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E. G. DelLaney, DRAP, NE-24

COMPLETION OF DECONTAMINATION OF GILMAN HALL, UNIVERSITY OF CALIFORNIA AT
BERKELEY

Attached is a copy of the final report covering the remedial actions and
associated radiological survey work on Gilman Hall. Your attention is
called to the last paragraph of the attached letter from Mr. Davis

(SAN) which states: "Completion of this work has fulfilled OR's
obligation under the Formerly Utilized Sites Remedial Action Program
(FUSRAP). No further involvement by OR/FUSRAP in this matter is
required."

E. L. Keller, Director
CE-53:EHH Technical Services Division

Attachment:
As Stated
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Kelle,
U.S. DEPARTMENT OF ENERGY

e 1. 1983 | memorandum

Szr Francisco Operations Office (ESQA)

Completion of Decontamination of Gilman Hall, University of California
at Berkeley )

"

£. L. Keller, Director, Technical Services Division, OR

Remedial actions to remove or shield all known radiocactive contamination in
Gilman Hall, located on the campus of the University of California, Berkeley,
have been completed. A copy of the final report, prepared by the University's
Oifice of Environmental Health, is attached.

The work was accomplished in accordance with the agreement between SAN, the
Lawvrence Berkeley Laboratory, and the University of California at Berkeley.
The total cost was $68K which was the amount allocated for this work by
OR/FUSRAP.

The current radiological status of the building is acceptable to both the
University and to SAN. The University and SAN agree that when and if final
decontamination of Gilman Hall is required it will be accomplished through the
normal contract close-out process.

Completion of .this work has fulfilled OR's obligation under the Formerly Utilized
Sites Remedial Action Program (FUSRAP). No further involvement by OR/FUSRAP
in this matter is required.

Environnent, Safety and
Quality Assurance Division

Attachment '
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UNTVERSITY OF CALIFORNIA, BERKELEY

EIFIT_EY » DAVIS * IRVINE *» LOS ANCELES « EIVIRSIDE * SAN DIECO * SAXNTA BAREARA * SANTA CRUZ

CrrilT CF ENVIRONMENTAL HEALTH BERLELEY, CALIFORKIA ©4720

Mzv 6, 18983

¥r. J. T. Devis

Director, Szfety &nc¢ Bezlth Division
Szn Francisco Cpereztions Office

U. &. Deperiment of Energy

1333 Broadway

Oakland, C& 94612
Dezr Mr. ﬁavis,

femecizl actions to correct contaminetion im CGilman Hall
hzve been completed. 411 the work was done accerding to our
agreements with the U. S. Departwment of Epergy. The current
stztus of the building is acceptable to the University.

Much of the contzminstion remaines irn place, although it
has been covered znd/or shielded to background levels. It is
likely that additionzl contamination exists in inaccessable
areas or other locations where the emissions are shielded by
building materizls or equipment. The Office of Environmental
Bezlth and Safety will continue to survey Gilman Bell and will
monitor whenever remodeling or renovation tazkes place.

Ve extend our appreciation to personnel from the Department
of Energy and Lavrence Berkeley Laboratory who worked with us.
£11 those invelved were extremely cooperative with the Universiry
znd diligent in bringing the project to a successful completion.

Sincerley,

Director
Fnyironmentzl Bealth & Szfery

JMG/MS:lec
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RADIOLOGICAL SURVEY AXND R=TEDIAL ACTIONS

GILMAX BALL, UKIVERSITY OF CALIFORNIA, BERKELEY

ETZPORT DISTRIRUTION

My, 7. Carroll, Attcrney, Office cf Chief Counsel
Mr. I. Rezheley, Chief, Envircommental ancé Nuclear Szfety Branch
Mr. V. Werner, nealth Pnveicist, Envirconmentzl endé Nuclezr Szfety Branch

lzwTence berkelev Branch

M-, V. D. Ezrtsough, Associzte Director, Engineering zné Technicel Services
Division
¥-. 1. Rirksey, Public Informetion Officer

T =

Tr. . E. Tnomes, Deputy for BEezlth anc Szfery, Engineering and Technicel
Services Division
Mr. J. Young, Eead, Environmentel Bezlth ané Sziety

