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INTRODUCTION

The operation of the Health Physics Division during the year can be
divided into three main programs.

Under Program 1 - Health Physics personnel supported the gemeral
Laboratory Operations which included Laboratory consultation and
monitoring for the various divisions, dosimetry, radiological services
(including waste disposal), envirommental surveys, and radiological

safety ipstrumentation.

Under Program 2 - Radiological safety evaluations were made for various
segments of the Laboratory, as well as outside agencies. Tralning in
radiological safety regulations and procedures was also supplied under

this program,

Under Program ] - Health Physics persounel participated in support of
the Naval Ordnance Testing Station (NOTS) PROJECT 173 and the HYDRA IIA

Operation.



The operat

ion of the Health Physics Division is divided into three

main programs: Health Physics Measures for lLaboratory Operations s
Rad-Safe Evaluations, and Special Operations.

Program 1.0 - HEALTH PHYSICS MEASURES FOR LABORATORY OFERATIONRS -

The Health Physica Divisiou continued its regular monitoring services
- for various scientific divisious of the Laboretory. In 116 routige
monitoring surveys conducted during the calendar year no significant
uncoutrolled radiation or cootamination levals were observed. No
significant radiological accidents occurred in 1961. Six wminor con-

tamination
contaminat

locidents ocourred during the year; none involved persocunel
ion and the contamipation was quickly and easily removed.

The dosimetry service for the Laboratory, NRIL visitors, and verious
outside activities was continued. There vere no exposures in excess
of the MPE during the year. At Camp Parks the monthly deep dose
exposures varied from 0.16 to 0.47 rad apd the average exposure for
the year was 0.30 rad. Surface dose exposures varied from 0.33 to
0.70 rad and the average exposure for the year was 0.50 rad. Accounta-
bility services for radiocactive material and for cyclotron- and

reactor-1ir

radiated samples were continued.

Results of the enviroomeotal monitoring program reflected the resumption

of nuclear
during the

testing by Russia in the fall of 1961. Aerosol concentrations
last quarter of the year vere nearly the highest ever re-

corded in this vicinity.

The collection and rackaging of Laboratory radiosctive waste materials

continued.
disposal T

The total radiomctivity in waste disposed of by licensed
irms wvas about 250 mc of mixed fissicn products,

The radiological safety instrumeptation prograx included an iovestiga-
tion of the possibility of using the Laborastory vacuum system a8 an air
sampler, fabrication of Prototype aserosol alarm monitoring system, and

-y
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procurement of two major rad-safe monitoring units for the HYDRA II
operation. Additional funds were requested for coostruction of a
contiouous mooitoring system for the liquid waste hold-up tank,

Program 2.0 - RAD-SAFE EVALUATIONS

Laboratory assistance was given in the evaluation of a number 7
special radiological problems for the Laboratory and & number of out-
side activities. This assistance included preparation of a sumrry
report on the Stationary Low Power Reactor (SL-1) incident of

3 Jaouary 1961 at NRTS, Idaho Falls, Idaho, the monitoriog of ‘amcili-
ties, the evaluation of a radiologicael trainer (Device X11F3), and

rad-gafe training programs.
Program 3.0 - SPECIAL OPERATIONS

Radiological safety support was given to twe test operations conducted
at the Naval Ordoance Test Station (NOTS), China Lake, Califorais.
Support was also provided during the preparatory and field phase. cf

HYDRA 1IA.



Program 1.0 HEALTH PHYSICS MEASURES FOR LABORATORY OFERATION.

ie program defipes the direct health physics suppcrst of
laboratory operations. About 80% of the total effort avai_sbls wvas
spent on Frogram 1.0 assigoments. The program is divideé into Tive
subgroups. '

Project 1.1 LABORATORY CONSULTATION AND MONITORING

General

]

In 116 routine monitoring surveys comducted during 1921, =c
ficent uncontrclled radiatioo or contaminetion iavels were ~bsow

The annual mouitoring survey of spaces witnin Bldg. 81F vas
completed., No significant radistion or contaminssicm was observes in
any Zone 1 area,

Chemical Techonology Division

Irradiation programs were set up in three rezntors: the GZIR,
WETR, and the University of Virgioia reasctor. Tkese reactors wvars
selected &s substitute facilities to replace irradietion services Trevi-
ously availlable from the MIR.

keao-safe support was provided to experimegte. operations iovolvinog
sample irradiation in the MIR, GETR, Stanford reacteor, WETR, and the
University of California cyeclotrom, and procegsivg the fission products
formed. Samples of Lu-177, U-233, U-235, and Nd-14" were also useé in
experiments.

Surport was provided tc experimeutal operaticns involviog the use
of millicurie quantitles of 3--35 distributed in various egueous nezie,
and the use of Pr-143, Ce-2i., Pr-1bk, Ti-1hk and 5r-&5 in millicurie
guantities for ion exchang= =r? tracer studies.

Continued survelllance of the tritium gas experinment indicated that
adequate control measures were in effect.

Nucleonies Division

Test runs were made with the portable neutron generstor., Mouitor-
ing surve=ys were made and adeguete shielding was provided to bring
radiatioc levels in the uncontrolled areas within the 2imits specified
in 10CFR20.



Some preliminary runs were made with the Co-60 source {100¢) 1
the NRIL South Gate Range. Monitoring surveys showed that the shield-
ing berm is adequate for persoanel workiaog in the area. A1l scurses
in the area were relsbeled with permanest weather-resistant metel
plagues.

A pev hO-mc Co-60 source and the LOO-€ Co-6C scusce wers ue
shielding experiments in the NRDL South Gate Rapge. Tue vauizt:org
areas vere delineated and posted for eech source. CPrelimicery =vi
ations were made of the Camp Parks Co-6C range and discussions wer
heid regarding the sealed multicurie Co-60 sources to bz usec

r+
vl
[ ]

Recommendations for the range vere made ot the locetion of pe=rimeter
fencing and &ccess routes. Purchase orders were placed Jor =00 ¢

(GETR) and 3000 ¢ (MIR) of Co-60.

Rad-safe support was provided to various experimeantal operaticns
as follows:

a. A shielded container was modified iz bouse & ZD-zuriz Ts-ul
" gource.

b. Mooitoring support was provided duriog the movemsot o
neutron sources.

¢. Assistance vas givea in reallgmment of 3 Cs-137 sowrce,

d. One Co-60 and two Cs-137 counting staandards (2.01 pe racge)
vere preprred for calibration of a deep-well dstector. Nine point
sources (pc range)--three each of Cs-137, Na-z2 and F4-l0%--wers

prepared.

e. A new experimental setup of the TéC-gram Fu-7« uwulron
source io Bldg. 364 was mooitcred. The radiation areus were deligeated
and dosage control recommendztions were made.

f. The GITR assembly wns irop-tested from & helienpter. A C.0-me
Co-60 source was taped to the deotector to determine say changet 1o
{nostrument response. Nc rad-sefle problems resultzd before o aller
the drop-tests.



