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Princeton University OFFICT OF OCCUPATIONAL HEALTH & SATITY fa//

JAMES FORRESTAL CAMPUS

FXINCITOK, REW JERSEY 08540

600-452-52094
Februzry 28, 1877

Mz, Robert E. Bzuer, Mznager
Energy Research § Development Administrerion
(nicagy Coerations 05Fice :
S800 Soutn Cass Avenus -
£rgoome, 1L OD4ZEE
E: Re-survey Program MED/ASC - Palmer Hall , -

Dear Mr. Baver:

/s indicated in Provost A. Rees' response to your letter of Februzry 2,
1877, we have been persforming z radiaticn survey oi those paTts of
Palmer Physical lLaborztory whicn were used in SwWpoTt ©I the Manhattmm
Expinesring District and Atomic Enersy Commissicn PTOjeCTs in the ezrly
1840%'s.  You wili be nzppy to lezrn that the survey has been coupletec.
It was dope wmder the direction of Mr. Tacmes J. Baver, the hiversit:
izelth Physics Officer. ‘Two copies of bir. Baver's report and sw=pording

-
p—

gppendices are enciosed for your information and vse. Tne survey con-
Smmed the presence of low level Urenitm contaminztics in several greas
of PolusT hall; the principal comtamination is confined o ops Suite of
Tooms. TIne nature and locaticn of the Urznium contzminztion is such
that no radistien hacard exisic with normal izboratery or offic: oo
pancy of the space.

w1

On_the other hand, 2 significant radiztion znd inhalzticn hezard could
arise should substantial and major renovztions of the spaces be tndsr-
teken in the future by persons imaware of the existence of the contami-
nstion. Since the building in gquestion will, 25 are most acadermic
structures, be used for many decades and more likely tham not by persaons
totally wfamiliar with radicactive materials, discussicns have been
undertaken with the appropriaste lniversity officials in order to deter-
mine tne desirability of effecting a therougn deccntaminztion of tuese
arecas. No cecision has been reacned in this matier as of this date.

1 will, of course, keep you informed of our decision and cur future
acticns,




Mr. Robert E. Baner -
Page 2 )
Feorua-v 28, 19/7

I trust thzt this report meets your needs and that it cischarges our
obligation with Tespect to the avreed-unm sunmy 1 you have any
qu2stions about the TepoTt or the findings or if you desire adiitional
information, please feel free o contact m=. I should, peInaps,.advise
You that & copy of this repdrt has been made available to the zopro-
p*':.at. New Jevs"\ state cificizls who nave *esncns:.u:.lw‘-» for radistion
safety within the State of New Jersey. I1f we can be of urthes service,
please advise.

. v . Very truly yours,
—_— e - - ——— - . - " &é/&ﬂ- g %{/{4’_’:":-—-

Jard: C. rav=t
Director

JCE Ly

cc: T. Bausr
C. Green (TRDA-Forrestal QOfSice)
A. Rees
file Physice (2-2)
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Radiztion Suxvey (Junvmyy 10-18, 1977)
J“)pmd.u.e*" =
ppendiy Ar Survey mzp N corridor Palms: Bels
Jopend’~ B: Smesr Survey results
Appensis C: Gamma Spectra results , .
App i¢ix Di Survey mep cyclotyun arez -
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ze of Survey 1/10/77-1/13/77

User J. C. Faust Phone (ANOY £32.3794
Departmen: - DUYSiCS T others Builging _ P2lmer nall Room. #
Assistant(s) Photie

Northwest wing ¢ Cyclotron Arex (ses ztiachsd maps)

laborztory and/cr Room Surveyed

Follow-up of hhnhattan Project.work Ffrom 1540's,; requesied by ERDA

Davice :
' hs Milwics . Griespuacy . Ives .
Surveyed by T. Bauer, R. dilvicz, C. Griesbach, J Time

= s - 5 Eberlipe gas proportionzl counter PAC-4G-3, P.UL 224246,
Survey Ecuizment Used

erial #1858 with besta probs AC-21B, P.U. #2424

CN

Dete ©f last Calibraztion 12733776 ] by I. Bover, J. Ives

. .Checked Our On _1/30/77-1/18/77 before each survev by _T. Bauer

Baclipround

The Energy Research &“"Develcp:::cnt Administration (ERDA) has incleded Princeton
University on & list of zbout 50 sites which are 1o be "evaluzied" znd £ossibly
surveyed by IRDA for the existence of radioactive contamination attributzble to
activities carrisd on durinz the Manhattan Project in the eazrly 1940's., On
September 28, 1876, zn imspector from LIRUA, Mr. Id Jascewsly, accomoanizg by
‘two health pivsicists upder coniract with ERDA from Argonne Neticnal Laboratory,
visited the University., The purpose of thc visit was 1o enzble ZRDA to gather
information about what kinds of activities weht on 2t Princeton guring th
forties involving nuclear operations zt 2 former Manhzitan Inginscring District
‘and Atomic Energy Commission site (MED/AEC).

