
in 1 demonstrated on the rectangular grid system diagram are

! illustrated in the walls and ceiling diagrams, attached.

The floors and lower walls were divided by a rectangular grid
i system and were physically marked off by chalk lines. The

74 blocks each measured approximately 1.5 x 1.5 meters. The i
,

j surface area within the grid system was surveyed for beta gamma L

radiation levels and direct alpha levels.
,

i
i

! i

1 , , _ . _ .,

'

.
,

1 : *.. . .

:
:.

- * * * * * . ,

i

|
''. 3q?-

i

i

I

The above picture demonstrates the procedure used for surface
surveying with the Ludlum micro-R meter. I

;

l

|
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The above picture demonstrates the grid system procedure used i

with the Eberline PRS for surface surveying.

At the start of the survey a designated floor area was surveyed I
and used to stack movable objects after they were surveyed.
Each object was surveyed with the Ludlum Model 12-S micro R
meter and the Eberline Model HP-210 G.M. pancake probe.
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4

Upon completion of a physical survey of each object a smear
survey was taken and the objects labeled for reference. Smear
surveys were taken at five locations within the 1.5 x 1.5

.I surface grid. Four smears were taken in the four quadrants
of the grid and one taken in the center of the grid square.<
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| The 3 pictures illustrate the procedure used to survey wall

surfaces up to a height of 2 meters.

The surface area was surveyed first with a Ludlum micro-R meter,
then surveyed with the Eberline PRS-1 and HP 210 G.M. probe.
5 smears were taken of the surface areas inside the grid square
and the area was marked with chalk indicating the number of |

smear samples. 1

The upper surfaces, ceiling surfaces and wall surfaces more than
2 meters above the floor were surveyed by hand held instruments i

where applicable. Those surface areas not accessible due to
various conditions were surveyed with the instruments attached

,

to an extension pole, as illustrated in the following 3 pictures. .
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The above pictures illustr ate the method used for obtaining
smear samples of hard to reach surfaces utilizing a window
washer and a Wattmane2frdiameter paper filter. '
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| The 3 pictures illustrate the remainder of the AGN-201 reactor
! after removal of the steel tank for holding spacers, steel plate
j with rods for spacers, and bottom steel plate of the core
i tank. The remaining parts of the reactor were marked off with
! chalk and each section surveyed for gross beta gamma and direct
| alpha levels. Smears were taken of the marked off sections and
I accessible openings of piping.
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The pictures illustrate piping and pipe chases surveyed.

- __ _



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

|
/

4

, Along with smear samples taken of the surface areas, water
J samples and soil samples were taken for analysis.
\
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The picture illustrates a sump located on the outside of the
Mechanical Engineering building, located at the Northwest corner i

and is in common with the inside sump illustrated by the pictures.
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both sump areas were surveyed and soil and water samples
taken for analysis. (see attached Lab report form Art Rosen,
Phd. and printouts).
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All smears were counted in a Harshaw Gas Flow proportional counter.

A gas of 10% gethane and 90% argon and windows with a thickness
of 1.28 mg/cm were utilized. 3,147 smear samples were counted.
One smear sample indicated contamination on a small 1" diameter
washer which was removed from the facility and will be disposed
of through the normal radioactive waste disposal program at
Cal Poly. All other smear samples counted showed background
or less than background. (Hex washer sample #584,.see surface
contamination monitoring records for details).

All gamma readings taken with the Ludlum micro R meter indicated
73 micro R from background readings of 9 micro R per hour.
Indicator readings shown by the Eberline Model PRS-1 and model
HP 210 CM probe in counts per minute at contact or a few milli-
meters from the surface showed no detectable activity above
background. A supportive survey was performed on the reactor
parts utilizing the Eberline model PRS-1 and a ZnS alpha
crystal model AC-3 showing no detectable activity. Soil
and water samples were analyzed by the Physics department using
a Germanium detection system showing comparable' data to normal
environmental samples. (For details consult the attached
laboratory report and printout) .

Upon evaluating the survey data it appears that there is no
residual contamination or radioactive material remaining in
the reactor facility.

* Thomas A. Schell
Radiation Safety Officer
Cal Poly State University
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H0TICE OF ABHORMAL NUCLIDE ACTIVITY _ m

p...................................
,

kb' W%
! RUN ! . D. : . . . . 85G01 LIVETIME:..... 1 0. t -

THE Th-234 PEAK AT 92.6 (kev) IS LOW, .441 +or- 32 SC1/g V ON> -

THE Pb-212 PEAK AT 238.6 (kev) IS LOW, .355 +or pct /g / dE'

THE Pb-214 PEAK AT 352 (kev) IS LOW, .282 +or . pct /g V# K
THE Ac-228 PEAK AT 911.1 (kev) IS LOW, .29 +or- pct /g / %
THE TI-200 PEAK RT 2614.5 (kev) IS LOW, .129 +or . 55 pct /g V 6
THE Cs-137 PEAK RT 661.6 (kev) IS HIGH, .242 +or .056 pct /g d
THE K-40 PEAK RT 1468.8 (kev) IS HIGH, 15.946 +or- 1.385 pCi/g )C4.