Bilological and Medicsal Scienmces Division

Recommendations vere made concerning equipment and procsdures for -
the exposure of animels to tritium gas. When the exposure was started
with 1.5 ¢, it was discovered that some of the gas had lesked fram the
glassware to the glove box when the tritium capsule was initially
broken. Since no provision had been made to purge the glove box be-
fore termination of the experiment, the gilove box etmosphere was
allowed to remain contaminated until the end of the experiment. At
no time did the room air show any tritium iz excess of the 168-hour
MPC (5 x 106 pefec). A gas-injection system was subsequently fustalled
inside the glove box, to release quantitative amounts of tritium gas
directly into the inhalation chember. No air costamination was detected
inside the glove box when the injection system was used. Recommenda-
tions vere made conceruning the tritium detestor chamber being used in
the glove box recirculation system,

Routine rad-safe support was rrovided for experiments involviog
millicurie quantities of C-14, iritiates thymidige, I-131, 3-35, Ca-45,
and P-32.

Dlscuasions were held conceruing the magnitude of the scettered
radiation dose from the 1,000 kvp X~ray machine to shielded animals.

Rad-safe support was provided inm connectior with the use of TRIGA
Mark F reactor to study the effect of pulsed reactor irradiation of
animals,

Technical Services Department

Eighteen special work permits were issued durinog the yemsr. The
vork iovolved decontamination of hoods, shielded coctainers, glove
boxes, std handling drums of liquid radiouctive westes. Two of the
special work permits were for decontaminstion zn? rezair of hot cell
fecilitles and equipment at Camp Parks.

untine rad-safe support was provided for hood-Tilter changes,

Rad-safe assistance was furnished Juring the cleanup of the pump
shack near Bldg. 364. Contamineted items were discerded as radlioective
waste. A sump pump wes installed in the waste tank pit to remcve rain
water.

Rad-safe assistance was furnished during a general cleacupy of the
vaste-processing aree., Am old vapor compression unit was taken apart
and monitored. The parts were releesed to salvage or discarded es radio-
active waste. Other miscellaneous items were alsc checked for contamina-
tion and released to storage or packaged for disposal.
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Camp Parks
TARGET COMPLEX STUDIES

A rough draft of the rad-safe report for the three target complex
operations was completed and was under review at the end of the year.

WET FALLOUT STUDIES
The following experiments were completed:

Aerosol meassurements were made within the center section of Bldg.
880 during the dispersal of 2 ¢ of La-140 over an array of test plates.
Nineteen air samples were taken during the night and early morning of
the first test. The average air concentration cbserved was 1 x 107 re/cc
vith a maximum of 4 x 10~9 pe ‘cc and a minimm of 2 x 10~19 pe/ce.
(The 4O-hour MPC for La-140 is 1 x 107 pefee.) The average radiation
level measured at the surface of the tes. array plates was 3-5 mr/hr.
A secound experiment conducted several weeks later produced similar
results.

During third experiment, the radiatiocn level at 1 foot from the
f£1loor surface was 5-20 mr/hr with a maximm >f 150 m'/hr at 1 foot from
the disperser. The air sampling results vere as follows:

Number Aerosnl Concentration
of (x 10710 ye /cc)

Location 1les Avg. Max. Min.
Inside Fallout Room
near East Door 17 100 300 0.9
Ad jacent spaces in
North Gym (Bldg. 880) 16 B 2 5 0.02
Outside of Bldg. 880 8 0.005 ¢.01 0.001

(The 40-hr MPC for La-140 is 1 x 1077 pe/cc.)



In enother experiment, 500 me of Zr-G5 was Aispersed vy an crray
of test plates. The radiation level at 1 foot wbove ths uiruy of tost
plates varied from 3 to 10 mr/hnr with a maximum of 15 mr/hr.  Tre air
sampling results were as follows:

Number Aerosol Concentration
of (x 10-10 pc/ce)
Location Sumgles éﬂﬁ' Max., Mig.
Inside Fallout Room -
near East Door ' b ) 1 C b 0.%
Ad jacent spaces in . _
North Gym (Bldg. 880) 1 L 0.6

(The 4O-hr MPC for Zr-95 1s.1 x 1077 pe/ec)
SURFACE DECONTAMINATION STUDIES i

Paved-area decon studies were conducted using Lalho tagged sand,
The average radiation level was about 50 mr/br at 3 feet, resulting io
an exposure of about 200 mr to three persots., There were no gignificant
rad-safe problems. This operation has been moved to the Target Complex
Area. ' .

Ten street-flushing experimeats using 5-15 curies of La-1U0 per
run vere conducted in the Target Complex Area. The average radiation
level in the test area was 50 mr/hr with a maximum of 100 mr/hr at
3 feet from the disperser., At the end of each test, the simulant was
flushed into the sump at the lower edge of the test area and held there

for decay. The average radiation level in the Eump area during ocpera-
tions was 50 mr/hr.

ROOF WASHDOWN
Construction of the test zrea and equirment was completeu.

An additional experimental facility to measure the efficiensy of
a water tank collecting system des!gned by NCEL was installed outside
of Bldg. 880. This equipment it ar adjunct tc the roof washdown experi-
mental program and is for a technical study to determine the efficiency
of contamination removal from tke roof washdown rur-off by s baffle .
Plate arrangement in the ccllecting taak.

Four test runs (2 curies of La-1%0) with the NCEL settling tank
were monitored. The average radiastion level im the vorking area



(4 feet from tank) was 5 ar/hr witk a meximum reading o 50 mrfhr 8t tne
bottom surface of the tank. Twenty-five eir sampies were teken culside
in the immediate tank viciunity. The average sercscl cocceatratioin wis

1 x 16°32 o/ee with & maximm of 6 x 10712 pcfec. The residue in the
tabk wes removed and held for decay inm the waste storage area. A tntal
of 17,000 gallons of liquid containming 11 mc of La-1%0 (2 x 107% pe/cc)
was released to the storm sewer. (MPC is 7 x 107" pe/ec.)

Four experiments were conducted within the center section of

B.3g. 880 iovolving the dispersal of 5 curie batches of simuiant tagged
with La-140. (Specific activity was 100 pc/g.) Forty-eight air samples
were taken (12 per test) near the personnel entrance door. The av:rage
aeroBol concentration for all four tests was § x 10-10 yo/es witk a
maximm of 3 x 10”7 uc/cc and & minimum of 1 x 10712 pefec. Air samples
taken exterior to Bldg. 880 duriog similar exieriments indicated uwo
detectable metivity.

In a series of six tests, three 70-1b. batches of simulant ccatair-
ing 5 curies of La-140 per batch were used. Duricg dispersal, the
rad.ation level 3 feet from the dispersal system was 250 mr/h>. At the
end of the run, the radiation level in the immediate test erea war lass
thar 1 mr/hr.

The air sampling results were as follows:

Number Aerosol Concentration

of (x 1010 ;o /cc)
Loeation Samples AVE, Max. Min.
Center Section of Gym 20 5 24 0.c

(The 40-hr MPC for La-140 is 1 x 10™7 pe/ec)
FALLOUT SHELTER EVALUATION

Faellout ingress experiments were conducted, using the protoctype
100-man shelter et Camp Parks. High volume air samplers were used to
meesure the aerosol concentratioo in 2nd arouni the shelter.

In tine experiments run in the third quarter of 1961, radirtion and
sercsol sampliog surveys were made. The average radistior lavel 1luzide
the shelter was 2 mr/hr. The maximum radiation ievel at the base of tae
tower was 30 mr/hr. L1a-140 was used in the study.