Histop_'

Tne Oiffice of Occupationel llealth § Safety (OHS) provided the inspectors with
information obtained from conversations with Dr. 1. Smrth and Prof. M. Whit
(both presently at Princeton Universimy) and Dr. Id Creus: (presently with the
National Science Foundation, Fashington, DC) azbout the Menlnmttzn-related projec:t
-activities in tne Palmer Physical laboratories. Ur. Smyth cipleined that he

headed the Isotron project located in Paimer liall basement where very small

)

ce: —"-’prr‘;r-ntaj. Coordinator - Physics (Boscarino) (continuzd)
Deparwmental File pjysics (2-2)
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Tesearch quantities (gram amoum:s) of matural Uranium were vsed.
Dr. E. Creuts worked on related projects in ..n-j- cyciotron area also in Palmer
Hall basement where approximatel Ly 20-30 lbs. of normal Uraniium was used mostly
in the form of Uraiim oxids and very little as Uranium metol. Prof. Jomn
Turkevich spoke with the inspectors about Tiie activities conducted in the
Frick Chemizal Lauora_o-\' rﬂlcxd To tne Mrmhatizn Project. He reported that
't.h=re Was no work pe formed using Uranium; nprojects conducted in chemist TV
ere directed ;o»\arc consru:tzoz‘ I the diffusion barrier material and some
heavy water was used in this and o..n pTroOjeCTs,

Copies of 2 number of routine radiclogical smedr surveys periormed over the

past few vears (no: Mznhattan related) for Palmer Hzll basement areas were
provided To ERUA. QHS agreed to periorm 2 detailed direct betz probe survey
of the appropriote are2s in Palmer Hall and forward the datz =c ERDA. In
this way, the radiological status could be determined and approprizte cor-
Tective etticn, il any, taken much sooper than would ciherwise be pessible
Were we to wait for an ERRA survey. ) -

Idencification of Affected Areas

ﬁ
J
1
b

As & folles-up the Septerber 28, 1576, ERDA informetion visit to Princeton
Univers: =, 2 c:o*:ﬂlste survey was 'olanned of areas believed 1o have been used
for work with I Uranium during the Manhattan Project. The following rooms were
jdentified: -

Frick Cnemistry - No Uranium work performed

(Precbe and smear surveys were conducted on thres floors
occupied by. Physical or Nuclezr chemists where barrier
studies would have been conducted. A1l results weTe
negative.) . .

Palmer Pnysicel Lzborztory®

The Northwest Corridor '
Roops 122, 122!«, 1228, 122C, 123, 123A, 123B, 124,
1244, 124,125, 1Z3, 127, JZ? 129 l.>0 l_ﬁl 1_«,2

Cyclotron Atez : _ L

Rooms 102, 1024, 104, 105, 106
*Principal rooms underlined as identificd by Prof. H.
Smyth during a tour of the laboratories

It has been established from mumerows discussions that the work done at Princeton
was of a very basic research nature--none of whith would have been involved with
any large quantities of Uranium or the ore. The surveys were conducted solely to
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Radiation Survey Psport

dozument the current radiological status of the rooms identified, not because
of any previous concerns or positive findings. -

s
urvey Description

‘Radiation surveys wers periormed vsing an Iberline Proportional Cowumter PAC-4G-3
with 2 betz probe AC-21B. The probz survey included all arses 1isted zdbove and
T =4

2s & precauticn was extendsd to comnecting corridors and many adjoining zreas
(Appendix A). ALl general surveys of lzboratory arces included Ziood sivevs and
spot cnecits of walls, pipses, cucts, €tt., 85 appropriate. In each room idsntified
‘2bove, a smear survey was performed for removable contaminztion and coumted for .
alpha and beta aztivity (Appeadix B). 1In any area where 2 positive indication was
found by direct probe survey, a special and more extensive smear SUTVeY was per-
formed.

Distriment zndé Caliibration

All generzl survevs of floors, walls, pipes, ducts, etc., involved the uvse of an
Eberline PAC-4G-3 type instrumcent. This is 2 gas Zlow (rropane) proporticnal type
instnument vsed in the bets mode with prebe window arez of 3¢ <. Window material
is double aliminized mylar (0.85 mg/cm?). A betz platean wes T to csiermine the
operating voltags setting of 2050 V. :

" Instmment: Eberline PAC-4G-3, Property £24246
etz Probe: AC-Z1B

Calibretion Source: Eberline TC-90 scurce set (tracezble to MBS - July 1974

. - " When agreemsnt was (.3%)
“Thne calibration of this jnstrument was perfonmed Sollowing instructicns #from the
Eberline Instmsment Manuzl, Section IV, pages 13, 14, and 135, znd phone reccmmen-
daticns from Eberlire Enginecring Manager, Mr. Bill Hart. A comparison of cali-
brztion results and a TC-95 to natural Uranitm correction fuctor wee cbrainsd
from Mr. Walter Smith of Argonne National Laboratery.