Ac-228 S.H. PEAK AT 338.401 (kev) IS DETECTED. .233 +or- .152 pCl/g
31-214 S.H. PEAK AT 609.607 (kev) IS DETECTED. .311 +or- .077 pCl/g

END

** *e ee e e e e e e e eee e e ee e.ee ee e e e e e e.....e e e e e e e e e e ee e e e ee e.......e e..e e ee e e e e.....e
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*****************************************************ee*********
Spectrum I.D. S5G01

l...__ .____________

85-01-02-11:07

S5G01 2479 ME SOIL-SUMP & PIPE CHASE

Collection Start Date. . 84-12-10-14:00 Count Start Date 84-12-14-13:02. . .

Collection Stop Date . 84-12-10-14:00.

Clock Time . 3601 s Live time . 3600 s. . . . . . . . . . . . . .

Reac t or 1 MCA Select Code 11. . . . . . . . . . . . . . . . . . . .

Library Name . GS0!L1 Sample Volume . . 604.5000 g 1f'. . . . . . . . . . . . .

Geometry code . 450M-9 Detector Humber .. . . . . . . . . . . . . . .

Operator's Initials MHM Yield . 1.0000. . . . . . . . . . . . . . . . . .

Energy (kev)= .53+ 1.000*Ch+ 0.000E+00*Cha2+ 0.000E+00eCha3 on 84-12-14-09:02
'

EFF=1/C 1.133E-02*Ena(-3.194E+00)+ 1.578E+02*En ( 9.720E-01)3 on 84-08-06-09:24a

i
'

where En= Energy in Nev.

#Peak Search Parameters
_____ -----_-___-__---

Peak Sensitivity . 3.00 Maximum Channels per Peak. 10.00. . . . . . . . . .

Peak Termination Fraction 1.010 Library Resolution . 1.50. . . . . . . . .

APPLIED PHYSICAL TECHNOLOGY, INC.-

Radionuclide Analysts Program

Initial Peak Search
___________________

Peak # Energy Address Het Error CL Channels Isotope Flag
(kev) Channel Counts Counts Counts In Peak,

1.96 s 2.33 s
e...............................................................................

/
,1 62.89 62.39 51 33 29 3 Th-234 Below CL

D (412 75.82 75.32 267 61 44 6 Pb-MRRY
~l 2 75.82 75.32 267 61 44 6 Pb-MRAY Mult.'ID

N( 3 185.77 185.33 87 37 29 5 U-235
Vd ~975- 3 185.77 185.33 87 37 29 5 Ra-226 Mult. ID

.idE) 4 238.86 238.44 349 56 33 8 Pb-212
e'5 295.04 294.64 60 27 21 4 Pb-214w

76 338.48 338.10 40 26 20 S Ac-220 Below CL
/_7 351.81 351.43 146 32 18 5 Pb-214
/8 462.71 462.38 33 21 15 5 Ac-220 Below CL

Jh- 9 510.47 S10.16 70 22 13 5 RHNIHIL
-SE-9 'S10.47 510.16 - 70 22 13 S Co-50 Mult. ID
54 9 S10.47 S10.16 70 22 13 S Ru-146 Mult. ID
>'le 583.14 582.86 84 26 16 7 T1-288
V"1 1 609.61 609.34 117 29 15 8 31-214

LL12 661.63 661.39 163 29 12 6 Cs-137
6 13 726.70 726.57 23 14 10 3 31-212 Below CL

Below CL614 797.67 797.49 25 23 45 10 -

v'15 911.33 911.20 45 19 13 4 Ac-228
vij 6 968.62 968.51 27 14 9 3 Ac-220
*f t ? 1120.62 1120.58 25 10 13 6 31-214 Below CL
w/18 1460.41 1460.52 597 49 8 8 K-40 i

'no i r"i> 19 2612.60t 2613.21 26 11 4 1 7 - _,

TI- 20F



.

As,.

o......,...,,.........e............................................................
.

NOTICE OF ABHORMAL HUCLIDE ACTIVITY QA...................................

wm h +J
RUN 1.D.:.....S4R01 LIVETIME .... 3:0:24 C M (e O

MM'

or d .734) pCi/1 Og },[THEPb-214PERKRT352.6(kev) IS LOW, -4.736
THE T1-200 PEAK RT 2614.5 (kev) IS LOW, + or-qw . :543J pC1/1.

bRh THE Cd-114 PEAK RT 558.2 (kev) IS HIGH, 4.646 +or p _ pCi/1 O Vsl
,

-

.

