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DECOMMISSIONING PLAN

Phase I: Dismarntiement anrd Radiclogical Assessmernt
of the UCLA Argonaut Reactor Facility

1.@ Plan Background and Management

Phase 1 of the Decommissioring Plan (DP) pertains to dismar-
tiement of the nuclear research reactor located in Boelter Hall
o the campus of the University of California at Los Arngeles
(LUCLA). The objective of Phase | i1s to define the radiclaogical
status of the faciiity oy gaining access to the i1nterior of the
ticlogical shield and assessing the distribution of neutron tn-
duced activity 1in the foundation, side walls, ano remcvable
shield blocks. The work 18 to include surveys of the fuel stor-
age oits, the floor drains. and the decontamirnatior. facilities.
The format of the Plan follows the cutline of the Standardization
and Special Projects Branch of the U. S. Nuclear Regulatcory
Commission (October 15, 1584).

The scope of dismantlement is to include removal and gispo-
sal of the reactor core-reflector, graphite thermal column,
Ehieig tank, and certair peripheral equ:pment. Phase I 13 to
cuiminate with a report giscussing final decommissioning alterna-
tives, DECON and SAFSTOR. This report 1€ to provide the basis for
seiecting the ultimate Decommissionirg Plar toc be 1mplemernted i+
Pnase II.

l.1 Summary Description

The UCLA Argornaut reactcr wac water-cocled, water-moderated,
anc graphite reflected. It was cperated from October 1262 until
it was shut down in January (%3B4. Operations were by the Nuclear
Ererov Laboratory (the NEL) withirn UCLA'< School of Engireerirng
and Auplieog Scierce. It wes cperated to provide student i1rnstruc-
tion and in support of research.

The first license pericd exterded from 1962 ta March 30,
137@. Techriical Specificatiors were then added arnd the license
was externced to March 3@, 1980. A timely application for rerewal
was filed 1n February of 1382, and the license was automatically
extended opending NRC action. Irn Jure 1984, Uriiversity informed
the NRC that University irternded to witharaw the rerewal apnlica-
tion and decommission the reactor.

The most recent licersing action (Amerdmert 14) deleted the
license to opossess Special Nuclear Material and the attendant
requirement for & Physical Security Plar. It also eliminated the
Uperator Training requirements of 1@ CFR Part 5S. A request for
related changes to the Technical Specificatiorns has peen
submitted to the Nuclear Regulatory Commissior.
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The preferreg Decommissiorang Plan (LP) 1s DECON, but SAF-
STOR is reparced as a possible a.ternative mode to be elected 1f
4 radiation survey at the close of Phase | discloses any excep-
ticmal circumstarces. The Phase I project will retair the con-
crete shield blocks to provide the prrimary barrier for SAFSTOR
until such time as that mode is rejected as a logical corntinua-
Tion.

Dismantiement 1s to include removal of non-essential exter-
nal ecuipment, unstacking removable concrete blocks, removal of
core contertis (gereralized to include the thermal columrn and
at least part of the shielc tank). backaging of radicactive mate-
rials for trarnsport, arnd disposal of those materials.

The assay ~f residual activity willi i1nclude core samplinpg of
the concrete as well as wipe tests of the fuel storage pits,
crairn lines, and cgeccrtamination facilities. The work is to be
cdore 1n sufficient detail to Characterize the decontamination
requiremeris ard the coste attendant teo final decommissioning.

The cost of completing the Phase I dismant lement ie asti-
wated to be approximately $65, 200 exclusive of i1nterral adminisz-
trative and supervisory costs,

JCLA expects that the urstacking and packaging of core
materials can be accomplished in two to four wee s unliess com-
plications arise in Characterizirg the materials as thev are
removed. The core sampling., analyses, report preparation, and
preparation of the Final necommisszonlng Plar are tc be accom-
slished i1n the subseguernt six to eight weeks.

The principal items subject to quality assurance are: rad-
1atior worker dosimetry; worker envircnmental protection: corntrol
cf air-porne radicact.ivity anc soreadable contamiviation: and com-
cliance with packaging. transport, and burial regulations.

UCLA experiernce in Majlor core mainterarce (dismantlement arnd
reconstruction) is described irn MAppendix C. That experierce
wiich included fuel handling ard core ertries withiv three weeks
after shut down, yielded expcsures of 35 to 45 man-rem. The fuel
% Jone  and the reactor has been shut deowr since Jarnuary, 1284,
“CLA coes rot expect total Exoosires to exceed 1@ man-ren.