The air sampling resulis were as follows:

Number Aeroscl Conrentrsiion

of {x 10-1C Earie)
Location Samples Avg.”  Max. Mz
Downwind at 100 ft. 10 1 e e, 2
Dowowind at 200 ft. 13 0.9 5 T
Cresswind at S00 ft, 7 0.3 1 .07

(The 4O-hr MPC for La-1L0 is i x 10°7 pe/cc)

Decoutamination of the shelter was compleied in the fourta guar:er
of 1961. Before decontamination the average radiation level iuside the
shelter vas 2 mr/hr with & maximm of 50 mr/hr inside the base o2 tne
tover. Decontamination and decay reduced ail levels to background,
Three air samples taken in the tower entrance during deccutemination
showed concentrations of 1.0, 1.2 and 28 x 10-10 pe/ec.

SIMILANT PREPARATION

Shipments totaling 6,600 curies of Ba-1k0 were received duriag ihe
year. Ba-14%0 is the source of the La-140 used to tag fallout simulants.

During the first quarter of 1961, two runs were made for wet fallout
simulant, using 1 to 2 curies per gallon of solution. Two runs were made
for dry fallout simmlant using 0.5 ¢ with 50 1b. of sand. The maximum
radiation level observed was 35 r/hr at the gurface of the small mixer
(dry fallout). The average radiation level where personunel were working
was 5 m-/hr (in front of hot cell). Personoel exposure ranged between
LOO and 560 mr per month. The maximum serosol concentratior observed wvas
9 x 1079 pc/cc and the average concentration was 7 x 10-30 pefec.

Four batches of simulant usiug 5-10 curies per batch were prepared
during the second guarter of 130i. The highest radiation levels observed
vere 500 mr/hr at the furnace and 200 mr/hr at the smail mixer. The
average radiation level in the platform area varied from 20 to 40 m=/

The aaximee monthly personnel exposure was 200 rr {deep dose) and 480 mrad
(surface dose). The average exjposure for the sevond guarter was 90 mr
(deer dose) and 200 mrad (surfece dose) per month.



The air samples taken during the second quarter showed the
following:

Number Aercsol Concentration
of (x 10-10 E/cc)
Location Samples AVg. MaxX. Miu.
In front of Hot Cell 32 T 20 0.2
Furnace East of Hot Cell 13 30 120 0.5
Mixer Platform 12 20 1k0 0.2
Exhaust from Hot Cell 1l 0.3

Ten batches of simulant, using 10 curies per batch, were prepared
during the third quarter.

Radiation levels during test operations were as follows:

Kumber Radiation Level
of (r/nr)

Location Readings Kg.  Mex. Mb.
Rear Door of Hot Cell 14 1.6 8 0.03
Near Simulant Mixer 1k 1.8 50 0.001
In front of Hot Cell 28 0.001 0.002 B.G.

The maximm monthly persounel exposure was 1100 mr (deep dose) and

1900 mrad (surface dose). The average exposure for the quarter was 350 mr

(deep dose) and 730 mrad (surface dose) per mouth.

The preparation of fallout simalant with smaller particle si-es
(< khy) increased the aerosol control problem.

The air sampling results during the third guarter wvere as follows:

Number ) Aerosol Cgncentration
of (x 10=° pefee)
Location Samples Avg. Max, Min.
Platform in rear of 4o 5 62 0.01
Bldg. 131
Inside Bldg. 131 37 0.3 2 0.001
Other samples in Bldg. 131
Area 22 0.1 20 0.001
Exhaust from Hot Cell 0.00k




Four calibration sources were mamde during the fourth quarter using
50 me, 1 c, 4 ¢ and 15 ¢ of Ba-La-140,

Radiation survey results during the fourth quarter wvere as follows:

Kumber Radiation Level
of (r/hr)

Location Readings Avg. Max. Miun.
Rear Door of Hot Cell 17 3.5 50 0.001
In fromt of Hot Cell 20 0.003 0.02 0.0001
Hot Cell Platform 19 0.01 0.06 0.002

The maximm mouthly personnel exposure was 300 mrad (deep dose) and
700 mrad (surface dose). The average exposure for the quarter was
130 mrad (deep dose) and 330 mrad (surface dose) per mouth.

The air sampling results during the quarter vere as follous:

Number Aerosol Concentration
of (x 10-9 ge/ec)
Location Samples Avg, Max, n.
In front of Hot Cell 17 1 5 0.09
At 8lde of Hot Cell 3 3 32 0.5
Exhaust from Hot Cell Equipment not operating

RADIATION SOURCE CONFIGURATIONS

A special radiation exposure system consisting of a polyethylene
tube and lead shield is under development. An iucapsulated Ba-La-1h0
source is used. Methods of source incapsulation and source movement are
being studied. Leak-testing of the prototype sources indicate that the
iocapsulation procedures used to date are inadequate. Air sampling re-
sults indicate that coutamination is being released from the source-
moving system. The system is being modified and additiopnal rad-safe
checks will be made. One of the initial applications of the system is
in convection with the development of a "pinhole camera" for locating
gamma radiation sources.

URANIUM DISPERSIOR TEST

One experiment which was conducted in the target complex involved

the burning of 100 g of depleted uranium. No detectable surface contamina-

tion was found after the test. Air samples taken downwind averaged
6 x 10-11 pe/ec. (The hO-hr MPC for U-238 is T x 10-11 pc/ce.)



HYDRA TEST POND

Feasibility studies using the same amounts of activity and explosive
as for the HIDRA I experiment at DTMB were conducted. Two test runs were
made using Au-198. In the first test, ebout 10 mec of activity vas re-
leased into 90,000 gallons of fresh water to check on the distributioo
of radiosctivity on the pool and filter surfaces. The second test io-
volved the detounation of e l-pound charge containing 10 me of Au-198
to determine if the radiosctivity weas absorbed by the explosicn products.
The charge failed to detonate properly and the radioactivity dropped to
the bottom of the pond. Water ccncentrations of 1 x_10- ne/ce were
observed. (Drinking water MPC for Au-198 is 1 x 10~3 we/ec.) The
radiation levels on the pond filter averaged sbout 5 mr/hr. No detecta-
ble aerosol concentration of Au-198 was observed. The pond is to be
emptied and resurfeced to minimize the retentlon of radiocactivity by
the pond walls. The pnext test was scheduled for February 1962, again
using Au-198.

ENVIRONMENTAL MONITORING

A total of 137 monitoring surveys were documented during the year.
The following areas were monitored:

Radistion Level

(mr/br)
Ares Avg. Max. Min.
Target Complex 0.3 500 0.03
Equipment and Simulant Storage 25 8000 0.03
Waste Area 0.3 200 0.03
Bldg. 131 Area (Hot Cell) 160 50000 0.03
Bldg. 880 2 250 0.03



A total of 563 environmental air samples were taken on the Camp
Parks periphery. The average, maximum, and minimum conceantration
observed during each mouth was as follows:

Concentration
(x 10-12 pe'ec)

Month Ko. Avg.  ®x. Mo
January ks 30 130 0.4
February 39 3 7 0.4
March 51 9 66 0.1
April 51 5 20 3
May 59 2 20 1
June 36 1 40 0.1
July Lo L 20 0.1
August ks 1l 10 0.k
September 35 T 10 3
QOctober c8 10 45 L
November 62 15 60 1
December ho 10 20 1
PERSONNEL EXPOSURES
Personuel exposures during 1961 are tabulated below:

Number of Average Maximum

Me=asurable Deep Surface Deep Surface
Month Exposures Dose Dose Dose Dose

(> 40 mr) (r) (rad) (r) (rad)
January 12 0.30 0.36 0.50 0.80
February lg 0.16 0.39 0.56 1.80
March 1 0.13 0.22 0.3 0.72
April 12 0.25 0.31 1.65 1.65
May 13 0.10 0.16 0.26 0.33
June 4 0.12 0.19 0.35 0.48
July 1 0.10 0.17 0.18 0.57
August 22 0.21 .27 0.70 0.72
September 14 0.47 0.73 1.1k 1.88
October 13 0.15 0.30 0.48 0 .73
Kovember 1 0.07 0.3
December 10 0.11 0.19 0.30 0.70
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During the year there were 252 visitors to Camp Parks radiation
areas who required film badges. No detectable exposures (340 mr) were
observed.