(Pb-212S.H.PEAKRT
~ 238.554 (kev) IS DETECTED. 0.83 +or- 4.558 pC1/1

END
;
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*****************************************************************
** California Polytechnic State University ** R adi o nnal yt i c al Facility, Physics Department *

* Radionuclide Analysis Program *'*

*****************************************************************
Spectrum !.D. S4R01
...._______________

85-01-01-15:42

S4A01 2479 NE SUMP AND PIPE CHASE

Collection Start Date. 84-12-10-14:30 Count Start Date 84-12-14-13:02.

Collection Stop Date . 84-12-10-14:30
. . .

.

Clock Time 10824 s Live time 19824 s. . . . . . . . . . . . . . . .

Reactor 1 MCA Select Code 1
. . . . . . . . . . . .

Library Hame . CSEH13 Sample Volume . 3.9000 1
. . . . . . . .

, . . . . . . . . .'

Geometry code 4 LMB-0 Detector Humber . 1

. . . . .
. . . . . . . . .

Operator's Initials . . . . . . .

AZR Yield . 1.0000. . . . . . . . . . . . . . . . . .

Energy (kev)= .53+ 1.000*Ch+ 0.000E+00*Ch^2+ 0.000E+00*Ch^3 on 84-12-14-09:02

EFF=1/C 2.493E-02*En (-3.281E+00)+ 4.444E+02*Ena< 0.683E-01)3 on 84-08-06-12:39
a

uhere En= Energy in Nev.

Peak Search Parameters
......__...________.._

Peak Sensitivity . 3.50 Naxtrum Channels per Peak. 15.00. . . . . . .
Pe ak Termination Fraction 1.010 Library Resolution . 2.00

. . .
. . . . . . . . .

-

APPLIED PHYSICAL TECHNOLOGY, !HC.
Radionuclide Analysis Program

.
*

Initial Peak Search
...................

Peak # Rnergy Address Het Error CL Channels Isotope Flag
(kev) Channel Counts Counts Counts In Peak

1.96 s 2.33
===============================================

s
.==============================

1 92.30 91.01 80 34 27 4 Th-2342 185.82 105.37 50 23 18 3 U-235
_ ~~4> 2 185.82 185.37 50 23 18 3 Ra.226 Nult. I D__3 238.55 238.13 41 23 18 4 Pb-212 Below CLd4 510.91 510.60 91 24 12 6 ANHIHIL

4 510.91 510.60 91 24 12 6 Co-58 Nult. ID4 510.91 510.60 91 24 12 6 Ru-106 Nult. ID/_5 558.65 558.37 27 14 9 5 Cd-It4
- v76 595.84 595.57 14 11 8 3 Ge-74 Below CLd 7 1084.06 1084.00 12 13 7 12 Below CL-

,) 8 1103.48 1103.43 10 8 5 4 Below CL-

\ 9 1495.25 1495.38 7 6 3 3 Below CL-

110 1801.07 1801.33 5 5 2 3 Below CL-

s/ 11 2222.05 2222.49 31 14 6 9 Deut RF
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EQUIPMENT UEED FOR RADIATION SURVEY

The Eberline mo. PRS-1 #493 and H.P. 210 probe in the straight
scaler mode with the speaker on, was used to do surface surveys.
If any increase in counts per minute were suspected while
surveying the PRS-1 was switched to the rate scale and an

9 integrated reading was obtained.

With the unit on Rate Scale and 1.74 assigned as an efficiency
factor to the integration circuit, background was read as a
mean average of 41 cpm and integration efficiencies demonstrated-
as follows:

f-230 5 24440 dpm; Reading = 4046 cpm-62 cpm = 3984 cpm
3984 cpm / 24440 dpm = 16.3% of 2w

Sr-90
#P-142 1 8600 dpm; Reading = 4670 cpm - 62 cpn = 4608 cpm

4608 cpm / 8600 dpm = 53.58% of 2r

Co-60
#P-141 R 3595 dpm; Reading = 1800 cpm-62 cpm = 1738 cpm

1738 cpm / 3595 dpm = 50.42% of 2r

With the model AC-3 alpha probe and the PRS-1 in the rate mode;
2.98 assigned to the integration circuit, the integration
efficiencies demonstrated was as f611ows:

Am-241
#P-36 x 188000 *Vmint Reading = 187583 cpm - O cpm B.G.

187583 cpm - 188000 W/ min = 99.78% of ?>

The Ludlum was standardized in a Lead Cave which has been
measured at 3.5 R/hr. This measurement was obtained by the
Physics department using T.L.D. monitoring (Bulbs). For Calibration
of the model 12S see attached Calibration records.

.
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LUDLUM MODEL 12S MICR0 R METER

1

1. GENERAL: The Ludlum Model 12S Micro R Meter utilizes an internally
mounted 1" x 1" Na(TI) scintillator which offers optimum performance
in counting low level gamma radiation. The instrument is designed
to be completely self-contained and utilizes two "D" size batteries

for power. The instrument is suitable for operation in detecting
gamma radiation from radioactive isotopes.