Trniversity of Czlifornie, Berkelev

Trof. &. T. Bell, Chazirmen, Chemiczl Engineering
Hr. R. A. Colvig, Pudblic Informztion Mznager

Mr. J. M, Gates, Director, Environmental Kezlth znd Szfety

®rof. C. J. King, Dean, College of Chemistry

Mr. 7. G. Nyvcum, Assistant Vice Chancellor, Tacilities Management

Prof. R. B. Park, The Vice Chancellor

Mr. R. J. Rossi, Maneger, Mazintenznce anc Alterztions

Mr. %. S. Sznchez, Manager, Custodizl Services

Prof. C. 1. Tien, Faculty Assistant to the Vice Cnancellor

Dr. ®. W. Wellace, Chezirman, Rzdiztion Safety Committee

Dr. &. ¥. Wright, Vice Chancellor, Business and Administrative Services




RADIOLOGICAL SURVEY AND REMEDIAL ACTIORNS

GILMAN H&Yl, UNIVERSITY OF CALIFORNIA, BERKELEY

ABSTRACT

Research with rzciozctive mzterizls during World Wer II was concucted

52
s}

Gilman E21l at the University of Celiformiez at Berkeley. U. S. Department
¢f Energy and cezpus Envirconmental Kezlth and Szfery surveys of the site in
1876 zné 1981 detected low-level contamination in severel rooms and hellweys.
YFezrly 211 the contzminztion consisted of uraniuc compounds spilledé onto
floocrs zné wells. A fevw loczrions contzined higher-energy gacme emitters.
Some very low-level removezble surface contaminztion was discovered. There
wes no sprez¢ of contzrcinztion. Dose rates c¢id not exceed limits for non-
occupetionel reéistion exposure.

Remedizl actions taken from 1981 through 1983 included removel of much
contaminzted materizl, and the remzinder was shielded or sezled. There re-
Ezins no detectable raciztion levels above background and nc removable con-
tzzination. Since some raciosctive materizl) was left in place, the building
will Temsip under con:irol ané surveillance of czcpus Environmentezl Hezlth
ané Szfery. All renovation or demolition will be monitored.

It was concluded that the contaminztion posed no heelth hazaré to oc-

cupants of the building prior to or during the remedial actioms.

INTRODUCTIOR

Gilman EBall at the University of Californiz zt Berkeley was used in
support of the Manhzttazn Engineering District activities in the ezrly 1940's.
Research wes performed with small amounts of urznium which were bowmbzrded
with cyclotfon-produced neutrons to produce minute gquantities of plutonium.
Plutoniur was first isolzted and the fissionability of Uranium-233 wae first
demonstrated'by researchers here during this period. It is now known that
smzll zmounts of these elements, as well as other rzcdioisotopes, such as
137ce, were present in various laboratories throughout the building.

in 1976, some rooms in Gilman Ball were identified and surveyeé by the
Depzrtment of Energy (DOX) zs part of the FUSRAP program to evaluzte such
formerly-utilized sites. At that time, low-level a2lphaz contaminztion was
detected uncer the flooring in two locations on the third floor. Low-

level 137¢Ce contamination was detected in an unused sewer line under the




floor of the ground floor. It was decided at that time to take no iroedizte
zztion, since the levels were low and there was po renoveble contamination.
Tne campus' radicisctope licenses cover the meterizls involved, znd controls
weTe instituted so thet any renovations of the zreas which might afifect the
zzterizl would be monitored.
In June, 1981, zdcitionzl contazmination wes Ciscoverecd by EE&S in 2 rocx
R

rnect orieinally surveved by DOE. Since it wes now evident that zreas other
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emtite building.

This Tepor:i covers survevs cone by ER&S Iroz June, 1281, through azrch,
1683, Survevs include prelimimery identificeticn cf contazzinztel esreas and
follow-up inspecticns after remeciel work by Lavrence Berkeley leboratory

(LEL) and contractors.

SURVEY AND ANALYTICAL TECHENIQUIS

e -
-eETieTa

Tor:tzble survey instruments were used to concuct & rediclogiczl survey of
accessible floor, well znd work surfaces of 11 rooms in the building. The

instrument survey wae bzcked up by surface contazination smezrs.