.
fix

Facility Operating_History

“he reactor cperated at a maximum power of 1@@ Kw(thermal),
with & 24 year time-ave-age cower of apbout 2.5 kwit), The
carresponcing tine-average thermal flux near core ceriter is about
3.75 E1@ per sec per SQ cm. The reactor last cperated ir January
D 1 98‘.
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If orne knew tre concentraticr of +race elements such as
cobalt an steel and stainless sileel, eurapilum 1n graphnite and
concrete, and silver 1v. lead, it might we possible to theoret:
cally calculate the discribution of activation products i1n those
materials., However, those concentratione are unknown, and the
flux has rever been mapped throughout the core-reflector regicr.

UCLAR favors the use of a radiation survey ta define the
gecortamination requirements; 1.e. the volume of concrete to be
removec, the status of the fue! pits, the drain lines, and the
decontamination facilities.

There are no known radicactive spniils that might apgravate
the decontamination and decommissianirng, tHowever, the possibility
¢f activation by rneutrons streaming through the control blade
shrouds, the horizontal pipewavs of the primary water lines. and
Cowr  The vertical dgrain line below the reactor core center 15
recognlzed.

-
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Samples of graphite, lead, and corcrete have beern tawer from
the reactor core-reflector region. The findings of this work are
cescrided 1n Rpopendix R,

There are no kKnown gasecus radionucliges at the site except
for those which occur rmaturallv.

There arc several gallors of water in the sump arnd sone
siuvdge resulting from the wet core sampling of graghite. Eu-152
may L& present.

The oprincipal radiciscotopes in the s>li1d materials are oue
te trace elements rot nornally specified 1irn gescribirng the
composition of materials. Mrn~34, Fe- 355, Co-€@, and Zrn-65 are
espected i1n the metallic core parts. The principal products
irentified 1in the graphite are Eu-152, Eu-154, ard Co-60. The
iead 15 krown to contain Ag-128 and Ag-tie, The major radiconuc—
i.des fourt in the magretite corcrete are Eu-15&, Co-80, Eu-154,
Mr-54 anag Ce=134. The first two of these accourt for about 94%
of the rneutror 1nduced activity in the corcrete.

The irnventory of radicactive mate-ial in the facility 1is
eéstimated i1n Table P-1.

Table P-!: Radionuc)ide Inventory

Metallic Components Ci
Graohite G
Lead : Ci
Concrete C1




The quantity of metallic camponernts rnear the core center 1is
small relative to the graohite and lead. Thus, although they are
expected to be more intersely radicactive, the total invertory
May bDe no more than that i1n all of the otner materials combined.
The graphite and lead estimates are hased uporn samples taker rear
the core center, ard the same concentration in those materials
was conservatively assumed (high-side estimate) to prevail ipde~
pendently o where they were locatea 1n the reactor.

The inguced activity 1in the concrete was estimated using the
coserved 2.2 1inch atteruation lergth calculated in Apperncix B at
B.& and taker perperdicular te ari area of 24@ sg ft at a surface
concentration of 377 nano-Ci per oram. The assumed area is 2.4
Times the area of the four faces of the five-foot core-reflector
cube that are adjacent to the corcrete. The factor of 2.4 arises
from edge and correr effects which erigage a larger volume than
that which 1s projected perpindicularly to the faces of a cute.

i+4 Decommissignirg Alternative

The opurpose of the Phase I Program 1s to define the feasi-
dility, ervircormental acceptability, and cost, of DECON versus
SAFSTOR. The interest in SAFSTOR follows froam the fact that a
seven story structure rests upon the reactor room fourgatione,

and tne cecommissioning activities may have implications that go
pevond the reactor facility.

1.3 D?ngmlssl99199-9!9!511!!AQD-QDQ-B!!DQQ!!Dll!!3!!
Many divisions of UCLA may be peripherally involved in the
Gismantlement work. The principal organizational lines that will

oe directly involved are showr 1in Table P-2.

UCLAR wili provide a Mariager and a Health Physicist at the
Site wherever work is 1irn proaress.
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Table P-&: Dismantling O-ganizatior

B ——

——— e ——————

- ————— ——————— -

| Executive i

———————— - — - ..

'Administrative |

1yisg-cn$nssllgrl lylcg-cbfncgllgri
________ DIV Tl T, TV
| Deari, School ofl | Assistant |
I_Engineering__| L!;;g-cnfngtlleti
|
________ LR i, il e e D BRI
1 Director [ | Director |
i NEL i 1 OROS_##+» !
| K i
| . |
........ '-_---—-_-’ .—‘_-——-—..'.-». —— - ——
| Manager | I Radiation I
1 NEL _ i 1Safety Officer_|
|
l ............. - —————— L ——— o ————
!1_| RAssistant | | Health I
I i__Manager__| 1_Physicast(s)_ _|
|
e
l1_1 Temporary |
1___Techs !