The instrument will respond to radiation from x-ray machines and
pulsed radiation sources, but special techniques must be used to
determine maximum time instrument reading when exposed to this type
of radiation.

This instrument is the choice for rapid surveys of very low level .

[ radiation.. It is very sensitive to gamma energy. When it is exposed
2 to low energy gamma predominantly, the reading will be high. Readings
Y can be corrected by referring to energy independent instruments

such as ion chambers.

Four range scales are provided to select the most desirable range
in the O to 3000 Micro R/llr spectrum. The meter face has one scale,
O to 3 Micro R/Hr with X1, X10, X100 and X1000 range multipliers.

The instrument is capable of using either standard carbon zine
batteries or the. nickel cadmium rechargeable batteries. However,
the Model 12S does not include circuitry for recharging batterics.
The BAT test scale"is provided to check the status of the batteries
when the range selector switch is moved f rom OFF to BAT position.

All controls, including a calibration potentiometer for each range,
are located on the front panel. The two "D" cell' batteries are
located in an isolated compartment and easily changed from the front
panel. The meter is housed in a rugged, 2-piece, aluminum bezel
with a gasket seal.

2. SPECIFICATIONS

'

LINEARITY is plus or minus 5% full scale.

'ilIGH VOLTAGE can be varied from 400 to 1500 volts DC and is elec-
tronically regulated to within ! 1%.

'
I CALIBRATION STABILITY is less than 5% variance to battery end-point.

BATTERY LIFE exceeds 100 hours when using standard flashlight "D"
cells.

AUDIO OITTPUT consists of a built-in unimorph speaker with an ON-OFF
switch provided on the f ront panel.

11-25-80 -1-
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, , LUDLUM HODEL 12S MICR0 R METER

2., continued

j COUNTING RANCES are derived from a 3-Micro R/Hr scale,with four range
multipliers of X1000, X100, X10 and X1.-

,

,

METER is a 50 micro-amp, 2 1/2 inch scale, pivot-and-jewel suspension. 3

DETECTOR consists of an RCA 6199, coupled to a 1" x 1" NaI(Tl)-
'scintillator, mounted inside the instrument housing.

FINISH ot the istrument is of drawn-and-cast aluminum fabrication
| with brown, epoxy paint and silk-screened nomenclature. -

:p
'

'

SIZE is 6.4 inches by 3.5 inches by 7.0 inches (H x W x L-exclusive
of handle).

WEIGHT is 4.5 pounds.
, .

3. DESCRIPTIOd 0F CONTROLS AND FUNCTIONS
.

Range Multiplier Selector Switch is a 6-position switch marked 0FF,
BAT, X1000, X100, X10, XI.. Turning the range selector switch
from 0FF to BAT position provides the operator a battery check
of the instrument. 'A BAT check scale on the meter provides a
visual means of checking the battery-charge status. Moving the
range selector switch to one of the range multiplier positions
(X1000, X100, X10, X1) provides the operator with an overall
range of 0 to 3000. Micro R/Hr. Multiply the scale reading by
the multipildr for' determining the actual' scale reading.

AUDIO ON-OFF Toggle Switch in the ON position operates the unimorph
speaker, located on' the lef t side of the instrument. The

| frequency of the clicks is relative to the rate of the incoming
l pulses. The higher the rate is, the higher the audio frequency.

The audio should be turned OFF when not required to reduce

; battery drain.

'

Fast-Slow Toggle Switch provides meter response. Selecting the ''F"
position of the toggle switch provides 90% of full scale meter. -

i , deflection of 3 seconds. In "S" position, 90% of full scale
meter deflection takes 11 seconds. Set on "F" for fast response*

,

and large meter deviation. "S" positi'on should be .used for slow >

response end damped meter deviation. ('

i

RES Button..when depressed, provides'a rapid means to drive the meter
to Zero.

,
,

4
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Hand Probe, Model HP-210
GENERAL DESCRIPTION

De blodel llP-210 lland Probe is a rugged, sensitive 4 tecto: for monitoring beta (#) radiation. This hand
probe offers a G-M tube with a thin mica window,a large open area protected by a sturdy wire screen which
allows useful sensitivities for # energies down to about 40 kev. De probe is also alpha sensitive. It is ideal
for contamination control when used as a personnel frisker, or to monitor tables, floors, equipment,etc.
De high density tungsten shield makes it possible to monitor for low levels of # radiation in a gamma field.
When monitoring in a low level radiation field, an optional aluminum probe housing may be used in place
of the tungsten shield for considerable weight reduction.

The Model HP-210 Hand Probe may be used on any Eberline +900 V portable instrument or laboratory
monitor. ;-

SPECIFICATIONS
~

OPERATING VOLTAGE: 900150 V.

PLATEAU LENGTH: 100 V minimum.