8 -

- A apparent efficiency of €3 nercent was obtzined for betes emitted fvoma 2 ¢
&qn &Y oo DErCent

surfece of 1'" dizmeter TC-95 source, assuming a 25 percent backscatter. For this
TC-98 efficiency (63 percent) the Urznium satural efficiency calculated =zt Arponne
and vsed in this survey is 28 percent. The wmcertainty of ihis calibration is

S percent and is the sum of the rancom counting error zt the 9% percent confidence
level and the estimated upper limit of conceivable systemztic error in this mea-
surement. —Minimm detectable activity for an instrument backgrownd of 230 cpm is
368 dpm at 28 percent efficiency for Neturzl Uranium.

Spectrel Analysis  C T Tt A L

Wnenever positive indications were observed on Smear media, garnma spectman
a2nalyses were conducted to determine the isotopic content. The analyzer used
was a Nuclear Data model NDL30A with 2 4" x 4" Nal (T1) detector in 2 low back-
ground shield. Data is provided in Appendix € for material scraped from floor
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cracks in Rocm 122, Palmer basement. The material was obtzined by scraping
tightly bound éirt aicnp the pipe trench with & rasor edge instriment. Tiae
Specirum and cowmnting datz for the scrapings were identica® to the spectrim
and counting date for 2 20 yzar old Natural Uraniim source {properny of

J. C. Faust). Comparison of the curves cefinitely shows the meterial to be
Natural Uranium. ~ '

Survey Results - Nortisiest Corridsr Palmer Easemsnt

1. Arsz surveys yielcding positive beta contominztion Zindings

as were Joumd to have a net activity grcater than the

Tne following zre
able level of 168 dpm.

minimm deresta

2. Room 122--A survey of S0 percent of the flouvr arez of thic
Yoom located 22 positive (> 1068 drm to 62678 dcm) betz con-
taminzzion lczations. The principzl activity is concentrated
-2long 2 pipe trench, in manmade concreze expansicn joints and
concrete stress cracks. In addition to the standz=d wall/fioos
Surveys, sample zrezs were checked on overhead pipes, ducts,
and light fintures and the tumnel extensiens of tne Dipe trench;
no activity above background was locatsd. All contaminacion
Zppearec tQ be betz or low emergy X-ray, the radiation levels
beiuz reduced o bachgroumd by ~ 1200 mg/am?.

. ‘
b TNoox 120--4 single Jocatisen in 2 flcor joint showed 8000 &,
& 2

¢. In 2 sirk in Room 119, zn zrez was locatesd yielding 3000 d&rm.

2. Area surveys yielding repative betz contaminztion findings

-

The radistion survey for 2131 other zTeszs excepting thoss listed in
item 1 above included z complete scan of 2131 exposed floor cracks
including wall to floor joints, naturzl and expansion cracks and
at least 25 percent of remazining zccessibie floor area. On the
attached map, Appendix A, arezs where activity was lecs than
ainismm detectzble (< 168 dpm) are labeled as background.

Smear Survey Results - Northwest Corcidor Pzlmer Basement

In each zrez identifieg zbove, a smear survey was performed for removable contam-
ination and counted for alpha and bete activity. In Room 131, 26 dpm/100 cm2
Smear was located on August 25, 1876, in 2 preliminary swmear survey. Follow-up
probe and smear survevs in Reom 131 &id not loczte any activity above backzround.
AS a result BFf 2 positive Gitect prooe survey in Room 122, a special sm=ar sur-
vey was performed. From 28 smears, bwo gave positive reacings: (1) on 2 con-
duit close to the ceiling 5 dpm/100 cm? smear, and (2) on a wood beam ~ 7! high
8 cpm/100 cm? smear, Follow-up probe surveys did not locate further activity

in thezse two arcas above background. : :
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Survey Results - Cvclotron Arsz Palmer Basemens

1. Arez surveys yielding positive beta contamination findings .

’{'ne Tollowing areas wers fcnmd_to have a net activity grezter than the ninimm
. éetectadle lavel of 75 dgm, using the higher and more appropriate efficiency
for TC-99 since no Uraniim activirty was fowmd, (&3 % J.
&. - Room 105 - Cyclotren Vault

. In 2 survey of 25 percent of the floor arsa of this room

© (Appendix D) most of the arsz was foumd to be at 250 dpm o
--- - 350 dpm, & sligntly nigher background than in surrcunding

- © _ roocms. Only on: point showed leccalized contamination, a
=7+ point previounsly used for waste storzge (v 500 dom). -

The cors zrez of the cycloton (disassembled and not in use
for ~7 years) showed slight residuzl activztion (~ 0.3 nR/kmT).