#%% For the dismantling operations, the manager of the NEL
will take direction from the Director of the Office of
Research & Occupaticral Safety (OROS).

32&2&!5!?05;-3!&9lé!QEX-G?lQ!i;-iDQ-St!QQ!CQ!

Dismarnt lement, decontamiration, and decommissiontirg will be

governed by the applicable Federal and State regulatiors, regula-
tiry guides, and Standards. These include the following:

w
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Table P-3: Regulatiors, Guidance, and Stardards

Radiation 1@ CFR 2@ Protectiun Standards
Brotection Reg Guide 1.86& Decornn Standards

And Surveys NUREG 2@8:c Termination Survey
Warker Title 8, CAC (Cal OSHA) Worxer Health % Safety
Safety

Environ—- EPR-NEPR (4@ CFR) Environ Impact Statement
mertal NUREG @S86 = - : g
Transport 1@ CFR 71 Packaging & Transport
of 49 CFR (DOT) Packaging & Transpcrt
Radicactive

Material

Most UCLAR eumployees, including scme employees working 1in
areas adjacent to the NEL, are urnder 17 CAC and the requiremernts
of 1335-7@ (July 1984). This Plar pertains to the NEL site ana
to the federal regulations governing the packaging, transport,
and burial of radicactive materials.

1.7 Training and Qualifications

UCLA will use experienced radiation worker-technicians, and
wii. provide orientation and trairing for the UCLR facility.
This 1s to irclude a brief review of radiation properties, han-
dling of radicactive materials, personrel dose and contaminat:on
control, aoplicable permissible doses, radiation worx permits,
and an introduction to the physical structure of the UCLA Frgo-
rnaut reactor.

€.@ Occupational and Radiation Protection Programs

The Director of the Office of Research and Occupational
Safety (OROS) 1s resporsible for all matters relating to occcupa-
tional safety at UCLAR, arc he will be the Divector of the dismarn-
tlement work, The Radiation Safety Officer (R30) who heads the
campus Radiatiorn Safety Office., 1 directly resporesible to the
OROS Director. A gualified Health Physicist reporting to the
Radiation Safety Officer will be present (full-time) to assure
that appropriate cortamination corntrol procedures are used; to
moriitor all materials packaged for disposal or released for other
use: to prepare appropriate records and shippirng papers; and to

gernerally assure that ali radiation exposures are mairntained
ALARA,



R R R R RO RO RO R R R R RO RO R RN E=

€.1 PRadiation Protection Program

The radiation protection program for gismantlirng and decom
missioning will be an extension of the supervisory role which the
Radiation Safety Office rormally exercises over the use of radic-
isotopes at UCLA. The practices will conform with the procedures
specified 1n the UCLA Radiat on Protection Marual.

All workers will wear persorrel dosimeter film badges and
oocket dosimeter ionization chambers, The i1onization chambers
will be read and doses reccorded daily. All workers will be given
ore- and post- dismantlement whole body counts. Based upon pres-
ently available cata, extremity cosimeters will not be required,
but should that judgmert prove wrong such dosimeters are avail-
able.

The radiation monitoring eauwipment normally available at the

reactor site is shown in Table P-4, The Radiation Safetv Office
will provide back-up emergency i1nstrumentaticon and services 1f
recessary. The emergercy instruments will ret recessarily

duplicate any of the instruments i1dentified ir the Table.

Table P-4: Radiation Monitoring Equipment

Fortable 1 Ludlum Model 2 with shielded pancake praobe
Survey Model 44-4@ and urshielded probe 44-93
Meters 1 Ludlum Model 3 with parncake GM probe

"

Ludlum Model 14C with shielded pancake probe
Model 44-4Q

1 Ludlum Mode!l 14C with side window GM probe
1 Eperline RO-Z2 1onization chamber
1 Eberline alpha survey meter
i Teletector Model €112B, @-100@ R/hr (must be
operatec in horizontal plare)
vipe - Technical Asscciates Multiscalers with thin
Counters erd-window GM tubes
1 Nucleus Multiscaler with thin end-wirndow GM
tuoe .
Gamma ND-EE& (4Q3€ charrel) with 110 cu cm Geli crystal
Spectroscape (Princeton Gamma-Tec)
Particulate Stack Effluent Monitor, fixed filters, charged
Moriitors and counted weekly
High Volume Air Sampler
Personrnel Film Badges by Landauer
Monitors Pocket Dosimeters plus charger arnd case