PLATEAU SLOPE: 0,1%/V maximum.

DEAD TIME: 50 pseconds maximum.

TEMPERATURE RANGE: -30'C to +75'C.

LIFE: Unaffected by operation.
2MICA WINDOW TIIICKNESS: 1.4 to 2.0 mg/cm .

2 2MICA WINDOW SIZE: 1-3/4 inch (4.45 cm) dia.,2.4 inch (15.5 cm ) area.

SERIES RESISTOR (in probe): 3.3 MD.

GAMMA SENSITIVID (8"Cs into window): Approximately 3600 counts per minute (cpm) per mR/h.

SillELDING RATIO (front to back "Co): Approximately 4:1. -

* BETA EFFICIENCY (1 inch dia. source):

"St "Y(E 0.54 2.2 MeV): Approximately 45%of 2r emission rate.max
"Tc (E 0.29 MeV): Approximately 30% of 2r emission rate. ~

max
84 C (E,,,0.15 MeV): Approximately 10% of 2r emission rate.

AlfilA SENSITIVTTY: 3 MeV or higher at mica window.

CONNECTOR: BNC series coaxial.

SIZE: 6 1/2 inches long x 31/2 inches wide x 3 7/8 inches high (16.5 x 8.9 x 9.8 cm).

WEIGl!T: 4 1/4 pounds (1.9 kg) with shield,1 1/2 pounds (0.7 kg) without shield.

SIIIELD: High density tungsten.

*All efficiencies with screen in place. Removal of senen will increase given efliciencies by approximatdy 40%

Model SH-4A continued on the following page.

PD. Box 2108, Santa Fe.New Mexico 87501 (505)471-3232 TWX:9104854678

September 1980

__ _.
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MODEL AC.3

'

B. SPECIFICATIONS listeau: With I inch dia. s ePu source, typically 200 V

Active Area: 9.1 inch * (59 cm') within 5 3/4 inch x
2 inch (14.6 x 5.1 cm) sampling area. Scintillator: ZnS(Ag) powder embedded in tape.

Window Thickness: 1.5 mg/cm' aluminized plastic film. Operating Voltage: Optimurn voltage depends on photo.
tube characteristics.cablelength,inputimpedance and sensi.

Efficiency: From a 1 inch dia.aource or from 59 cm of tivity of counter. Maximum voltage is +1600 V.2

a large area distributed 88'Pu source,2r geometry.
Operating Current:110 MQ dynode string yields nominal

7 window:28% minimum,31% typical. 10 pA drain at 1100 V.

8 window: 18% minimum,20% typical.
Tgm W 4*F to +140*F (.40*C to 60*C).

Sensitivity: From alarge area 88 'Pu source.
Connector:SpecialEberline waterproofconnector(CJ 1).

Mating connector is Eberline Model CP.I .
-7 window: Typically 2 x 10' cpm (counts per minute)

per pCi/cm2 (9 cpm per disintegration per minute /cm*).
Size: Approximately 111/2 inches long x 20/4 inches

8 window: Tpcally 1.3 x 10' cpm per pCi/cm (5.9 wide x 31/4 inches high (29.2 x 7 x 8.3 cm).
2

cpm per dpm/cm ).

Uniformity: No single reading from a 1 inch dia.'''Pu
source desistes more than 112% from the average reading.

2
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) ) Copy to e,

CALIEDRNIA POLYTECHNIC STATE UNIVERSITY Department b h M
Radiation Safety Committee Date Sent

Calibration of Radiation Monitoring and Survey Instruments
3

h-M h Calibrated by [ f.[[ Rev 2-84
|

4 Date

Instrument: Type / M[]WL Name / b dl(f(2,P |
.

Manufacturer /Modelno. N [M /h M24:fR4M4d? //1 |

Manu./Mfeln
i Nbn4L ( ThicknessProbe:

! Department k d [tt Ic erial no. . [PA Inv. no. 8[Nh/
Batteries required 7- D 0 db
Batteriesreplac'ed(date) 4 -R~~84 orchecked(date)

h-f hhCalibration Source Number
Source

w tope es-137 M-M;

i Activity or emission rate fpj gk , hh pg h
1 As of (date) f-/6-9p f_ f. 79

Half life,T Mg g gg3g
Timeelapsed,t(months) 4g

'

Present Activity fpg gQ g,pg3g',

Intensity or emission rate [dhg h%d,Q gg
'Calibratiot1 /

Source No. Distance Scale Scale range T4me- Reading Cal ted* Per Cent
d(cm) Range from: to: Cene4

Reading (-)
: 4

Setting $IIMQW N bI (+) or'

A60 X]600 0 3 hio :2;5' 2464 +1.f
'