Accidents

No significant radiological accidents involving Laboratory personnel
occurred during the year,

Spills and Contamination Incidents

There was a minor spill of La-140 and Ce-144 in Room 682 on
16 January 1961, The only contamination observed was on the floor
(ON reading of 2 mr/hr at 6 inches). The contamination was quickly and
easily removed.

A minor spill of Cs-137 occurred in Room &40 on 12 July 1961. The
maxiyum floor contamination observed was 50,000 cpm. There was no
personnel contamination. The contamination was quickly and easily re-
moved.

On 2 Rovember 1961 about 250 pc of Rb-86 in sclution wes dropped
in the hood and floor of Room 622. The maximum reading observed was
20 mrad/hr. The contamination was easily and completely removed.

On 28 November 1961 a small drop of an aliquot of a reactor-
irradiasted sample was tracked around the floor and associated
corridors of Room 658 and 672. The maximm reading observed was
0.2 mrad/hr. A minor amourt of shoe contamination was observed, ALl
con-amination was easily and com-letely removed.

On 12 December 1961 some animal waste, reading 0.5 mrad/hr, was
found on the floor in the climatic chamber room (Room 552). The con-
tamination was easily removed with paper towels, Some cages, reading
0.2 mrad/hr, were removed and held for decay. It was recommended that
absorbent paper be placed in the bo*tom of such cages to facilitate de-
contamination,

Jn 15 Jecember 1961, a routine wipe test on the Co-60 calibration
source used by Central Instruments Branch persomnel in Room 2125 showed
contamination levels in excess of 0,005 pc. The reqvired report was
made to the AEC and the source was removed from service and replaced
with a Cs-137 source (120 c) on loan from the Nucleomics Divisiom.

No Co-60 was observed in urine samples collected from three persomnel
who routinely use the Co-60 source.
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Project 1.20 PERSONNEL MONITORING

Dogimetry
F1lm was processed for NRDL and outside activities as follows:
NRDL Film Processed
Laboratory Persomnel 7,480
Laboratory Visitors 2,121
Camp Parks
Personnel and Visitors 1,304
Environmental Nomitoring 453
Envirommental Monitoring 821
Film Calitration 561
Special Test Exposures 23
Hydra IIA ' Al

RADCON Team (Controls) 8
_. Subtotal  1Z, 712

- Outside Activities Film Processed
San Franclsco Naval Shipyard 1,007

U.S. Naval Schools Commard, T.I,
Radiac Maintenance School and

Dispensary 2,349
Inspector of Naval Material, San Francisco 297
NAD, Concord 1,060
USN Dispemsary, 50 Fell St., San Francisco 101
NAS, Moffett 59
DPWO, 12ND 9%
NSC, Oakland 327
NAS, Fallon 76
NAD, Hawthorme 97
12th U.5. Coast Guard 5
NAS, Lemoore 13
MSTS, Pacific

Subtotal '5,?%1:'
Grand Total 18,386



All exposures of NRDL persounel and visitors vere below the
quarterly MPE.

There were 141 measurable monthly exposures which were associated
with the experimental program conducted &t Camp Parxs. The monthly
deep dose exposures varied from 0.04 to 1.65 r; the average moathly
exposure vas 0.21 r. The surface dose exposures varied from 0.0k to
1.88 rad; the average monthly exposure was 0.33 rad.

A commercisl £ilm monitoring service provided 605 neutron films
(512 for personnel and 93 for enviroomental monitoring) and 124 fioger
riogs (f.y) during the year. The maximm exposure observed during the
year was 50 mrem (personnel), 980 mrem (eoviroomental), and 2300 mrem
(finger ring). .

The accompanying bar graph presents the distribution of radietion
exposures as indicated by film dosimeters worn by the 572 WRDL employees
on board st the end of the calendar year 1961 (page 18 ). 13% of
these personnel reeeived detectable exposures {740 mrem during any
" month). - The average annDual exposure per persoun was: deep dose -

55 mr (gamma and X ray), 0.2 mrem (neutron); surface dose - 84 mrad.
The maximum deep dose for the year was 3.03 r and the maximm surface
dose vas 6.86 rad. Both exposures resulted from operations at Camp
Parks,

Over 90% of the NRIL employees have furnished informationm to
complete AEC Form &, "Occupetional External Radiation Exposure History.”
Letters requesting a record of past radiation exposure have been seut
to former employees. Division heads in the Scientific Department have
been notified of the MPD of persons designated by them as possibly
exceeding 1.25 rem per quarter. They have also been supplied with the
names of those persons who have failed to complete the AEC Form h,
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Bio-Assay Program

The following table summarizes the bio-assay results recelved from
the Radiological Health Divigion during the year.

Number of Samples

Gross Gross Specific
B-vy a Isotope
Division Analysis Analysis Analysis Results
Chem Tech TL 3 146 B3 NSA*
Bio-Med 78 TH . ... Nsa
Nucleonics 51 6 SR-90
: .6:U-238° ~  Nsa
Military Evaluations 20 : cominrr 0 NSA
Engineering 12 1 LB NSA
Program Office 9 NSA
Naval Reserve Personnel 20 R U ‘NSA
Health Physics 1 12 B3 S
2 Br-82 NSA
Administrative Dept. 5 NSA
Scientific Dept. Staff 5 NSA
Logistic Support 3 NSA
Tech Info 3 NSA
Civilian Persounnel 2 NSA
Military Persounel 3 KSA
Rad Health b - NBA.
Security 3 NSA
Medical Department 1 RSA
NavScolCom Personnel 14 Br.82 NSA

*Indicates no significant activity
Project 1.30 RADIOLOGICAL SERVICES FOR LABORATORY OPERATION

Accountablility

The following table summarizes the radioisotope orders processed and
shipments received during the year.

Division Orders Processed Shipments Recelved
Chem Tech 38 orders - 1029 mc : h1: shipments - 2106 mc
Bio-Med 21 orders - 281 me 53 shipments - 338 me
Nucleonics 8 orders - 437 me © *9 shipments - 572 me
Health Physics 3 orders - 110 me -5 shipments - 155G mec . -
TOTALS T0 orders - 1857 mc 108 shipments - 3175 mc
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The following reactor-irradiated samples were received:

Division Radiocactivity
Chem Tech 3 samples of U-233 with 2.5 ¢ of f.p.

1 sample of U-235 with 3.0 ¢ of f.p.

