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Officer, U.S. Naval Radiological Laboratory (attached).

2.

supervision by competsnt persomoasl.
aspects of the project will be Captain A. R. Behnke, Jr., MC, UBN.

-
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Lt Col Timmerman/65983/bjim

8. Chief of Staff Mamo 385, deted 30 Juna 1953.
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b. Request for use of vadivisotopes on human volunteers by the Commanding

Per paragrsph 8§, reference 2., above, proposed preoject using human volum-
teers has been carefully reviewad. Experimental deeign indicates close control and

The medical officer responsible for the medical
The project 1is

designed to determine the comtaminability characteristics of personnel (and clothing)
exposed to contact with beta-radiation emitters when operating as combat troops in a
fallout area.

It is considered that this project will provide information urgently re-
quired in the event of future combst operations ivc fallout areas.

3.

4.

1 Incl

0CS RS dtd 3 Jul 58

Recomuend approval of basic request, reference b., above.

FOR THE SURGEOM GENERAL:

BRYAN C. T. VENTON, Colonel, M.C.

w/Case No. 1329

Executive Qfficer

At B A AN

N gr o
~ F, W, TIMMERMAN, Lt Colonel, MC

Asst Chief, Research and Development Division

Adeputesscetl

/’/\.A{: o F
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SECURITY ©  MFICATION (if ang)

DISPOSITION FORM

FILE NO. SUBIECT
MEDCE-OH Use of Radiosctopes on Human Volunteers, NRDL
10 FROM DATE COMMENT NO. |
-Special Assistant for Chief, Preventive 11 June 1958
Nuclear Energy Medicine Divisicn Col Hall/mb/66867

Chief, Professional Div

Chief, Research and
Development Div

IN TURN

1. This appears to be a primary research and development problem of direct
concern to the Research and Development Division, which should take final action.

2., There appears to be no opportunity for gross overexposure in this
experiment..

3. Preventive Medicine Division interposes no technical objection to the
conduct of the project,

- Lt OCHfone
1 Incl HV R, HALL, JR, Colo s MC

BIMED ltr, 2 incls, 6 June 58

— REDRE se of Radiosotopes on Human Volunteers, NROC
TO. FROM DATE COMMENT RO, 2
pChief, Professional Div Spec Asst for Nuc Energy 12 Jun 58

Chief, Research & Dev Div Col Maupin/65957

Chief, Prev Med Div IN TURN
1, Agree with Comment No, 1

2., This is a worthwhile project which will give verification I believe to
our ideas on the subject. There is however enough skepticism in some quarters to
render the subject controversial. '

3+ The design indicates close control and supervision by competent personnel
therefore I recommend concurrence in the proposal,

1

1 Incl cﬁmfrom S. mﬁpxi\rg 7

n/c Colonel, M.7,
Special Assistant
for Nuclear Energy

D D AL 9 6 REPLACES NME FORM 96, | OCT 40 WHICH MAY BE USED U 8. GOVERNMENT PRINTING OFFICE ;1053 O - #6478
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MEDDR SUBJECT: Use of Radiosotopes on Human Volunteers, NRDL

TO0: CGChief, Research & FROM:; Chief, Pro- DATE: 12 June 1958  COMMENT NO. 3
Development Div fessional Div Col Isherwood/623%5
Chief, Prev Med Div
IN TURN

1, Goneur in Comment No, 2.

2. Recommend granting of authorization for this project by the Department of
the Army to the Commanding Officer, U. S. Naval Radiological Defense laboratory.

Incl SAM F. SEEIJ;&

n/c Brigadier General, M. C.

MEDDH

TO: Chief, Preventive FROM: Chief, Hesearch & DATE: COMITENT HC. 4
Medicine Division Development Division 13 June 58

Concur in previous Comment, and in the granting of authorizstion for this
project by the Department of the Army to the Commanding Officer, U. S, Naval

Radiclogical Defense Leboratery.
7 W

Incl )//IAL R. L. HULLINGHORST
n/c Colonel, MC
2
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29 JUN 1958
FIRST ENDORSEMENT on BuMed ltr M8-2/NRDL Ser 5123 DELZQ Jon, 58 Lrey)

From: Secretary of the Navy o
To: Secretary of the Ammy vehabh C

Subj: Authorization for use of radioisotopes on volunteers,
: request for by Commanding Officer, U,S. Naval Radio-
logical Laboratory

1, Forwarded with the request that basic correspondence be

approved,
«MLMX A
RICHARD {SON

Asnistant Secretary of the Navy
Copy to:
BuMed
BuShips, Code 348
CO USNRDL

]
/
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{
U.3, NAVAL RADIOLOGICAL DEFENSE LABORATORY
SAN FRANCISCO 24, CALIFORNIA

730-112
ALS;amny
Z3 May 1958

UsS. Atomle Energy Commiseion
Dlvision of Civilian Applieation
lisenaing Branch

Washington 25, 0.C.