6 Q- 2@ mr
3 Q- SQ2 mr
4 @-15@8@ wr
1 Hand & Foot Counter, HMF2
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c.e Indusirial Safety ana bypiene Prograw

The Office of Research and Deccupaticonal Safety (DRDS)  an
cludes specialists 1n toxic materials, electrica: safety., wmacnine
safety, arg fire praotection. The Directaor of that Uffice has
ceen a physicist arnd nuclear encineer and 1s a Certified Healtn
Fhysicist. He will direct the dismartlemert cperations.

Some operatiors will irvolve the use «of half-face dgust
resgirators. These respirators will be fitted arnd leak tested by
the Industriai Hygienist of the OROE staff. Orly NIOSH/MEHA
approved respirators will be used and alr sampling will be ogorne
to determine the extert of any alr horrne contamination.

.3 Ceoriractor fAssistance

Wy

The dismantlement wi1ll be done by temporary technicians
unger the direction of the UCLA staff. Technicians will receive
training as described 1n parvaoraph 1.7 and will be provided with
arotective garments., safety shoes, safety glasses, anc respira-
tors  as necessary. UCLA plans to use a consultant for the con-
crete core samoling.

2.4 Cost Estimate_and_Furncing

UCLR estinates the cost of dismantlement to range from
SQ.20@ to  $E5,000 deperding upwn the cost of disposing of the
graphite and lead (burial versus transfer to a licernsed
recipient},

3.2 Dismantlement Tasks and Schedules
3.1 Tasks
The major tasks of Phase [ are identified i1n Taocle P-5,

Table P-S: Task Identification
Bt 2 2 1 2 2 2 Pt L2 T F L 5 3 T4 S F o
Hlarming ard Review
Mabilication
Removal of External Eguipmernt
Disassemble feactor Core
Package Materials for Transport
Transport Materials from Gite
Rssessment of Radiclogical Status
a. Biclogical shield (concrete coring)
Ba Fuel storape oits
s laar grain lLires
d. Decortamination facilities
8 Prepare Report ard Firal Decommissicning Plan

SETY UL 2 G T
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3.& Schedule

UCLA expects that the unstacking and packaging of core
materials carn be accomplished in two to four weeks unless com-
plications arise 1in characterizing the materials as they are
removed. The core sampling, analyses, report oreparation, and
oreparation of the Final Decommissioning Plan are to be accom-
olished in the subseguent six to eight weeks,

Schedules are subject to unforeseeable delays due tc approv-
als and/or other events beyond the contrcl of UCLA.

3.3 Task_fralyses

3.3.1 Planning:

UCLR has been actively engaged in plarnning. rocurement of
special shipping containers, and of garments for workers has been
iriti1ated, and a scurce of experienced radiation  worker/techni-
cians has been i1dent.ified. The gereral unstacking procedure is
largely dictated by the gecmetry of ar Argonaut reactor, i.e. orne

must work from the top and thermal coluwrn face toward the core
center.

3.3.2 Mobilization:

R source of raciation werker technicians has been 1dent:fied
and UCLA expects to use the first three scheduled work days 1r
arientation, trairing, garment fitting, and bicassays. o
reascrable rumber of shipping contairers will be an the site. Nao
special tools or equipment will be reguired other than a heavy

duty fork truck for moving corntainers. Such fork trucks can be
rerited locally.

3.3.23 Removal of External Equipmernt :

Peripheral reactor equipment, exterral to the core and ror -
essertial to the prosecutiorn of decommissioning, 1s to be sur-
veéyed and classified as either radicactive or non-radicact ive.
Nor-radicactive material is to be rermaved from the site, Radic~
active material (1f any' is to be either decontamirated or pack-
aged and cshipped to a licersed disposal site. Nor-essential
peripheral equipment 1s listed in Table D-6&.
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Table P-&: Non-Esserntial Fquipment

1. The dump tark and interral heat exchanger.

2. Frimary water circulation system (except for primary
pump) including flow neters, control valves, and de-
mineralizer circuit components.