Instrumentation

The mzin instrumentation used consisted of Ludluxm Model 2 survey meters
equipped with 1.5" dizmeter "pancake” style elpha-betz-gammz Geiger probes -
(2 mg/cm2 window thickness). Eackground on these meters averazged about .05
millirem per hour. A reading of 5x background at contact with & surface was
concidered to be positive. When contamination wes detectec, fcllow-up was
rzde with other instrumentztion. Dose rzte levels were mezsureé with 2
Victoreen Model 470 ion-chzmber survey instrument (background less than .1
millirem per hour). Alphz contamination was detected with ludluz Model 2
survey meters equipped with alpha scintillation probes. Smezrs were counted
vith a windowless gas flow Geiger planchet counter, Nuclear Chiczge Model 470

(bzckground less than 30 dpm).

: SURVEY RESULTS

Generel

Contamination was found in & total of twelve rooms throughoutr 211 flicors

of the building and in the hallways. In 21] czses, the conitaminztion was




low-level, with & dose rate of 5 milliren per hour or less &t contact.

Woen cont=n;nat1on wac at or very nezr the surface, zlpha emissions

couid be detected et levels up to 10,000 dpm. 1In every location except
two, the conteminztion exnibtiteld emissions similar to those of naturezl ura-
nivz, Two samples anezlyzed by LBL were identified zs proteble uraniurm.
Covering this type of contaminztion with 1/8" vinyl-zsbestos floer tile
recduced the dose rzte to below detection limite. In two ceses, the contami-
n was a2 higher-energy gamma emitter, possibily 137¢cs.

. - ~

Vost of the conteminztion detected wes exbedded in bare concrete floors.

s}

Scme wae found to be on peinted-over wells oT czbinet Iaces, or ecbedded im
tench tops. Contemination wzes zlso found on exterior zlcoves on the stucco

wzlls or in the tarred flooring. No contezinaztion was Getected on floors
ir rooms wnich haé tiledé floors. (Such covered contemination would typically
nct hezve been detected through the tile.)

Removable contaminatien wze found in very f{ew instances (e.g., On an ex-
terior unpsipted stucco well, in mortar between concrete floot penels, under
& removed bench). Typiczlly, the contaminztion hzd been peinted or tarred

over, or had been absorbed into the concrete over the vears. Rewmova ble con-
2

tzminztion never exceedec 500 cpm/100 cxm

Survey & - June 9, 1981

On June 8, 1981, EBA&S received & reguest to survey an area zfter removal
of =z pench. (After the 1976 DOE survey, depertmentzl znd meintenance personnel
had been requested to notify EH&S prior to any renmovation or demolition in the

building.) This room wae not on the list surveved in 1976.

Results:

Contaminztion was detected¢ on the wazll and bzre concrete floor exposed
after the bench wae removed--about 20 sguare f{eer totei. Dose Tates up to
_three millirem per hour at contact were detected. Due to 2 small flood,
the arez became wet. After drying, some removable contamination vas detected
on the floor (about 500 dpm/100 cm?). &lphe contaminztion could be detected

on the surface, 4,000 épm. See zttazched diazgram in ippendix A.
Action Teken:

1Bl personnel removed &3 much of the contezminziion 258 possible frez the

wzll znd floor. The floor zné well were rebuilt br z contrector, monitored

by Eha




fellow-up Survey:

Contzcination was completely removed fror the wzll. After the floor hzé
been excevated to about B inches, residuzl contamirnztion (about 1 millirewm/hour)
rezzined in the bottom of the hole. 4 szmple, analyzed by LBL, wvas detercined
to be meturel uvraenium. After the hole had been refilled with concrete, no

ticn levels zbove bzckground or removable contazminztion couvld be cerected.
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crvev B - July 15-16¢, 198E)

been founé ir an zrez not on the list of rooms
£

, it wezs decided te survey zll accecsible suriaces

Centzrcinztion wes detectec in severel zreas in 12 rooms, 3 hellwavs, and
& exterior zlcoves. Dose rate levels ranged vp to 5 millirem/hour &t comtact.
See zttached dizgrame it Appendix 4. Types of surfzces contazminzted included
concrete leboratory and hallwey floors, plaster wezlls, bench tops, woocden
£211s lezding to exterior alcoves, terreé eglcove floors and exterior stucco
;z2lls, _

Removable conterminstion wes initizlly Getected in only one locaticm: on
z stucco wall on an alcove outside Room 301 (200 cpm/100 cm?). A later follow-
up survey reveazled & similar level from the mortar between concrete floor
penels in Room 221. .