Attentiony Mr. E, Ingene Fowler
Gentlemen)

Refarsnce is made to our AEC Hyproduot Materis) Lisense Ne, 4W-4#7-3,
in which the maximue amount of lLanthamum 140 the laboratery is awthe-
rised to possesp at one time is 2% curies,

The Labheratory 18 presently planning sn experimental projest emtitled,
"evaloment of Reclamation Provedurcs for Land Targete,” to he hald
st & deagtivated Army base, Camp Stonemsan, Pitteburg, C-ii:mh. Test
requirements are such ithat it will ke necessary to have a8 much as

200 ouries of Lanthanum 140 in standby storage or in use st one timse,
Therefors, it 1s requested that the possession limit for Lenthamm 140

wdar Lisense No. 4~487~3 be increased from 25 curies to 200 suriss.

For your information an abstrasct of .the sxperimental proocsdures to be
uged during the project 19 enclosed., Lanthamm Li0 will be used a8 &
radicactive tracer in thess studley, An abgtraet of the radiological
safety ocontrole that will be applied to the use of this material is

aleo enclosed,

Further reference is made to Oondition Koo 15 of Livense No. 4-487-3,

ust material shall not be used in or on human heings, produets
distributed to the public, or field applications. Ouwr pe supplier
has guestioned the proposed use of amms 140 a8 poesidly falling
under "field applisatiens.” We would appreoiate, after review of the
enclosures, Your oonourrange that this is a oontrolled laberatery wse
and not & £i61d applisatien as the term is defined in the ligense,

1 4:__. . f‘h\
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DEPARTMENT OF THE NAVY
BUREALU OF MEDICINE AND SURGERY
WASHINGTON 25 D.C. iN REFL Y REFER T

BUMED 7L :PFD:dfp
M8-2/NRDL

Serial: 5123 ;

26 June 1956 / b
Vi ’

From: Chief, Bureau of Medicine and Surgery 9 '

To: Secretary of the Army
Vin: Secretary of the Navy

Subj: Authorization for use of radicisotopes on volunteers, request for
by Commanding Officer, U. S. Naval Radiologlcal Defense laboratory

Encl: (1) Copy of CO USNRDL, San Francisco 2, Calif. Air Mail 1ltr to
SecNav, via BUMED, of 28 May 1958, same subject, with enclosures
thereto, and copy of BUMED 1lst end, thereon of 6 June 1958
(2) Copy of CC USNRDL ltr 730=112 AlS:ams to U. S. Atomic Energzy
Gaumission, DMv, of Civilian Application Licensing Branch,
Washington 25, D. C. of 23 May 1958 with enclosures thereto

1. By enclosure (1), the Commanding Officer, U. S. Naval Radiological
Defe e laboratory, requests authorization for use of radicisctopeas

0) on human volunteera in support of a project to be performed by
t.he U. 5. Naval Radiological Defense Laboratory under Department of the
Amy Project Order Allotment 99178/58, and supplies data to support this
request.

2. Bnclosure (2) contains supplementary information pertaining to procure-
ment of la

3., Since 1t 1s expected that most of the volunteers involved in subjsct
project will be Army persomel, it is requested that authorization be
granted by the Department of the Army to the Commanding Officer, U. S.
Kaval Radicological Defense laboratory to use radicisotopes on Army
volunteers as indicated in paragraph 2 of enclosure (1).

L. Attention is invited to paragraph 6 of enclosure (1).

Do

Copy to:
BUSHIPS, Code 348 w/o encls
CO USNRDL w/o encls
SO 6 27 14

o Rev W

[
-~
[
=
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’ 730-112
ALS:ams
21 May 1958

In order to expedite authorisation approval, in case it might be
necessary, we are applying, by separate correspondence, for the
necessary authorization to accomplish objective (d), Condition 15,
of License 4-487-3, which involves the human use aspect,

We shall be glad to supply any further information you may require,

Very truly yours,

L. T

R.E, HARRIS
Commander, USN

Acting Conanding Offiger
ard Direetor

Enclosures:

Development of Reclamation Procedures
for Land Targets

Rad-Safety Measures for Land Target
Reclamation Study

Copy to:
BuShips (348) w/enel
BuMed (74)
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' ABSTRACT
DEVELOPMENT OF RECLAMATION PROCEDURES FOR LAND TARGETS
INTRODUCTICH

A meries of experiments is plamned for the period 15 August to
15 October 1958 at Camp Stoneman, Pittsburg, California, to evaluate
lard! target reclamation techniques,

The specific objectives are:

a., To determine the relatiomship between recovery effective-
ness and those factors affecting operstional efficiency in order to
define optimum performance characteristics of the basic decontamination
procedures,

bte To develop new reclamation techniques for land targets
with emphasis on waterless decontamination procedures auch as motorized

aweeping, vacuum cleaning, ete,

¢. To determine the influence of various soil characteristics
and repeated method applications on the effectiveness of the basic land
reclamation techniques,

de. To determine the contaminability characteristies of per-
gonnel (and clothing) exposed to contact beta radiation emitters when

operating as combat troops.
Contaminant Materiale

A synthetie fallout material consisting of a radioisotopes
(Lanthanum 140) and a bulk carrier material will be dispersesd over the
test area in such concentrations (grams per square foot) to simlate
the maas of material that would be deposited under actual fallout con-

ditions,

The facilities at the MTR, Arco, Idaho, will be used to
produce the Lanthamm 140, Two grams of 1'420 will be encapsulated in
quartz capsules and irradiated in a neutron tTux of 101k n/cm?/sec for
a time sufficient to produce approximately & curies of Lantbhamm 140 on
the day it is to be used at the test site,

The Lanthanum 140 will be prepared in solutlon for mixing with
the bulk carrier material from behind a concrete hlock shielding wall by
means of a pair of master slave manipulators.

The dry fallout simulant will be prepared by combining the
Lanthanum 140 solution and the bulk carrler material in a modified
traneit mix truek. Slurry fallout simnlant will be prepared by com-
bining the Lanthamm 140 solution and the slwrry mixture in a modified
Chemical Corpe. decontamination truck,

Sna
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Dry simulant will be dispersed over the test areas by a
spreader mourted on the rear of a dump truck. The slurry simulant will
be applied through spray nozzles mounted on the rear of the decon. truck,
The wet and dry simulant will be applied to roofing areas by means of
hand drawn diapersers,

Test Procedures

1. To acomplish objective (a), the synthetic fallout, both
dry and slurry type, will be applied to asphaltic concrete and Portlamd
cemert concrete areas, each 40! x 200' in size and to roofing areas
40 x LO' in size, The decontaminstion tests will be made with strest
flushers and fire hoses with several variations of use. Before and after
radiation measurements will be made to determine decontamination effective~
neas. .

2. To accomplish objective (b), the synthetie fallout (dry ard
elurry) will be applied onto 40! x 200! asphaltic concrete areas and
waterless or near-waterless decontamination methods will be used. These
include the use of strest sweepers, vacuum cleaners, air brooms, stc,

3. To accomplish objective (¢),the synthetic fallout will be
applied to a 50' x 50" section in the center of a 100! x 400" land tesat
area, Uecontamination methods used will be surface removal by road
scrapers and plowing.

he To accomplish objective (d), the synthetic fallout will be
applied to two 100! x 100" land areas and troops will be maneuvered
through the area., The degree of clothing contamination experienced will
be evaluated,

18-22 July 1994
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ABSTRACT

SADTOLOGICAL SAFETY MEASURES FOR LAND TARGET RECLAMATION STUDY

RADIOLOGICAL SAFETY OPERATIONS

Radiological safety monitors will be present during the preparation
and dispersal of the synthetic fallout material and during decontamina-
tion operations, The rad-safe group will be directed by a health physicist
who will serve as a staff advisor to the project officer, The mission of
the rad-safe group will be to advise the project officer on rad-safe
measures and to minimize radiation exposure to project personnel, and
provide necessary rad-safe support (personnel decontamination center,
envirormental menitering, ete.).

Fnvirommental Monitoring, Continuous air sampling will be conducted
at the boundary of the controlled area during all test operations. Water
ran-off will be colleeted in retention pits and will be sampled prior to
release to the environa,

QADIOLOGICAL SAFETY TRAIEING

A radiological safety training course will be presented to the mili-
tary personnel assigned to the project. The course will be sufficient to
familiarize the personnel with the land target studies and rad-mafe
procedurea, as applicable.