6 samples of Lu-177 - 101 c

3 samplee of Lu-177 - 14395 ¢ (HYDRA II)
10 samples of Br-82 - 11l ¢

1 sample of Na-1k7 - 10 mec

Health Physics 10 samples of Br-82 - 11 ¢

In addition, seven reactor and two cyclotropn-irradisted samples
with an undetermined quantity of radioactivity were received by the
Chem Tech Division.

The following multicurie quantities of radicactivity were ordered
or received:

Division Ordered Received
Chem Tech 6600 ¢ Ba-La-140 6600 c Ba-la-1L0O
50 ¢ H-3 50 ¢ B-3
550 ¢ Xe-133 550 ¢ Xe-133
Nucleonics 9 ¢ B-3 9 c H-3
30 ¢ Cs-13T7 30 ¢ Cs-137
20 ¢ Pu-Be 15 ¢ Pu-Be
5614 ¢ Co-60 7.5 ¢ Co-60
Bio-Med 5 ¢ H-3 5 ¢ H-3

In sddition to the above, 100 pounds of depleted U-238 in metallic
form was received by the Chem Tech Division.

The radioisotope ioventory for the calendar year 1960 was completed
and the list screened to reduce the large number of small sources that
are seldom used,

A nev Source Material License (SMB-376) was received. The license
expires 31 July 1964 and authorizes the following possession limits:

Naturel Uranium 20 kilograms

Natural Thorium 1 kilogram
Depleted Uranium 1100 kilograms
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Byproduct Material License (L-L87-3, Amendment #5) wasr ~izc rere:ved.
The license expires 31 August 1966 and authorizes the foliow.nz roeszszion
limits:

: Any byprocduct materiel with Atomic Nos. 5 curies of =azr, except:
1-84, inclusive
o Ba-140 - 200C zuries

Br-82 - 30 aurtes
C5«137 - L0 zuries
- Co-60 - 15,000 suriss
H-3 - '20C curies
Ir-192 - 300 ~uries

La-1h0 - 2000 ~uries
Lu=-17T - 200 curies
Hg-203 - WL curies
8r-90 - 10C curies
Xe-133 - 2000 turies
Mixed FP - 100 curies

The renewal of the Special Nuclear Material Licemse {SN¥-3%) aund
the Waste Disposal License (4-487-6) is still pending.

The following table summarizes the radioactive sources available in
the Laboratory during tke year.

isotope Number
Co-60 63 1507 suries (1 me o 285G )
Cs-13 7 b curies (0.8 ¢ 42 00 o)
Ra - - 1z 1139 ng (0.1 mg to SO0 =)
Sr-90 : h2 3.3 curies (1 mec +o 2 =)
Ra-Be 5 138 mg R (2 mg tz 1CO =)
Pu-Be 3 162 g Fu (2 g te 60 2)
pg-rh 1 760 g FPu -

E’-7r 9 5.9 curies H-3 (0.1 = tc 2.5 3)

H3-Ti : 17 -18.2 curies H-3 ¢ i = each)

‘1

]

Three Co-60 sources (total of 7.5 c) were received froz SFRS. The)
will be disposed of ms radicactive waste gizce wipe t-‘-s"n indigmted they
. Were leaking in excess of acceptable liwmits,

At the request of the AEC, the two 80 g Fu-Be scywrres were sect to
Mound Laboratory for re-encapsulastiocon. New outer stsinisss-siecel
capsules were provided for each source. The vlutopium ~2qient &z pot
changed. Both sources have been returned and are being used by the
Nuclecnics and Engineering Divisioms.:



Additional informetion was supplied to the Division of Licensing
and Regulation irv connection with the pending renewal of Special Nuclear
Material License, SNM-35.

.8 mc of Na-22, 0.7 mec of C-1k inulin, 2.5 mc of C1l-36 and 7% mec
of HTO was exported outside the U.S. for use in a Bio-Med Division
regsearch program. A report was made to the AEC in accordance wit:

10CFR30.

One 80 g Pu-Be source was received for calibration and transtferred
to the Charleston Naval Shipyard under Sect. 91b of the Atomic Energy
Act.

Waste Disposal

Two concrete blocks (600 :l‘t.3, 2k tons) containing solid radio-
active waste, and 118 55-gallon Arums were removed by & licensed
commercial waste disposal firm. Total radioactivity in the load was
about 250 me of mixed fission products.

Waste on hand at the end of the year included:

1 concrete block, partially full

18 drums, capped and ready for disposal

25 drums, packed and awaiting capping

2l drums, in the process of being packed

80 drums, liquid waste, awaiting transfer to the storage
tank in Bldg. 364 area.

A total of 56 drums of stored liquid waste was found to have
activity levels below the MPC and was dumped into the sanitary drain.

A technique for spray painting the radiation symbol and merkings
as required in 10CFR20 was developed. A compressed-gas-powered paint
spray unit was acquired and a special kit coutaining a supply of proper-
ly colored paints and stencils was developed to permit the rapid marking
of storage cans or contaminated equipment.

Waste disposal operating procedures were reviewed. Up-dated pro-
cedures were embodied in & memo and distributed to all maintenance
personnel involved.

Decontamination Laundry

Ten laboratory coats were found to be countaminated during the year.
p-y cootamination levels ranged from 7,000 to 20,000 c/m.



Project 1.40 ENVIRONMENTAL SURVEY

Alr Mooitoring

The graph oo page 24gives quarterly averages of the air sampliog of
outside sir and Bldg. 81% air effluent, Enviroomental serosol sampling
of inside and outside sir revealed a sharp increase io radicactivity
following a Russian test series in late summer and fall. These data are
consistent with those repoctsrd by other artivities. At oo time were
levels recourded ip either system which indicated release ebove the MPC
for particulate radicactivity in the environmental air.

The cuncentrations observed during the last quarter of 196l were
nearly the highest ever recorded for this location, These levels were
exceeded during two brief periodis in March and October of 1958 when
concentrations in the 10-10 pc/cc range were observed.

The earliest fvdications tkat bomb debris from the Russian tests
was reaching NRDL occurred on 10 September 1961. The serosol concentra-
tion was 2 x 10-13 uc/cc. The concentration decressed slowly over a
veriod of 4 days and “hen increased slowly to a maximum concentratiou of
1 x 10711 posen on 22 September., A reading of 2 x 10”11 pe/ec waz ob-
served on 29 September; readiuvgs of 4 and 5 x 10-11 pc/cc were cobserved
in October and Nevember. The kighest reeding observed during tke year
was 5.6 x 10~il pe/cc on 13 November 1961.

The 2h-hour sampling and analysis of hood exhaust air for radio-
activity continued during the year. The major portions of the samples
vere in the 10-1% ye/cc range. Higher -~oncentrations vere roted during
the latter part of Zeptember because of the bomb: debris fromw the Russian
test series. A ateedy increase was noted, begioning on 22 September,

A maximum concentration of 1 x 10-11 pe/cc was noted in early October.

All samples were well below the MPC's for radioisoctopes currently
used by the Laboratory. Fifty-five daily samples collected during the
year vere below the detection limit of 1 x 10-1% pe/ce.