Direct a2lphe readinges of up to 10,000 dpc were cetected a2t the two zreas
with removzble contamination. Similar levels of zlpha contaminztion were de-
tected on the floor of Room 121, the =ill leading to the alcove off Roox 301,
2nd on the ground floor hallway.

In nearly 211 ceses, the contexinztion zppezred te be similar in nature
to thet founé in Reoom 310, exhibiting zlphz zné betz emissions. A sazple
from the exterior zlcove of Room 301 wzs eneliyzed by LBL and determined te

t

be nzturzl uranium. The dose rete dropped to undetectable levels zt 3 feet

and the contazination could be completely shielcdeé by covering it with 1/8"
vinyl asbestos tile.
Ir. 2 later survey, one zrez of contaminztion exhibited higher energy

gamms emissions, similer to those founc by DOI in the ground floor.




Action Taken:

Afreenent wiée wmede between DOE and the ceampus for decontazinzstion or
ehielding of 21l contzmination detected, including materiazl found in the 1976
DOT survey. LBL perscnnel performed the decontzminztion, ané contractors
eriormed 211 work not imvelving direct contact with contazminzted material.
fze the letter in Appencdix B. Tnis work took plece from December, 1981,

rrough February, 1983.

follov-up Surveys:

o
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srting ané efter each phese of LEL decomteminetion work, IH&S suTvevec
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“he ztezse involved. 1In some ceses, additionel fixed conteminaticn weas

covered Guring ené after cecontarmingtion. In 211 ceses, this was followed

.
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with more cdecontaminztion cor shielding until ne further radistion

evels or Temovabie contezination could be cdetecied. Al mo time wazs Temov-

[o]

ztle surface contzminztion produceé by the clezn-up work. The following gives

z summzry of these efforts:

4. Ezllwavs of ground, seconé and third floors: The contzmination was com-

pletely removed.

I. Concrete and piping in floors of RKooms 19 and 21: Some residual low-level
contacination remzined in the floor after the excesvetions went &as 5eep as
possible. Racdiztion levels &t the bottonm of the excezvations were less than
cne millirem/hour. Sﬁme contzrminated piping remzins in the floor. After
refilling with concrete, no radiation levels zbove background or removable

- contazmination could be detected.
C. W%zlle in Rooms 19 and 2): The contamination was completely removed.

D. TFioors in Rooms 22, 121, 121B, 121C, 221, 313A and 322: These areas were
covered with floering. Xo radiztion levels zbove backgrounc znc nc re-

ooveble contaminztion remzins.

E. Llzboratory bench, Room 121: The contamineted bench top has been r;moved.
Contaminztion later founé on the baseboard, drawer fronts, and doors has
been removed. No contecinztion remzins on the bench. 5Some low-level
contarpination remzins on the floor bemesth the bench. It is covered by
floor tiles or the bench itself. No detectzble rzdiarion levels zbove

bzckground or removable contamination remains.




. Wooden sills leading to exterior alcoves, Rooms 301, 307, 311 and 322:

The contamination wvezs completely removecd.

G. Door leacding to west zlcove, Rocm 301 (found to be contzminzied ip a

follow-up survey): The contaminztion was completely removed.

. Exterior aicove floors, Rooms 301, 307, 311, 319: Tar and peper hzve been
adéec to shield the contaminztion. Xo detectzble racdiaticn levels ebove
background or Temovetle contamination remzirs.

T. VWalls of west zlcove, Foom 301: Contaminetion hes been comrletely removed.

sebozard, wes:t well, Roomw 30]l; and zlso the wzll ebove (founé tc be con-

'
Ut
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minzted on & follow-up survey): Al contamination removecd.

rt
m

.. 2lcove, Roox 307: wzlls, tzble, electricel piping (found to be ceoztzzinated

on z follow-up survey): 4ll contamination was removed.