BASIC RADIOLOCICAL SAFETY STAIDARDS

The rad-safe standards will be derived from "Radiological Safety
;tegulationa,"l of the Navy Bureau of Medieine and Surgery and from the
Atomic Energy Commission "Standsards for Protection Against Radiation."
The maximm permissible exposure (MPE) will be 3.0 r per 13 weeks not to
exceesd 5 r for the operation provided the lifetime accumulated exposwure
of personnel does not exceed (N-18) x 5 rem where N is the individual's
age,3 The maximum permissible concentration (MPC) for Lanthanum 140 alr
and surface contamination are taken from the Federal Register, 10 CFR
Part 20, The MPC's for skin, elothing and equipment contamination are
derived from the USNRDL Health Physice Division's MPC's feor routine and
special operations.* Table 1 tabulates the maximm permisaible limits
to be used in this operation.

1 NavMed P-1325 (Revs 1951)

Z AEC Federal Register, 10 CFR Part 20, January 29, 1958

3 National Committee Radiation Protection, Statement of 8 Jan 1957

b wprineiples of Radiation and Contamination Control®™ Marmal, Review
Draft, Fall 1957, Chapter 4.

/
;f) ko !r?
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RADIOLOGICAL SAFETY FACILITIES AND EQUIPMENT

Personnel Dosimetry. Film badges will be used to dooument the whole
body gamma and beta exposure received by personnel participating in the
land target studiea., Self-reading pocket lonization chambers will also
be used for monitoring the daily personnel exposure, Visitors will be
lssued film badges to record their radiation exposure, Speclal wrist
film badges will be lasuved to measure hand exposures as necessary.

Portahle Monitoring Equipment, Portable radiac equipment will be
used for radistion and contamination monitoring, a Cobalt 60 source will
be used to check the gamma calibration of the instruments at the test
site, Table 2 lists the available radiac equipment.

Personnel. Decontamination Center. A two story Army barracks at the
test site will be umed as a Personnel Decontamination Center and Rad-Safe
Centar, It will be located near the test ares making it convenlent for
the processing of all personnel entering and leaving the test area, Stan-
dard clothing and equipment will be issued for use as protective elothing,.
Table 3 lists the protective clothing requiremsnts for processing 75 to
100 personnel per day based on a 2 day laundry cycle.
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1.

TABLE 1
TABULATION OF MAXIMUM PERMISSIBLE LIMITS
Parsonnel MPL

(a) Radiation exposure per 13 weeks
Gaumma, Beta

Whole body 3.0r 15 rad
Hands and feet 15~ 30 rad

{b) Aerosol Activity: Occupational L x 10*6 mwe/ec
Envirommental - 1 x 107 pefec

(e) Food and potable water: Food and water showing any contamina-
tion will not be consumed,

(d) water to environe - 0,1 uc/ml

Berkelegy 2750
MPC Contamination Meter
Indication for MPC
(e) Skin contamination 1,000 d/m,/cm:a 500 ¢/m
2, Clothing MPC

(a)! Personal

General clothing; fixed 1,000 d/m/cm2 500 ¢/m

Shoes, fixed 10,000 d/m/cm? 5,000 c/m
{b) Rad-safe elothing for uncontrolled use

Coveralls, fixed 1,000 d/m/om” 500 ¢/m

floves, hats, ctc.j fixed 5,000 d/m/cm* 2,500 ¢/m

Shoess fixed 10,000 d/m/cm? 5,000 ¢/m
(¢) Rad~eafe clothing for controlled use

Coveralls; fixed 50,000 d/m/em> 25,000 ¢/m

Gloves, hats, eto.y fixed 100,000 d/m/em® 50,000 ¢/m

Shoes; fixed 250,000 d/m/em® ——
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quipment Mo

(a)

rinal learanee

v
Jemovahle

‘b Operational Clearance

Fixed
Removable

Radloactive Sample Shipmenta

(a) Tourier shipments:
20 Ajrerafte

(b) Comnon ecarrier:
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o Perkeloy ZTED
wiiamipalion Meter

indication for MIC

2
10,000 d/m/cm 5,000 ¢/m
5,000 d/mf12 in® 2,500 of/m/12 in°
wipe wlpe
100,000 d/w/en® ., 50,000 e/m ’
50,000 d/m/12 25,000 ¢/m/12 in
wipe wipe

Gamma radiation level to be 1 r/hr
at the surface of the container
with removable 5ont.am.1_nation
5,000 d/m/12 in® wipe (2,500 cf/m
on Rerkeley 2750 contamination
metEr)a