3. Secondary water system.

4. Rir lines and gas vent lires.

S. Shield tank water ourification system.

6. The shield tank (nor~essential, but physical removal
is 1mpractical orior to core disassembly).

Items | through 4 are located i1n the process pit. Rir and
water supply lirvres are to be removed to a convenient shut off
valve location,

2.3.4 Disassembly of the Reactor Core:

Disassembly irnvolves the urstacking of concrete blocks,
lead, ana graphite, the unbolting of flanges and control rod
mecharasms, and the cutting of tubing and piping to convernient
packaging liergths. The shield tank is tc be cut flush to the top
of the bioclogical shield, arnd the well covered with temparary
decking. This will provide more work space on the reactor iLop
anc will facilitate removal of the west lead wall which resides
in the shielic tank. The principal embeddec comporernt in the core
(other than pipiro and drain lires) is the control blade sunport
structure. It is built of five-inch, €.7 1b charrel, and it will
not  be remcved unless 1t interferes with the core sampling wark
to follow.

UCLA experierce with core disassemnly 15 described in Rpperi—
giskx L. As the circumstarnces of those disassemblies were Cuite
gifferent from the present circumstarces, the radiation exposures
of that experiernce are not applicable to the presernt conditions.

3.3.5 Package Materials for Transport:

This task 1s to proceed concurrently with core disassembly.
The materials are tc be surveyed and catagorized ir sufficient
Jeta:l to provide ¢ shipper's cescription of the materials and,
whner. applicable, to satisfy burial site reauirements. It should
be noted that large variatiorns 1n specific activity are to be
e«pected because of the spatial distribution of the reactor flux.
Where appropriate the self-shielding properties of these mate-
rials will be used to reduce the surface radiatiorn level of
pac<ages. The available information characterizing the radiciso-
tones in these materials will be found in Appendix B.

&
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Removal of metallic parts (fuel boxes, control blade systemn
compornents, piping, etc) 1s to inciude removal of the protruding
portions of embedded P1oing where such piping can be removed by
non-abrasive cutting (shearing or sawing). Taorch cutting is not
contemplated in Phase I.

3.3.6 Trarsport Materials from Site

Most, 1f not all, of the external equipment is expected to
be nrnon-radicactive. Possibly scome of the graphite from the
thermal column will alsc be ron-radicactive. Such materials will
te disposed of as rion-radicactive material.

The metallic parts are expected to be the most radicactive
and the most likely to interfere with the radiaticor  survey
éttendant to defining the radiclogical status of the facility.
These materials are to be prompt ly shipped to burial at a licen-
sed burial site.

The graphite and lead are expected to be of 1low specific
activity and some may be nor-radicactive. The cost of disposal of

those materials has oeer estimated to be about $42.5Q0 per cubic
foot (burial cost included).

3.3.7 Radiclogical Rssessmernt Survey

The Survey is to assess the radiciscotopic composition
faualitative ard quarntitative) ir the corncrete biclogical shield
and embedmernts., and tc cetermine the extent and kirnd of radic-
activity (1f any) in the drains, the fuel storage pits, and other
facilities as recessary to estimate the regulrements and cost of
decortamination arnd ultimate decommlssioning.

3. 3.8 Report:

At completicon of Task 7, a report is 4o be prepared descrio-
ing the cost of decontamination and decommissioning the reactor.
The report is to describe specific decontamination requiremernte
inCiuding tne extent (area, valume, arnd type) of material to be
remcoved. The report 15 to consider hoth DECON and SAFSTOR mode-

in the context of satisfying the regulatory reguirements of those
alterrnatives.

The report is to be used by UCLA to provide the basis for
selecting the mode of decommissioning, arnd for soliciting bids
for the DECON mode of decommissioning.

i1
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The report 18 to 1nclude an estimate of the cost of com-
cletion of DECON and imolementaticon of SAFSTOR. Cost 1is to
incliuce removal, trarsport, and burial of radicactive material.
and cost of the termination survey. The estimated cost of SAF-
STOR 1s to be based uporn the assumotion of current regulations
anc dollars; and 1s to include initial cost, arnual caost., and
termination cost.

<. 4 BSafe Storage

A orolorgec perica of safe storage would be invoked only
inder exceptional circumstances. The provisions here pertain to
either: (1) an interim SAFSTOR period to adiust to new and unex-
pected findings: or (2) a long term SAFSTOR if the DECON continu-
ation would imply structural damage to the building or unacceot-
able enviraormental effects.

4.9 Safeguards and Physical Security

There 1is no fuel on the site anc there are roc 10 CFR 73
Safeguards or Physical Securityv reauirements. Normal 1rncdustrial
security measures will be retaired. The physical security system
may De used 1rn connection with the SAFSTOR mode if that becomes
recessary.