Liquid Monitoring

Collection and aralysis of water samples from Bldg. 815 liquid
effluent collection system continued on a routine basis. Aliquots of
100 cc are taken from each tank sample for analysis. Aliquots of
1000 cc are used for the monthly pooled taok and tap water samples. A
total of 640 routine samples were processed during the year.
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The total volume of liquid discharged per month and the average,
maxigum, and minimum f-y concentrations observed during the year are
shown graphically on page 26. (‘The comcentrations inciude natural

redioactivity and fallout,)

The average concenjration of the liquid effluent discharged during
the year was 0.07 x 10°° uc/cc. {(The MPC is 3 x 10 pc/ec.) The total
activity released during the year is calculated to be about 2 me. The
total volume discharged was 6 x 109 galions. During the year the SFNS
discharged 370 x 106 gallons into the same sewer system. Therefore,
the average concentrations of liquid effluent from the SFNS is calculated

to be 2 x 10°9 yo/ec,

An aligquot is taken from each tank sample processed and held as
rert of the monthly pooled effluent sample. In order to have each tank
sample aliquot represent a proper proportion of the total volume dis-
charged for the month (particularly since the tank volume discharged on
a daily basis is variable) a 10 cc aliquot is taken from the tank sample
for each inch of liquid depth in the tank.

In view of the MPC currentlv established in 10CFR20, it was decided
to apalyze only the gross P-y activity of the monthly pooled samples.
Aliquots of 100 cc/day of tup water are also taken for monthly gross

P-y analysis. (The average activity of the tap water may be cousidered
as "background".) The results for the past year are as follows:

Pooled Tapk Effluent Pooled g‘ap Water
(x 10°° uc/ec) (x 10-% pe/ee)

Mouth

Jenuary 0.02 NDA*
February 0.17 NDA

March 0.05 NDA

April 0.09 NDA

May 0.0k NDA

June 0.06 NDA

July 0.10 0.02
August 0.41 0.01
September 0.10 0.05
October 0.13 KDA
November 0.08 NDA
December 0.07 0.02

*NDA indicates no detectable activity (<0.01 x 10-6 we/ce)

™
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Io addition to the routine enalysis of effluents aond tap water the
following determinations were made oun rainfall during the year:

Amount of Radiomctivity Apparent
Rainfall Concenjration Balf-Life
Date (inches) {x 107° ne/ec) (dsys)
20 November 1.38 3.8 22
26 November 0.56 3.4 22
20 November 0.48 1.8 24
30 November 0.51 Q.70 Ly

Radiation Intensity Monitoring

The uncontrolled spaces that were monitored by the use of film and
the average accumulated dose per 24 hours were as follows:

Average Daily Dose (mr/day)

Location lst Q 20d Q 3rd bth Q
Building 815
Room 666 (hood) <1 2 1 1
Room 682 (sink) <1 <1 <1 1
Room 687 (E wall) <1 <1 <1 <1
Room 595 (door) 2 2 2 7
Room 5153 (W wall) 3 3 2 6
Room 597 2 2 2 H
{outside wall)
Room 591 (E wall) 1 4 I b
Room 579 (E wall) 15 - 6 5
Room 579 (W wall) - 11 -
Room 5149
(¥ wall) <1 <1 < <1
(E wall) <1 <1 <1 <1
(S wall) <1 <1 <1 <1l
(W wall) <1l <1 <1 <1l
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" Room 2177

Average Daily Dose (mr/day) (continued)

Location 1st Q Z2nd Q 3rd Q kth Q

Room 448 1 <1 -
(outside wall)
(passagevay wall) - - - 1

Fourth floor
2nd ilocrem.
(N wall) 11
(E wall) 11
(s wall) 6
(W wall) 3

wah8

Room 2129

(N wall) <1
Room 2117

(E wall) k

<1 <1

(s wall) 2
Room 2181
(S wall) 3
Room 206
(E wall) <1
Room 210
(8 wall) 1
Room 185
{Operator
Bench ) 1 <1 6 1
Room 166
(s wall) 1 <1 1 <1
(W wail) <1 <1 1 <1
Room 129
(N wall) <1 <1 <1 1
(E wall) <1 {1 <1 <1
Room 123 .
(N wall) <1 - <1
(W wall) - <1 <1
Room 691
(N wall - near
floor) <1
(E wall - nemr
floor) <1
1
1

<1l <1l

AN
oM OF W oW M
[\

n

<1 <l

(W wall - near
floor) <
(Under Desk) <
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Average Daily Dose ‘= /zav o
Lozat-on 13T & En:_& R L
Room 110
iN wall, z v <

< ] N

(E wall: .
L < - .

(S wall)
(77 #111)

Al\l\ Pal
PV bt e g

The ronirclliel spaces tnat were mo
accunulatec dcse per 24 hours wers &s

Average Daiiyv Dose (mr/cday’

Location 1er § ‘e o ird g “rtog

Room 665 ‘hoos  1l: 20 < i <

Roor L7230

‘¥ uell: - 3 i :
(R owail i - H
5 wall 2 2 .
W oaall an :

Room w=iZl-.)
R wall; - - - .
E wall - - .
s \J:‘J.l;_' - - ° Y
(W wall’ - <0

Room +123.4733-

1Rl

‘N waii. - e 23
‘B wall) . - oo 7
(€ wall - - 7 ;

]
t
(w4

(W walil



Average Deily Dose (mr/day)} (continued)

_ocation 1st § 2ad Q 3rd ¢ bth g
Room 2125-2133
(N wall) - - 5 5
(= wall) - - 11 15
(S wall) - - 7 T
(v wall) - - 3 3
Room L4128
(¥ wall) 5 14 - -
(£ wall) 19 33 - -
(8 wall) 4 11 - -
(W wall) L 12 - -
2oom 4125
(3 wall) 10 € - -
(T wall) 9 3 - -
(5 wall) € 11 - -
(v wall) 2 0 - -
Room 2125
(N wail) 8 8 - -
¥ wall) 3€ 3k - -
{5 wall) 13 i4 - -
(W wall) L N - -
Room 1109
(% wall) 13 12 9 13
(F wall) - €2 39 35 32
(S wall) 7h 81 73 72
(¥ wall) 20 14 a1 17
Room 165
(North A frame) 11 9 <1 5
(E wall) <1 <1 <1 ~ 1
(South A frame) 11 10 <1 5
(v wall) <1 <1 <1 ~ 1
Room 187
(Control Panel) 3 1 7 L
Building 816
(Passageway) Lo <1 <1 <1
(Gate opposite
tent) - 2 <1 <1
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Average Daily Dose (mr/day)} (continued)

Location 1st Q 2nd @ 3rd Q Lth @
Bldg. 364
(N wall) 2 - - -
(Passageway) - I - -
{Door to Shop 67) - - 3 <1
Bldg. S510A
(Control Paunel) <1 <1 <1 <1
(South wall -
inside) <1 <1 <1 <1
(W wall - B
outside) <1 <1 1 <1
Bldg. 365
(1nside fence) <1

" SHIELDING AREA

Fence

(South of Gate) <1 1 <1 1

(North of Gate) <1 3 <1 1
Shoreline

(North) 2 52 15 1k

(East) <1 2l 5 13

(Southeast) <1 b <1l 2

(South) L6 107 140 56
Shack

(Ianside berm) 2 L1 1k 46

NEUTRCN FILM

Bldg. 364

{Door - imside} <1 <1 10 11

(Fence - front) <1 <1 10 1

(Fence - rear) <1 <1 <1 <1
Bldg. 365

(North wall) <1 1 <1 <1
Room %128

{South wall) 3

West wall) <1
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Average Daily Dose (mr/day) (coutioued)

Locatiocn 1st Q 2nd Q 3rd Q hth Q

Room 4101

(East wall) L <1 <1 <1l
Room L4117

(outside door) <1 <3 <1
Room 4121-4129

(south) 2 <1

(Wall) <1 <1

Project 1.50 RAD-SAFE INSTRUMENTATION

Twenty IM 113A/FDR radiacs (side window GM's) were obtained from
the Army surplus list. Five vere serviced for use by the Health Physics
Division. Fifty IMY/FD dosimeters (0-200 mr self-reading) vere received.
A 2 w-y scirtillation countiog system was assembled from existing Labora-
tory eguipment by the Central Tostruments Branch for rad-safe use at
Camp Parks.