200 gl600 0 3 Yts I. 0 988 +I,L<

400 Y 100 0 3 '#S 24 247 -2A
V fo00 X 100 o 3 'Yes I, I ||0; - ~

; P-% soo tio o 3 No ,3.0 %8 +.67
t 560 tio o 3 No I,I R).7 +9A

OMethod of CaNkion 1O O 3 MO 2.1 B.E-M ,0o 7 - ;*

i X | 5 oNA , ShCnddrol120d 14 kead (k& |
| (s) M A/W '

|
- ~

f

Calibration checked and verified:
!

sA / W| U *n *) DM ^ ....e e.. n ee. as n

- . . .. . . _. .. . - .
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Copy to
,

CALIFORNIA POLYTECHNIC STATE UNIVERSITY Department
,

Radiation Safety Comittee Date Sent
,

Calibration of Radiation Monitorinn and Survey Instruments

~b ~ k' CahbratedbyY h6/9 f &. Date >

Instrument: Type l Md[h
~ 'Name b /O k II[dV"' ,

Manufacturer /Modelno. IMb /M.$ ''

...g2"Probe: Manu. 1 no N Thickness

Department d ial noir / b d d .Irzn no.- M3N / -
Batteries r M M Y04,b- ' '

Batteriesrep1 aced (date). 7MMY ~ orchecked(date) . j
I~ -

'- ' J - - : I ;J.' ,. . . . . _ . . .~:|..'

'

Calibration Source'Numbeji::'.i [ N fMk. .-d.'i'' f ~I
.

Source e,

IsotopIr lijp 'i I. i-%[[y '| '[[!|,:Ji
_, !

.. ..P4

i ', .. . . . . ... ,,

Actih.ty:'orMaission2 ate [, .gghI ;: '.-| ' . : i-8 4- ,,,,

.f As $f?(dath)!.:
-

g q/g @ . ;: p. >; i. .

f 5 iif'e,ij1-- ?fhf'-2k2
- : -4 -- -- - - - - ,.,

Timt%Psed}t(mmty) yg gy " - 1y .!: -,
,

Prese W Ac't171ty jpgf .g.'

; i.
_,

Inte5sli y 'or','emiseiin frA jf[p[ hTi~ " " j".7,' ~~~[j,

Calibratior, : ,t ! r- / ,!- -
,

Source No. Distance. Scale. Scale ranae, al: Re ' Cal ted* Per Cent
j Q d(cm)li . Rang ( - from:- to ; - i,.;ji

[.N. ~
' I. -

L. -
'

Reading (-)l Settinn' (+) or-
. -

40 y tooo o 7 .

/,4 / MS~f -643 t
.

25 vino o 3 f gs3.C - 9,(4~ ' '

. -

g y g- g- , ,y - yyg7; _ ,g---

. v;jw - --g g - g g.; 3gy : gg, y y - ,...

'

| A.00 gjo O 3 . )., y -- - J G,(}- . 4gg9*.-

Y 6~06 X(e O 3 1, ) Jb, C) +6,92 _
''

! *Msthod of Calculation Background ,dd7 8'
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i BACKGROUND READINGS

Eberline Model PRS-1 #493 HP-210 Probe

Control Area 5 = 41 cpm
-Reactor Room Proper R 42 cpm=

Adjacent Lab. R 40 cpm=

Adjacent Large Eg Room X 38 cpm=

p Outside of BQidding T 39 cpm=

.Ludlum Micro-R meter S/N 16062
,

Control Area Y 9 AR/hr- =

Reactor Room Proper T 9 pR/hr=

i Adjacent Lab- T 9 AR/hr=

. _Outside of' Building- Y 8 AR/hr=

; Adjacent Large Eg. Room T 8 AR/hr=

EQUIPMENT USED FOR RADIATION SURVEY

1. Ludlum Model 12 S SN 16062 Micro-R meter

2. Eberline Model PRS-1 SN 493
. Probe #1 Model HP-210 G.M.
Probe #2 ZnS Crystal Model AC-3

,

i

!

j

.

.

99

h j4

.. - - . . - . . --. . ..
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CALIFORNIA POLYTECilNIC . STATE UNIVERSITY
Radiation Safety Committee Form 16 i

'

9/81

( SURFACE CONTAMINATION 10NITORING RECORD

W-k "O Y PAGE
DEPARINENT b REPORT DATE

i IDCATION b PDom SURVEY DATE M-9-8Y TIME M/OO*

RESP. USER R ROUTINE, $ SPECIAL,

Tess Ohct Grose k Ne E f. dpm
cpm cp cpm

uR/hr 8+Y CL cEn* / $h/ $$m /Eff_
dpm

@yngje Objects MonitoredI

/ c, ex s 9,o #m #0a %F-6 /63M M
e 2 i ' 28'6 /76 76'

3 3 % / Yo %
4/ t M / J/5 3/6

s 9/5 / 76 %s v
6 c, e 3 M / 7 5' %
9 4 B6/ % 76.