S5.@ Raijiclogical Recident Analyses

Witk no fuel on the site, there 1s no sipgrnificant potertial
for raciological accidents that might affect the public. The
patential for worker over-exposzures is always 1mplicitly present
when nandling radicactive materials, but this is a matter teo e
menaged by a combinat.con of worker training and radiation pro-
tection practices. See secticns 1.7 ard &.1.

6.@ Radioactive Materials and Waste Management

There are no gaseous radicisotopes presernt other tham those
which accur naturally, A small amount of liquid waste (water)
will be npenerated in corcrete cuoring and tool decontaminatior.
The vast bulk of radicactive material will be the solid compo-
nerts removed from the core. Those materials will be packaged

and removed from the site in accordarnce with all applicable regu-
lations.

€.1 FEuyel Disposal

Not apolicable, there 1s no fuel on the site.



£.& Radigactive Waste Processing

et k.

wet core sampling will gererate scowme contamirated waste

: water. If cross-contaminatiorn problems are not prohibitive, the
’ volume of such water may be reduced by using a settling system to
recover recycle water. Residual sludge will be solidified ard

treated as solid waste.

| Past UCLA experierce indicates that water for tool decontam-
ination 1s used in qQuite small amounts, and the waste water 1is
gererally within the limits of 1@ CFR 2Q for discharge ta the
sarnitary sewer. Wher cutside those limits, a modest dilution
will suffice to bring the water within prescribed limits,

The sclid waste consists of three distinct types cf mate-
r1al: metallic components (aluminum, magrnesium, cadmium, struc-
tural steel. and stairless steel): graphite; and lead. Esti-

mates of the volumes arnd masses of these materials are summarised
in Table P-7,

Table P-7: Estimated Radicactive waste

Cu F¢t Lbs
=== ===

Metallic Comuonernts o6, S 1325
Graphite (reflectaor) ice 12, Q@@
Graphite (thermal column) 8¢ 8,60Q
Lead bricks a2C. 4 15, 300
Lead sheet 16.7 11,8602
Lead shot - i.31@
=== sS====E=
TOTAL 274 €1, 600

The total volume of radicactive material 1s rnot well kriown.
Irv Table P-7 1t i1s assumed that the metallic comporents consist
of  the known core parts (78@ l1bs) ard 545 lbs represertirng orie-
! fourth of the shield tank mass. For the metallic parts, the
valume 1s based upar an assumed packaging dernsity of about S@ lbs
ger cu ft, The graphite and lead masses are based uporn valume
estimates cornverted to mass using 1ntrinsic (maximum) dersities,

The following ecuipment is Consigerec to be esserntial:
Table P-8: Essential Equipment

1. Sump pump

€. Holding tarks

3. Decorntamination facilities

4. Praimary pump

S. Ten ton bridue crane

€. Ladders, stairways, walkways, platforms
7. Vertilation systew




items 1 through 4 are potentially useful to the managenent
of liguids generated 1n the Phase | work and are tc be retained
for similar service ir the Phase II program. The remalining i1tems
are reparded as assets tc decommissioning and to the subseguent
use of the building.

7.2 Technical and Envirormental Specifications

The total volume of radicactive material estimated :n Table
P-7 1s less than 20% of the radicactive material annualiy gerer-
ated Dby UCLR and 1s well within UCLA's capacity to marage. The
Techriical Specifications: the project arganizations adherence to
the applicable federal and state regulations governing worker
exposure, packing, transport, and burial of radicactive mater-
1ais; alill contribute to assurance that dismantlement can be
accomplished without significant impact upon the health and safe-
ty of the public.

8.2 Proposed Termination Radiation Survey Plan

This 18 not a final Decommissic.ivig Plan and a Termination |

Radiatiorn Survey will not be undertaken.

END
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APPENDIX A

LICENSE AND TECHNICAL SPECIFICATIONS

(Amenament Reguests)

for

: Docket S@-14¢&
License R-71

A reguest for License Amendment 14 was submitted to the
NAC by letter of Wegst (UCLA) to Dentor dated August 30,
1385. A request for corresponding changes to the Tech-
nical Specifications was submitted by letter of Wegst to
! Dernton dated September 25, 138S.

|

I

Those submittals are hereby ircorporated irn this Plan by
reference and are rot reproduced hereir.
N

October 28, 198%

School of Engineering and Applied Scierce
Univereity of California, Los Angeles




e

APPENDIX E: PRELIMINARY RADIATION SURVEY

B.1 ACTIVATION PRODUCTS IN GRAPHITE AND LEAD

Samples of praphite and lead from the reactor core have heer
examined with a JeLi1 detector and multicharnrel arnalyzer to
determine specific activities and radicisotopic composition.