—-— ——. An area in the cyclctron vault previously used for weste storage
had residuzl conteminzticn (v 0.3 mR/ar).

Contaminztion in both of these zyezs is fixed and hes been
previously surveyed by O:S. Tne contaminaticn is high
energy beta-gamme and 4o=s not appcar to be related to

@y Urenium usage.

b.- Room 106 - Hot Chemistry Lab
Several zrees in this room (see Appendix D) had fixed beta-
- gaxma contamination assotisted with its previous use 25 2
hot chemistry luab for the cyzlorreon. This room is still
under the contrel of the Physics Department; however, it has

©-°7  not been used excert for storage since the shut-down of the
- cyclotron.

2. -Arca surmveys yielding necztive beta contamination findinos
(-4 < ©

Ihe radiation survey for all other areas excepting those in Jtem £1 above
included a complete scan of 2ll exposed floor cracks including wall to
floor joints, natural znd expansion cracks, and at least 25 percent of
rvemaining accessible floor area. On the attached mzp, Appendix D, arezs
. where activity was less thon minimon detectable (< 75 dpm) are labeled as
" background. ——— i —

Smear Survev Results - Cvclotron Ares

Fifteen smears were taken and all were found to be background (Appendix D).
It should be noted that this room, as were 21l the cvcletron areas, wers
included in the CifS routine smear survey procedure wuntil its shutdown in 1958.

PYS

- - - .. e - . . - - v e .

‘ . - - - - - <. . -
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Tests for Decontaminability == ) ’ -

<

Room 122 is the only area identified containing removable llranium centaminatiaon.
As reported, the principal activity is cencenirated along 3 nipe Trenth and in
floor joints and cracks. In crder To estimate the level, nature and sztpe ol
decontamination procs=dures which will be reoquired te 'clean up'' the Uranium,

smzll scale tests of o decontumination nature ware copducted, primerily Iin Room
122, It proved pessible to remove scme tightly boumd dirt alomg the pipe trenc
with a r2-or edge scraping instmiment and collect 1t by vaonming with an absolute
filtered vacuum wmnit. In most cases this technigue reduted the atilviiv by 2
factor of two or s2. The remzining contamination, tne-nichest being ~ 23,000 com
or 0.01 vCi, cculd not pe reduced by simple and passive cleaning methedas. Tne Te-
moval of this contamination will reguire 2 mezior decontaminetion effort cf the

-

-
3

2

room (removzl of concrete sections, trenches,  etc.). T
Summa Ty T )

. As stated earlier the objective of this survey was to locats 211 areszs at Princeten
University thot mey have been involved inm nuctlear opersztions 28 an MED/AZEC site in
tiie forties. It was determined that the only Uranium used in connection with this
project was in the basement level of ths Palmer Physical laporatory (Pnysics Dept.)
vwhere no more than approximetely 30 1bs of natural Umanlwm was usad. The contamin-
gticn levels and the distribution of the Uraniim found by this survey is &s one
wouid expect for a 30 - 33 vear old situation. Low level contaminmation was fowmd
in five area2s of Palmer basement, concentrzied alonz pipe trenches, f£icsT joints and
cracks. emovable contamination was found in only cne 2rca, this contzminzticn
wes verified by specirsl anzlvsis as Uranium. No rediation hazard has been foumc o
be present in the occupancy of any of the rooms, Using a Victoreen 440 ionizatien
survey meteY, the highest dose Tate was found in the cyclotron area and was only 0.3
mRem/hr. There was no detectable dose Tates from any lnown Uraniun scurces (<0.1
rRem/hr). Jowever, further clezn up and/or renovaticn is tecemmended for occupancy
by the general public of Room 122 in order to 2lzy public concern as to the radio-
logical status of this arez. ‘

- - \/r/L(/,‘ﬁM /ﬁw‘_, 2/28/77
TTTTTT Thomas J. Baugr date
- o - salth Physics Oificer

Sopendices: o .
Anpendiyx /- Survey:map. N corzider Palmer Hall

Appendix B:  Smear Survey Tesults -

¢ Gzoma spectra results| -

¢ Survey map cyclotron area

file Physics (z-2)
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APPENDIX C
GAMMA SPECTRA

Xnown Retural Uranium Source
Dust Sample Room 122

stector: 4" x 4" Nal (T1) .
Ca2librztion: 0 - 1 MeV
Date: Januzry 26, 1977
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