1. Closer, Koom 307: The contaninated floor was covered with tile, &nc &
follow-up survey showed raciation levels remsining vwp to 1 millire=/hour.
{(The contaminatior is & higher-energy garma ecitter such as 137¢s.) One-
inch lead‘plates were bolted down over the contarminzted zrea. NKe radiation

levels above background or removable contaminetior remzins. . e

Sumzary of follow-up survey results: There are no radiztion levels zbove

bazckground or removable contamination detectzble with the instrumentziion used.

CONCLUSION

An undetermined amount of radioactive contaminztion remains in Gilmzn Hall.
The building will remzin under control and ER&S will monitor any renovztion or
demolition work performéd there. There remains no detectable redistion levels
or removzble contamination in accessable areas.

The contamination that has remzined in the building since the early 1540's
exhibits low-level znd mostly non-penetrating racdiztion emittec frcrx urznium or
similar compounds. The few discoveries of low-level, penetrating raciztien
wvere in low-occupztion zreas. In no cese were the regulatory recizticn dose
limits for nom-occupationzl exposure exceeded. Removeble contazinztien was
detected in & few isolated areas. There was no indicztion of contamipztion
spread or of the existence of any airborne contzzinants. It is concliuvded that
there have been no deleteriouvs effects to the health of those occupying thé

building prior to or during the clean-up.




The remecdizl actions zgreed uvpon heve been performed satisfactorily without
cezusing conteminetion spresd or zmy other hezzard to the building occupants.
we wish to thank LEL Invironmentzl Bezlth znd Szfery and our cecpus' Depariment

wE

of Facilities Mznzgement for their cooperation in this project.

Michzel R. Schocnover

777/;.-/_4.4-/ P.,(a/f-/f““'-—"\.a

Bezlth Phveicist

Office of Environme
i

ntel FezlihiSaferv
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Sub=bagement

CILMAN HALL CONTAMINATION

Contacc
Dose Rate Alpha Race Removable
(milliremf/hour) (dpw) dpu/100 cmd

(no contaminaclon)

Basement (ground floor)

A, floor,
#, floor,
¢, floor,

v, [loor,
L, floor,

rm
i
T

'
i

22
22
22
21
21

', floor, hall

G, wall,
1, wall,

rm 1Y
rm 19

1, floor, wall,

J, floor,

K, floor,

Firsc Floor

floor,
floor,
, floor,

o= >

D, floor,
L, floor,
F, floor,

G, floor,
i, bench,

A-C, G-1,

g1l

rm

rw
rwm
rm

rm
rm
i

rin
rm

19

19

121
121
121
121
121
120
120
121

fluor,

n-¥, floor,

<

Al  Second Floor
M9l

B

>

¢

Gl

K-M, tluor,

rm

)

hall

X 10,000 -

rimn 21 2.

RN W RN
~
o !
[t
(=

~e
1
L}

rm 221 Loco L4 - -

22 .S ta 5,000 to 10,000 200

Comments

covaeraed
covered
coveraed

removed
removed
removed

removed

removed

frow DOE survey (1976),
parclally removed, refilled

from DOE survey (1976), parcially
removed, refilled

from DOE survey (1976), parcially
removed, rvefilled

covered
covered
covered by bench or flooring

covered
covered
covered

several spots, all covered
beueh top, doors, facing removed

covered

renovable from jolnts  between slabsg
all covered

removed '




B AR FAIET REARBSBS WANSIR S SEE ISRV S A WEY W IIT - B g

Contuce ‘
Dose Rate Alpha Rate Removable

Locat ton (milldrem/hour) (dpm) dpm/lOO.cm2 Comments
Third Flaoor

A, 911l & alcove door, rm 301 .3 2,000 - removud

B, walls, alcove, rm 301 3.5 10,000 200 removed

C, floor, ulcove, rm 301 A - - covered

D, bascboard, wall, rwm 301 .2 - -~ removed

£, #11ll co alcove, rwm 10! .2 - - removed

'y floor, cable, walls, floor covered; tuble, wulls, piping
piptag, of alcove, rm 307 .2 o .4 - - . removed :