Two major rad-safe monitoring units were obtained for the Hydra II
operatlion:

1. A tritium sir monitor, Baird-Atomics TSM 9lA, used to monitor
Xe-133;

2. A Franklin Systems, Inc., undervater f-ysciutillation detector
with gamma energy window to detect specific euergy levels. The
unit, which can provide readout informatiom for s ratemeter,
scaler or recorder, is portable, operating from re-chargeable
batteries.

Fabrication of an serosol alarm monitoring system under Chem Tech
sponsorship was completed. Test samples were made and the simulated
respouse of the monitor to an aerosol in a radiation background was
cbgerved. An operating manual for the unit vas prepared. The unit was
to be used in cold weather tests conducted by the Army some time in
early 1962.

The Eberline AM-3 air monitor was evaluated with particular attention
to its usefulness to measure aerosol conceotrations when located in a
radiation field. It was determined that the unit could be used to alarm
at 10-8 pe/ec 1o radiation fields up to 10 mr/hr, 10-7 pc/ce in radiation
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fields up to &0 mr/hr and 5 x 10"7 uc/cc for fields up to 100 mr/hr.
The possible error could be quite large and modifications would be re-
quired before such e& unit could be used for some of the Cemp Parks alr
monitoring problems.

The possibility of using the Laboratory vacuum system as an air
sampler was investigated. Such a method could greatly simplify air
sampling problems withio Bldg. 815 by providing cootiouocus collection
and greatly reducing the sampler-noise level. Prelimiovary checks
indicate that the following flow rates are obtained with & 1% inch
sampling head:

Paper Flow-Rate
(ctm)
Glasswool 2.03
WS #5 1.56
Millipore 1.09

An air sampling head type A-51 filter holder was purchased for
continuing evaluation of the vacuum system. Additional studies were
scheduled for 1962.

Funds were requested from BuShips for comstruction of a continuous
monitoring system for the tanks used to hold up the liquid effluent from
Blag. 815.

Program 2.0 RAD-SAFE EVALUATIONS

This program is chiefly conceruned with the evaluation of special
radiological problems within the Laboratory and from outside activities.
During the year about 8% of the total available effort was devoted to
these evaluations. The program is divided into two sub-groups.

Project 2.1 RADIOLOGICAL EVALUATION AND PROCEDURAL DEVELOPMENT

Chief of Naval Operations - A representative of Code T30 was
designated as the "official Navy observer" 1u connectlon with the
Stationary Low Power Reactor (SL-1) incident of 3 Jan 1961 at the NRTS,
Idaho Falls. Nine days vere spent at the NRTS collecting information.
A summary report was prepared and forwarded to CNO.

BuShips, Code 362 - The radiological significance of five magnetic
wrist compasses with Pmlh? markings vas determined. Three compasses were
of a prototype despign with numerals on the course ring cover and two
compasses had the numeral markings within the compass bowl. Both desigus
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appeared to contain the radioactivity and neither produced significant
dose rates at the compass surface (=5 mr/hr at contact). One spot of -
contamination was noted on one unit after the course ring cover was
removed, The source of the contamination was not apparegt. A letter
report presenting the results of the test was forwarded. It was recom-
mended that all units be marked as to their radioactivity content.

U. S. Haval Station, San Diego - A procedure for evaluatiog wipe
tests made on sealed radiocactive sources was forwarded to the Industrial
Manager of the USNS, San Diego. References relating to commercial
gervices for leak testing were also included.

Photodosimetry Celibration - Fading studies of the insensitive
£11m component of the NRDL film dosimeter indicated that, in a 30-day
period, a 50% error in dose interpretation could oeccur. The manufacturer's
representative was requested to have the manufacturer iluovestigate this
problem. A new film emulsion has been ordered and additional fading
studies will be made.

Calibration curves for two separate emulsious of film type 555 and
510 were made using Co-60 (Y) and U-238 (B) radiations.

Additional calibration curves were made using U-238 () and I.u]"rr
and Xel33 (y)

Radiological Trainer - Calculations were provided to the GETR coo-
cerning the irradiation of K Br for use in evaluation tests of Device
X11F3 at Camp Parks. A lead shipping container was obtained from -
RAVSCOLCOM, T.I., and modified to hold the K Br capsule. A scintilla-
tion counting system was provided by the Engineering Division. The
system shows only a 2% variation in & l-hour background count and will
reproduce s sample count with 95% confidence level (1 hour counting
time). The unit is supplied with a print-out system and automatic
timers.

Eight tests, using 75 me to 1.4 ¢ of Br-82 per test were conducted.
Test areas varying from 1,200 to 1,500 sq ft were conteminated. Gamma
dose rates of ambout 100 mr/hr at 3 ft above the surface were cbtained,
The gamma dose to perscunel doing the spreadiog averaged about 70 mr for
each spreading operation. The average dose t¢ the eight persons con-
ducting the teats was 0.395 r (Y). The maximum total dose was 0,880 r
(y). No persounnel contamination was observed during the test seriles.
All urine samples that were counted for radioactivity and anslyzed
chemically for bromine vwere negative. Aerosol samples taken during the
test series did not exceed 1 x 10-10 pc/cc at the time of collection.
(The 168-hr MPC for Br-82 is 4 x 10-T7 nc/ec.)



The use of wood glue to hold the contaminant o a surface wacs
abandoned since the tests indicated it 4id not retard the removal
the radioactivity. Spraying a silver nitrate solution on the area prior
to spreading the bromine sclution makes the rediocactivity 4ifficult to
remove. Laboratory tests verify this effect and 2lso inaicate tnat
silver nitrate retards the release of Br-82 as & gas from the contam:-
nated surface.

-
P

The additicn of sugar to the contaminant was slso abtandoned sin:ze
it did not aid it making the radiocactivity adnere to the shoe covers of
test personnel. (In addition, it did attract verious pests. such as
ants loto the test srea.) Labtoratory efforts will continue in er attempt
to find some substance that will increese the tracking capability of the
contaminant.

The device reguires several additional design modificetions. The
structural strength of some of the parts is questionasble. The cutting
knife will only cut one capsule and then must de replaced. Thege de-
ficiencies (and others) will be corrected in the planned redesign of the

unit.

Preliminary analysis of the data from the test series indicated
that no significant radiological or technical problems exist irc the
operation and use of the device. An evaluation report (ER-12) was com-
pleted end published.

Acceptanze tests jodicate tua> the dspleted uraniur skipping czou-
tainer 1s sstisfactory for use. Modification of six AN/PDR-184 radiacs
is still in progr=sa. The modiZizution is such that the radisc will
indicate rad per :our jose rii2s in millirads per hour raediation fields.