8 v s- %/76 76
9 Go 4 M / -/6 N
/0 4, 5 ?Vo/ -; -5 %( II 6 0x \ B/6/ -/5 A
11 2 g/6 /Mi( ,g.

'
'

13 3 S/6/A 76'

IV 4 % / 75 %
6 v C 5/6/ y5 %
/6 bc \ a6 / s y6

-

r7 2 95 / /5 %
iB 3 % /y -5 %
I9 a % / /6 %

1 10 su r ty/6 / g '76,

14 %o \ r1/6 / 76 75
15 1 2 g/6 /y5 7&_ ,

a.6 3 9. E / ,g g
612 U 9/6 / -/6 -

18 v' r g/6 / y6 75,
.

9 G s2 /X/ 9/
INSTRLDE US:

| 00 N S:

)
,

dpm = (cpm - Bkgepm)Ef f. M ITORED BY

.
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'19 Fik cabnek * Acp 9.0 IVin HM LW% 26%% %
M /W 76.'

i '
sc> 1 ew
si lee + 54 / p 15 M
3'2 %uk % / % Y<=>

33 i h% M / M . M
34 4 pa % / J6 %

S-6/-4 763r G, 6x s

%/-A 762t 2

3, 3 % /-A /c

( 31 % % / 4 76
634 5 % / A '

/'

,

40 ra e v e v 47 7 M dMi sf 76
/// /
// / /
/ / / /
/ / / /
/ / / /
/ // /
/ / / /
// / /
/ / / /
/ / / /.
/ / / /
/ / / /

/ / / / /..

/// /
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4/3 L.eoel (cedT 18 ''6 / Vo M '

l/d/ Flux kwsh 9 ''6 / M 76
t/C co u are. wanee 9 ~'6 / % %

*'56.W "bo/+ 3V6 / 3 1dl '
-

6'7 ' e.u e bo / + %/ -

-151 %
% Lib H- % / % %
Lf9 bojp % / }/'6 3ff
So P;x. icin+ 9 -6/ 1/6 "to

( ' vi& 5 ~'5/ 3/6 36SI i

52 wat % /M! 76
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5't ' bal+ %/ % %
ss- % \+ 5 -5/ % %
5Z bo I F- 9 '6 / L6 'f'o
52 ca aare wasker 9-6 / s/6 \ 96
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60 boI4 % / - ~6 %

M Nbl (A-) (dker M /

$1 h tA b ouvA bO\& M ' 'M %y
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j
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:
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~7I 6aH- b- nak 9/s / % F
71 Bo H M / MI M
73i rb14ts3 - IM/ M 76
74 Ma l+ (s3 M / 9/6 fA6

| 75' Ra l + (s) M / M M
-% rAo(+Cs3 #6/ % %'

97 An \+(sh S7 o / % A
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k
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%/-A %99 n
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! 10 % I' %/ % Yo
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IIO Pla91c' tocks B>~5 /% 7d6'

/// iron rects /3>-6 / M 7 15
%/% %)J'L hlark e lec. <ak &cCao, '
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'

. II V \ L96 /96 %
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,
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I22 i< oi/n (201 & % /X' %
/23 Coco:. cL%fre cdle M / % M
/'N/ - hose, M / / ~M,

'

/2f e jer 4 N c, 91 m h M/ M %
i 2 lo tr44we& Yds %/% %
|27 sorobJ sauxrs % / % %
i22 iLnau # rzwe. JM/ % A

( |29 14L.'nine. said/ 3'' % / % %
l 'n i" % / Vei YoI30 u

I3) LW shtek- %/9/6 9f
In W4 Ah, fr^on 1%/ % ~A
133 wcd Z(ao F kWs z7 O 57 % / A %

/ / / /'' '

/ / / /
/ / / /
/ / / /
/ // /
/ / / /
/ / / /.
/ / / /
/ P/ /.

/ // / /,.

/>f/ D/
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k
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SURFE NM'I' ION N

@8gy Objects Monitored uR/hr /
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A$l 9f9)VO IO" PldsWc. dt.s7c 076/ #

|yI baMeru $v6/ % ~~~15

N2. "O' HrE % / % /n
1v3 bo|+s " ) ) | IV6/ W Vo

(}W 2 D C7 R7 13 4/ % '76
/ f /\w /
// / /
// / /
/ / / /
/ / / /
/ / / /.

/ // /
/ / / /
/ / / /
// / /
/ / / /.

| / / / /
/ / / /.