A radioactive shipments by
compon carrier to conform
with ICC Regulationsa.
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TABL: 2

RuCOMMENEED STOCK LEVEL FOR 2ADIAC EQUIPMENT

1. Contamination Metaras

AN/PDR--27F 12 each
GoMo Side-wirndow (Berkeley 2750-1) 9 each

20 Dose Hate Moters

Al/PDR-18 2 each
AN/PDR-T1B 2 each
Cutie Ple (El -Tronics Model CP3DM) 6 each
3, Personnel Domimeters
Film badges {DuPont £ilm 555 and 510} 1500 each
Pocket Ionization Chambers, self-reading,
0-200 mr 75 each
Pocket Jonization Chambers, self-reading,
0-5r 20 each
Poeket Tonization Chamber Charger 4, each
4o Aerosocl Sampiers
Portable spot aerosol samplers 6 each
Continuous constant flow suction units 4 each
5. Laboratory hRadicassay Equipment
Sealer 2 eath
Count Rate Meter, 1615-B 2 each
GoM, Destector, end-window 1 each
1 each

GoM. Detector, side-window
6o Miscellanecus counting standsrds and calibration sources.
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TABLE 3

PROTECTIVE CLOTHING REQUIREMENTS

Item Quantity Stocked
Coveralls 300
Shoes a0
Socks 300
Caps 200
Hoods 50
Gloves, cotton, short 300
loves, cotton, rubber-dipped 50
Glovea, rubber or Neoprene, heavy 50
Gloves, rubber, Surgeons 100
Booties, plastic 300
Foots, rubber; sizes: 11, 12, 13 (16 each) L8
Shields, face 2
Magks, assault 2
Canisters, spare (for assault masks) 24,
Bags, laundry 2h
Shirts-T 300
Shorts 300
Towels, bath 300
Gear, foul weather (Rain Parka and trousers) 10
Suit, all plastie b
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~« The corplete details of .L.tope u 2 are given o encjosure (10
afilrment (17, The experiment wil he conducted b mEganeers axperienced
-n the uase of ralioisotopes, who have it previous exyerience with this
trpe of worly, excopt that contact with the Lal*9 was sncidental to the
purpose of the previous work. For any one run the Jdsep tissue gamms rad-
tation dose w!ll be less than {.> rad and the beta-gamma radiation dose to
the skin will be less than 2 rad. The number of runs in which each vyolun—
teer will be ycrmitted to participate will be determined in accordance with
reference (b).
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L. The follow:ng named trained phy:icians are member: of the Luboratory
3taff and will be available at all times for consultation:

Capt. A. k. BEMNKE, Jr., MC, UGd, a physician trained in
internal medicine; has wide eXperience In physiological research.

TOEERT . TEVLLL, eD., Emeritus I'rofessor of Haldiology,
Stanford University Medical School.

5. After review by cognizant Bureaus and if the renuest is approved, it

is requested that enclosure (1’ be forwarded to the Atanic Energy Commission,
Isotopes Branch, Division of Licensing and Degulations, 1717 H Street, N.W.,
Washington 25, D.C., for the purpose of obtaining AEC approval of this pro-
posed use of the subject radioisotopes.

6. As pre-test work should be initiated within one month, and the field
test will begin in August, it would be appreciated if this request were

expedited.

Juila MeQUILKIN
Cor:r to:
SuShips, Code ' {(w/o encl (1))
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Table 1 Anticipated Dosages to Personnel During Initial Test Rums.
Body of Tavle Tives Dosage in mrad.

Fun MNo. ‘laneuvering Monitoring Dosimetry Total
A ieep dose (v 60 .26 1.7 2.2
skin dose (BW) 9.3 3-1 1513 28
g desp dose (y) 6,0 2.6 13 22
skin dose (P+) G373 31 153 280
C deep dose (v) 43 19 21 155
(if reqta}
kin dose (p+y) 663 219 1093 1975 g

The maximum permissible whole body exposure for a single exposure period is
3000 mr gamma ~nd 25000 mrad beta.

Appendix A give: th: method of computation.