G, sill, alcove, rwm 307 f2 - . - removed

I, floor, closec, rm 307 . - - some Ramma, covered with Yead

L, sitt, alcove, rm 31t .2 - - removad

J., floor, alcove, rm 311 .3 - -~ covered

K, floor, alcove, m 319 .2 - - covered

1., s1ll, alcove, rm 322 .2 - - removed

M, floor, alcove, rum 322 .2 - - cavered

N, floor, rm J13A ) - - covered

0, floor, hall 2 - - removed

P, floor, tm 307 - - - DOE survey (1976), no action needed
Q, floor, rm 301} - - - DOE survey (1976), no actlon needed
R, wall, floor under Survey A, wall removed, floor con-

removed bench, m 310 3.0 4,000 ‘ 500 tamlnation parcially removed, covered

cont.

ndix A,
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UNIVERSITY OF CALIFORNIA, BERKELEY
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OFFICE OF ENVIRONMENTAL HEIALTH . EERELITY, CALIFORNLA $4720
Reovezber 3, 1981

H

. Calvin D. Jacksozn, Director
vironment, Safety znd Prograum
port Division
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Deer Mr. Jackson:

that there would be
Plan of action for

(a7

iz my letter to you czted October 28, 1981 1 state
zeering of various cezpus Tepresentatives to discuss

3
the residual radiocazctivicy in Gilmen Hzll.

oot

™

The meeting took place as planneld and zgreement was reached on remedizl
ction DecesSasry to correct the problems moted ip Gilmepn Eell. 1 will pow
ropese specific steps which we feel are necessary inp each of the zreas known
c heve residuzl radiczctivity. The same nmotztions will be useé as in the
loor diagrams of the August 4, 1881 report. These dizgrams are enclosed for

o
ezse of reference.

th rt v W

Room 301
1. Remove and replace outside wzlls of west alcove (Items B 2nd C on
diagram). ’

2. Remove and replace wood sills leading to both alcoves (4 z2nd E).
3. Remove and replace baseboard or west wzll (D).

Roor 307
1. Cover floor of south a2lcove (F).
2. Remove and replace-wood sill leading to south alcove (Gy.

3. Cover floor of smzll closet berween the two zlcoves (8B).

Room 311

1. Remove and replace wood sill leading to z2lcove (1.
2. Cover fiocor of zlcove (J).

Roomw 313A b

1. Cover floor (X).

Corridor mezsr Room 3134

1. Remove spot on floor a2nd replace Iloor (0).




1. Remove and replzce wood sill (1).
2. Cover floor (M).

1. Cover floor (A-J).‘

Ce-ond floor corridor

1. TRewmove spots on floor zné replace fioor (R-X).
Roox 1213

1. Cover floor (&).
fooz 121

1. Remove znd replzce lzbd bench on morth well (Z).
2. Cover floor (B-E). °

Toom 121C
1. Cover floor (F and G).

Ezsement corridor

1. Remove spot pezr Rooz B zné replace flocr (7).
Roomw 22

1. Cover floor (&-C).

1. Remove contzmination and replace Iioor &t andé E.
2. Evaluate cross-hatched erez near merth vzll (137Cs) zpné decice
wvhether to temove or shield.

1. Remove spots on north and west wzll znd replace wall (G anc E).
2. Evaluszte cross-hztched zrez nezr morte zaé east wzlls (137Cs) and
decide vhether to rewove or shielc. -
The College of Chemistry has plants to convert Rooz 1P inte an oifice zrez
by the Start of the Winter Quarter which will stert ir Jazavery. Rooz 27 is zlso
wo arezs should be placed

in transitiop and would be eazsy teo werk in. These T3
at the top of the priority list for remedizl action.




We zlso feel that there should be long renge plans made for the removal
cf zpny residual radicactivity in the event of m2jer Temodeling .of apy.6f -rhe
erezs in question.

I look forwzrd to vorking with you in

Lope that steps mzy be tzken in the very ne
22 zTe concterned.

grez of muruel concern and
tur s fzr zs Rooms 19 and

Sincerely,

k \"://}-,/d’\’\ Q (—C-————"

Jose*h \i Gates
k\\———’:ptl_g -nvzron_ental Eezlith -
anc Szfery Officer