Graphite stringers taken from the central regiorn of the
reactor core in March of 1385 exhibited surface radiation levels
from 2@ to 5@ mr/hr rear the center of those vertical four-foot
stringers. At a perpendiculaer distance of core foot from the
center of the strirgers, the level fell to S to 8 mr/hr. Samples
of pgraphite taken from locaticons within the central region near
core md-height were found to contain 13.6 year Eu-152 as the
arincipal radicisotope. Observed specific activities ranged from
2.3 to .45 micro-Ci per gram (3-20-8%5). Eu-154 ano Co-€60 were
alsc observed., each at a specific activity about ore order of
magnitude less than that of the Eu-152.

The lead above the reactar core consists of two layers of
lead bricks, each layer i1s two inches thick. Samples from the
upper layer at a corner of the reactor were measurably radio-
active (2.5 mr/hr on the surface), and silver-11@ was identified

at a concentration of about 24@ pico-Ci per gram., Bricks taken
from the lower course in the vicinity of the fuel boxes were
aoppreciably more radicactive (S mr/hr on the surface). The

principal 1sctopes are silver-108 (127 yr) and silver-110 (252
day). The results for six samples, three from each of two
oricks, are shown in table B-1.

Table E~1: Activities irn Lead (5-13-8%)

Sample An-128 Aop-11@
==s==== -5 -3 3 T=E===T2
1-1 11.3 gms 1i@ 2519
i-& 30.3 gms 186 3410
1-3 17.4 gms iS58 2100

Average 164 3100
2~1 38.Q gms 91 c 302
e~ &20.5 gws a7 2600
é-3 2.3 gms 173 IEQQ

Average 112 2E70

Activities are 17 pico-Ci1 per gram, the "averages" are
the mass-weighteo average for each brick.



B.& ACTIVATION PRODUCTS IN CONCRETE

The reactor beam port plugs are composed of corncrete cast in
aluminum sleeves. Samples taken from the scuth beam port plug
and counted on May 15, 1985, showed the following activation
products (in order of dominance):

Table B-&: ARActivation Proaucts in Concrete (S5-15-8%)

Iscotope Activitys *

32+ 3 2 ¢+ 3 £ £ 3 & & & 3 4 TSz ==

1. Eu-ise' 1306 133 52
2. Co-60, 5.3 157 4e

y

Y
3. Eu-154, 8.6 vy 19 S
4. Mr-54, 312 d 9 e
S. Cs~134, 2.1 y 9 2
za= ===
TOTAL 377 1@

#*Activities are in nanc-curies per gram. The results in
Table B-¢ pertain to a sample taken one inch from the
irterior face of the plug (four inches intoc the core
from the biclogical shield).

The total activity, as a furction of distance from the irnrer
face of the biclogical shield was found to be:

Table BF-3: GSpecific Activity, Corcrete (5-15-8%)

Distarce, 1irches Activity, n Ci/gm
E 2+t & + 5+ 2 3 3 £ 7§ T3 E2 2 2 3 2 2 t 3 2 3 1 3 2 & ¢ &4
— & 377
o 229
@ (Note 1) 03
e 126
. 36. 6
4 £
- 13 1.46 (Note 2)
19 Background
Note 1@ lero 1is taken as the irner face of the corncrete bio-

logical shield.

Note 2@ At the 13 i1nch depth, Eu-154 ard Ce-134 were rot dis-
cernible. The sum of the other isotopes idertified in
Tatle B-2 was divided by 0.93 to obtain the activation
praduct concertratiorn of 1.46& nCi/gm. In that same
sample a rumber of short-lived radium-thorium daughter
products appeared.

A least-squares best fit of arn exporential to the five
points from zerc to rirneteen inches indicates a relaxation length
(e~folding distance) of about 2.2 inches for the activation
praogucts in this concrete.



The concrete was black in color, evidently the plugs are
filled with magretite concrete. It 15 premature to assume that
the samples are represerntative of all of the concrete and higher
levels of activity may aprear due to streaming reutrons through
the control blade shrouds or along pilpeways. This question
cannot be answered without unstacking the core.

B.3 RADIATION SURVEY OF THE SOUTH BEAM PORT

A radiation survey (by Teletector) of the south beam port in
December of 1984 yielded the following readings as a function of
distance from the internal end. The "zero" distance 18 1€ inches
interior to the irner face of the biclogical shield; i.e. the 16
irch measurement 18 at the i1nner surface of the biclonical
shield.