'' / / / /,
/// /
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|
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Ic/P koc % X 2-6 Yo
/VP (44, k M e. M / p-s 76:

/ro Nah+ s'Je 9'6 / 9-61 To
/5/ % nq hw ch*bt M/ M -/o
/52 h 4e o4, I M/M 76
/s 3 '7_- L&'6/ P6 f 76
/5(r '3 '56/ Wt 16

( ISS Lt !)'6/ -fo \ 76
% 3 TTMl! 76

/66 boI4#3 B 15/V6 \ Yn
l 5~7 So\cleNm Cm
Ise eue. w'ks% L9-15/% 1 76

1 159 At ' fenhe. cao+ 1P 15/ A 7Ei
lCO taooc) cDbsbe) % / 76 I 76

| 16) Meru $6 / M 7T3

\ \W AL.d3% ik-6 / 9/6 96'

/ /C) f 9'oM|63 'T~abafccs can
)(o4 Sk\csws can Jk 6 / 7 -S 76
|CS de. & oks b '6/ 9 10 9 15

16L .hn\+
9'b/ p '6 fp* *

I62 eierAN c h3x lb 15/ 9/E %
! l6 F hdo A.L B15/ :: 15 76.

169 cknud' n|aAe. M/ p6 i 7Q
17 0 AL Andie. 9 o O #15 M 7'6 9 76

,

v
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' l 3 '15 /M. I -7'b.

/71 e.\ecAc;c vnckr
I M /70 VD/73 <%coenh Sbt

/ 7(/ h ot h s b l4 T ns,w t B'6 /7 15 76
175 sALknxex) l9'6 / 715 7%
/26 TA o 's B'6 / %| %

%/ /'d M''/7 7i/ W open ,

% /%' fo' ''i j7g r i,i g <<
i

'' " \ M / % %179 5//v 3/2 %/ % %'

tc '
i sto vt

| ( 18 ) 'h2 H u M / 96 9 15

/BA Oc3\t o4 hoe _ #a -t5/ 9 - 61 %
/83 T - hex % ' 2-6 M'

-

/3Y N na \0 rench #-6/ ;/6 %
/85 EruMh /$-6/ % ec5

\tG %e ners LV5/ 96 %
\D auck 9'E / 96 6 '6
WP screw dcNe.c 4 be_ LVs /9 'd 96|

lsci mea. screw adoer chT. /S-4 / '6 7c5
' ' ' L% 6 f/6 76)90 sms)/ n '-

/9/ in k mankees L6 -1B/ 9 -6 %
/?2 C P c. )c1, screw dr. ze. If-15/ '6 7th

<< l % / 9/6 76"

/93 VYpil Sdew. c)r
/94/ med. scaw dp. ome Ul Ib 6 /96 1 %

-

)97 lame / I< 8. 6 /, 15 \ %,"

l't h Licc e. 1%;l SDN %7 v) y'.V6Af 9'5 D Yo
.
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I98' i- Gkk) 1

/49 % 'M onen eut werck lf'6 /7 13 7d

1oD 9A(,-% L< enck t' b'6 / 9'6 A
20/ l /< D'15 / % 75 '

'

I h-1i / sl %i'A 0 2. 'Mr % orect. com *'

D'/i/ f'f5I Vo2 65 W - % t a l m '' n' ''
4

'< '' | Jk'6/M 7G204 %-%%>t
205 '2 o t wsmenck LH / -/ b 76
ROG /1re.edle nk nJim LW2s/ % '~45

Lo7 6en+ ouncA ' M/ % 76
('205' -9-i)e_ 'a - 6 .nct k 9'd5/ Mi pts'

B'6/79 1 A20 cf n -

21O C le- %)o %xdk N 'S/ % A
2II rounck Sk 4- kndte. 13 '6/ % 26

B'E/ % 7 25"lo '.R\2 n u

2\3 dn)\ bW L9'6 / 9'A 96.

Ri4 6th mm bhae IP 6 / -6 78,

2 i S- 41(en t&encA hex B-6 /M A
At6 3/u ht T9 '5/ 6 76

,

R\7 ole 1%d/ 2 15 Xo'

RW b'o x i c w\scce,os 9 15 /% 76
Kt9 OAw r.oce% can Lk6 / ' 45 76
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~ Lv6 / 94 96.~
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.
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'

7b 7b115 Anale Tron N '''

224 3 "ou bber sWoers M/M' 96
Gr7 wash C, !Sfi / M i 76i'

D '6 / MI I %.
,

22X nMi
%L'\ ' f4 L n na\e. 1S '6Y~A Yo
130 +1n c4 %L:ler,w aun 3 '6 /M 76

ou y y g 76R3) 7 have bnI4s
231 sn,a1( c to.mo ik'6/ M %

| ( 133 h ce & c u 7 v'o| + If>'6/ 96 9'$
234 electrf dun

' 3'6/MI 76
! 235' 3 '' n ; o e. A ' n| d n 86/>'6 i >16

2% . L2c! 6'r ni a'm o" D/6/ C3 6 9 15
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T38' oi ece. c4 alu,a.huw D 15/ S 15 %
13'l #Nnee (4Ibec4 can JA'5 / 9-6 St5
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'1 6 (/ e \ec. % t% 6/ ~S 26

| '265~ ('c '' e am'b 19 6 / A yh
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