Additicpal -valuaticn tazis nf +ne devi
Treasure Islarnz, 1a- aboar? srit.  Funis Lave
purpose from Eurers.

& are plaan=d foyr NAVICOLCCH,
trer reguected for this

Informatic: ¢ she romt, s+, und capabilities of the device was
supplied to the CIfize of 3pacial Weapens Development, Fort Blias, Texas.

BuSanda anc Ni. Oaklatl - Liscrepancies in reported alphns contamina-
tion levels on stosxk items andi taeir panking materials whep similar items
vere monitored at NSC Oakland, LJU, Mechanissburg, and *he Navel Air
Meterial Center Llebheoravory wers i1ctestogaesi. I% was determined that the
NSC Oakland monitoring r=sults appsarad %o be czorrect an? ithe others in
error. The error orighat=d froxr tue 1nstructiorns %o ths activities which
states that all reasdings be takeu at 1 inch from the source. Thir distance
is greater than the range in air fcr the mlphe particies being measured.




Alpha Monitoring Facility - Favorable endorsements on the NRDL
proposal were provided by BuShips and BuPers. CNO indicated that the -
proposal has beern included in the FY63 program and the priority assiguoed -
is such that ite chances of being funded are good.

Optical Coating Laboratory, Santa Mounica - Rad-safe information on
the problems associated with the use of thorium fluoride were provided
in response to a letter-request.

NSC Oakland - Consultation was provided on the ceontamination control
procedures required to convert a storage area for radium-countaining items
into a work area to be continuously occupied by personnel.

U. S, Army, Presidio - Informatiom was provided on the effects of
medium energy X rays on photographic film. The shielding problems
associated with the use of the unit were also reviewed.

NAD Hawthorne, Nevada - A rad-safe inspection and report was made
on the temporary and permanent facilities used for housing a 1 Mev X ray
"unit. The temporary installatlion, although useable, did not have suffi-
cient shielding in areas other than the control panel., It was necessary
to restrict access to a considerable area in order to provide adequate
radiation control. The design of the permanent facility is such that
only the transmitted beam (beam parallel to the long axis of the tube)
may be used. The machine must be beamed at the outside wall of the
shielded space.

U. S. Department of Agriculture - Iuformation on the decontamina- -
tion of clothing was provided. Five references to additional detalled
studies were given.

Project 2.2 RAD-SAFE TRAINING

A l-hour lecture on the use of Navy radiac ipstruments was presented
to NRDL enlisted personnel as part of their training program.

A set of 12 complete lesson plans vere prepared in coonection with
a traioning course to teach the fundamentals of radiation and contamina-
tion contrel. A preliminary evaluation of the course material was made
in couvnection with the SFNS adult education program. The course was
entitled "Introduction to Radioactivity and Its Control." The material
was organized as follows:
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GENERAL UNDERSTANDING OF RADIOACTIVITY AND RADIATION
Nuclear Structure
Radiocactivity
Types of Radiation

BIOLOGICAL EFFECTS OF RADIATION
Biological Effects of Radimstion

HOW TO MEASURE RADICACTIVITY AND RADIATIOR
Principles of Radiation Detection Instiruments
Operation of Radiatior Detection Instruments

HOW TO CONTROL RADIATION EXPOSURE
Methode of Dosage Control
Typical Dose Control Problems

HOW TO CONTRCL CONTAMINATION
Contamination - Decontamination
Contamination Monitoring and Delineation
Protective Equipment and Waste Disposal

REGULATION AND GUIDES
Regulation and Guides

Volume I of PORACC was used asg a text. The major portion of the
material for the lesson plans was obtained from Volume II of PORACC.

A 5-day rad-safe training program was conducted at San Clemeonte
Island. The course was presented to six Navy enlisted persoannel who
were to asslst the health physicist assigned to Rydra IIA.

A lecture demonstration oo dosimetry nnd radiacs was presented to
NRDL eunlisted personnel.

Program 3.0 SPECIAL CPERATIONS

About 124 of the total available effort was expended on program
3.0 assignments.

Project 3.1 RAD-SAFE SUPPORT FOR NOTS, PROJECT 173

The report on two test operations conducted at NOTS was completed
and forwarded to NOTS. There vere no redioclogical problems.

- Rad-safe support was also supplied in connection with the clean-up
of the SNORT II area following a countamivating event. The rad-safe
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aspects of this iocident were documented in & letter report to files.

Since no additional effort was requested, the project has been
cancelled.

Project 3.2 HYDRA IIA

Rad-safe coverage was provided to project personunel during the
evaluation and calibration of various detection insiruments to be used.
Rad-safe monitoring gear was also calibrated, using the same radiation
source {Lu-177.)

Rad-safe support was provided for the fleld phase of HYDRA IIA.
Three shots, using 500 ¢ of Lu-177 per shot and a fourth shot, using
500 ¢ of Xe-133, vere completed during the fall. The lutetium was
used to trace the particulate products of the explosion (10,000 1b of
TRT) and the xeuon to trace the gaseous products.

Support for the project included:

a. Preparation of Annex E "Radiological Safety” for the HYDRA IIA
Qperation Plan.

b. Participation in briefings cooducted for the various state
ageucies, press, commercial, and sport fishing industries. The brief-
ings reassured all parties that there uneed be nmo concern as to the -
impact of these tests on the marine eavironment. The briefings pro-
vided good contacts for future interaction, should this be necessary.
Arrangements were made to establish a 2-mile restricted area around
. the shot point and to patrol the area as necessary to maintein entry
control.

c. Development of equipment and procedures to collect and analyze
Xe-133 samples. The samples were collected by arranging empty cans of
water as the cloud passed over the collecting station. The sample
analysis was done by freering out the Xe-133 onto activated charcoal
and counting the charcoal in & 3-inch deep-well scintillation counter,
The system can detect concentrations of U x 10-9 p.c/cc from a l-gallon
sample can.

d. Setting up an air monitoring station at Camp Mathews near San
Diego. This station is in the general downwind direction from San
Clemente Igland.

¢. Procurement of the necessary rad-safe gear for support of the
fieid phase of Hydra IIA.
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Monitoring results showed the following:
a. No meagurable radiation exposure ({40 mr} was observed.

b. Maximm air cootamination observed was in the 10'8 ye/ce range.
The meroscl conceotraticns at the edge of the controlled area were in
the 10-11 pc/cc range. (The 4O-howr MPC for Lu-177 is 5 x 1077 ye/ec.

The MPC for uncontrolied release is 2 x 108 pe/cc.)

¢. The maximum water countamination observed was in the 107k pc/ce
rooge. The water was contipuouely monitored and kept under surveillance
until levels of 10-7 pc/cc were cbserved. (The LO-hour MPC for Lu-177
is 3 x 10-3 yc/cc. The MEC for uncontrolled release is 1 x 10-4 we/ece.)

d. Very little contamination was detected. The maximum radiation
level observed following the shots was 2 mr/hr. (Messured with en un-
shielded GM tube.)

, At the end of the year, work was under way ou fleld sample apalysis,
data corganization, and preparation of the rad-safe report for the project.

Post-operational epvironmental samples were collected and analyzed,
The levels observed jndiczated that no restrictions from the radiation and
contamination control viewpolnt were required on San Clemente Island.
Project 3.3 OTTEVFOR

This project ipvolved the preparstion for and participation in a
clasgifled project urder the direction of COMOPTEVFOR.
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