Table B-4: Scuth Beam Port Observations

Distance, inches Radiatiorn, m rem/hy
L 3= 2 5+ £ + 1 F 8 3 F F P £ 2 £ 3 3 2 33 3 3 T T ¥ X 3 F 597
Q 3@

8 20
16 £50
z8 -

Se 5

The high readirgs correspond to locations within a few 1nches
of the steel blade drive support bearings ard structure.

B.4 RADIATION MEASUREMENT IN CORE CENTER VOID

The reactor core was uncovered to the top of the fuel boxes
irn March 1985 for a radiation survey and to collect samples,
Fifteerr vertical graphite strirngers (4 irches by 4 inches by 4
feet) were removed thereby creating a void 12 inches by 2@ inches
in horizontal cross-section and four feet deep. The radiation
field in the vo.d was observed to have a rnearly uniform value of
one rem per hour,

B.S ACTIVATION OF CORE METALLIC PARTS

Other tharn lead, alumirnum is the predominant metallic core
comporent. The fuel boxes, the shield tank, and various plumbing
ard tubing are composed of aluminum. The vertical port liners
are composed of type 6061 aluminum which according to NUREG/CR-
1756, vol &, Table E.1-1, contains @.29% zive. & swall sample of
@ vertical port lirer examined with the Geli detectcr showed bath
In-6%5 (244 day) and Co-6@ (5.27 yr) in the atomic ratio of about
213 The calculated total activity based upon the reactor
aperating history followed by 2@ months decay i1s about Six micro-
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Curies per gram. The calculated result agrees well with a meas-
ured radiation field of 1@ wmR/hr at a distarnce of three inches
from the tube center line at a location far from either end of
the tube.

The highest corncentrations of radicisotopes are expected 1irn
the structural steel and the small amourt of stainless steel 1in
the core. Calculated values for these ¢ctivities, based upon the
;patxcl-naximun. time-averaged neutron flux, are shown 1n Table

-

Table B-S: Calculated Activities i1n Steels

Structural Steel Fe-S5 1.2 mCi/gm
Stainless Steel Fe-55 Q.8 mCi1/gm
Co-60 Q.3 mCi/gm
Ni-63 Q.1 mCi/gm

The maiority of the steel parts are not in the highest flux
region of the reactor, and the indicated values are high upper-
bournd estimates.



APPENDIX C: UCLA CORE DISMANTLEMENT EXRERIENCE

The WCLA staff, aided by student volunteers, has dismantled
the core for maintenance on a number of occasions, Typically, a
three week interlude betweer shutdown and core entry was used for
plarmirg, preparation, and procurement. The peneral plarn of
entry is straightforward, the planning and preparation related to
finding volunteers, garment selection, procuremert of special
materials, review of special toocling requirements, and i1nstru-
mert checking.

During this phase, holding tank and sump waters were tested
for release to the sanitary sewer to accommodate arny rew liguid
waste that might arise. Common air conditioning filters were
fixed to the reactor room exhaust grill with duct tape.
Controlled areas were defired within the reactor room, paper was
laid, and erntry points were established.

Core entry is initiated by removing the top concrete blocks.
removing the fuel box cover plugs, and transferring the fuel to
dry storage. A third layer of top blocks, the east face blocks.
the graphite thermal column, and the lead wall are successivelv
remcved. A corncrete block (process pit cover block) 18 ther
rigged to the crane and used as an elevator to transport lead anc
graphite from the core top to the floor level. The work was done
with two peocple at the core top, two unlcaders at the floor
level, a crare operator, a "“gopher,” and a surveillant health
physicist. The gopher remained ir the clean area to fetch and
celiver materials and toocls to the controclled area boundary.

Because of exposure considerations, student help was limited
to unstacking and restacking the upper courses of lead and arapn-
ite ard to floor cperatiorns ocutside the core.

Persornrel were rotated on a three-to-four hour basis.
Typical radiatior exposures were 35 to 45 man-ren distributed
cver a twenty to thirty man work force in a period of approxima=
tely three months. Fuel hardling ard reactor reassembly were
significant contributore to the total exposure, Neithe: are
rnow reguired. All fuel has beer remcoved from the site, and the
ex-core packaging of materials for tramsport should he easier
tharn the in-core reassembly of the same comporents to deranding
tolerances.

It might be possible to .wprove upon the procedures used by
UCLA., oarticularly in mar-power utilization., Reactor dismant le-
ment rnormally commerced about three weeks after termirnatiorn of
rormal operaticns, Now, rearly two vears after the ternination of
operations, the radiatiorn exposure conditions should be much more
tenign.