L. The contam'nation of and dosage to personnel participating in the test
runs will be vontrelled by the following means:

a. Synthetic fallout: The [al*Y is produced from high purity Las0,
by neutron irrailation and is checked for raliochemical purity prior to
field tests. Lot 731, which will e usel for these tests showed a 40 hr
half-life after U, half-lives and the garma spectra revealed no impuritieas.
The solubility of the radionuclides was found to be less than 0.1 percent
for 1 gram of symthetic fallout in 100 ml water. Each irradiated lot is
agsayed when received to insure a controlled specific activity which ranges
from 1 microcurie/gram to 10 microcurie/gram. ‘

b. The test area will be monitored to determine gamma radiation intensity
before the maneuvering period, and the total time interval for maneuvering
will be set short enocugh to assure a gamma dosage considerably below the MPE
(see Table 1).

ce Pocket ionisation chambers and dosimeter film badges will be worn
throughout the test runs to give a continuous indication and s permanant
record of dosage.

i ;o “,\ [ ! . I.“t . "
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d. In order to prevent inhalat . .7 *n. imthetic fallout, gas masks
£ T p
ark 9} shall te worn during the p = ".»~ runs, A, B, and €. After
each of these mins, the filter .t .. .~ . will be given to the Radlo-

legical Safely repre:entatave ! o evi,1a® on. The use of gas masks for the
remainder of the run: will be cont.ngon® upor the Rad-Safe representative’s
recanmendat ion.

e. A Radiologi-al Zafety represertat.ve will be present during the test
runs to assess and ailv e the project ofI:cer on the radiological situation.

f. The mon.toring period, with its tl.orough radiation survey of the
soldier, will bLe used tu detertine (¢ rrompt showering is advisable and to
determine the tire required fcr film axpowure during the dosimetry period.

g2+ 3oldiers will =% 'e releazen from the test area before showering
and Radiological Safety monitoring.

n. Excretory .pecimens from the soldisrs will be collected and radiation—
~ounted to deterw.:~ ‘ha magnitude ¢f nternal "contarination",

i. A1l men participaiing in thews texts will be thoroughly jinformed as
to radieolepgical healih aspects of t!eir participation in this test. Written
statements of voluitary participation will be obtained from each man.

The following rari~raphs give inforunt_on to Supplement that given on
AnC-313 (=570, The Ttenr numbers refer Lo rorresponding item numbers of
AUC-313 (2-57,.

step 24 Train.n- nd expericnce of .-.i vidual users is as follows:

« s 3artr has been a namper of the Scientific 3taff of U3NRDL
for © years. Imrirg *nis time he has received ruch experience and informal
t-aiping n the prainciyles and practices of radiation protection and monitor—
ing techniques and instruments through hi. participaticn in the weapons tests.
In addition, has taken * units of formal training from Un’versity of California
Extension in atomic physics, including nuclear processes and measurements.

At USNRDL, . Sartor was in attendance at a seminar and lecture series con-
ducted by Dr. Z. L. Alpen on the biological effects of radiation.

R. He Elack has been a member of the Scientific 3taff of USHRDL
for 5 years. During this time he has received much experience and informal
training in the principles and practices of radiation protection and monitor-
ing techniques and instruments through his participation in the weapons testa.
In addition, has taken 5 units of formal training from University of California
Extension in nuclesr physics, including nuclear processess and measurements.

At USNRDL, Mr. Black was in attendance at a seminar and lecture series con-
ducted by Dr. E. L. Alpen on the biological sffects of radiatiom.
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Item 9e Mr. Sartor's experisnce with the use of radioisctopes, in
addition to operating crews in areas contaminated by the fallout from
weapon tests, includes:

a. Lal*% 6000 mc/run st Camp Stoneman for z months, where
the 1al*? was used as a tracer for soils.

b. ¥Y9°, 500 mc/run at San Bruno for 1 month, where the Y®°
wa3 used as a tracer for soil.

Mr. Hlack's experience with the use of radioisotopes, in
addition to operating crews in areas contaminated by the fallout from
weapons tests, includes:

a. 199, Sr%9 2000-mc/run at USIHDL in 31 process of separat-
ing ¥%° fram Sr°°.

be Mfp, 100 mc/run at USMRDL in decontamination experiments

Item 11. Cof° and Ra sources calibrated by Bureau Standarda. Weekly
calibration on a range for monitoring equipment; daily, for scintillators,

Item 12. TuPont Duopak 555 and 510 films using U and Ra calibration,
processing and controls as per DuPont instruction.

=700 mr and O-5r ¢:f readin% dosimeters will be issued to
all personc exposed to radiatiors from Lal*V,

Facilltles will ce :vailabie for radicanalysis of urine
specimens.

It Lo f{a) A. L. Baietti, Chairman, .ladioisotope Committee at USNRDL
since 19513 Head, Health Phy-ics Divicion at USMMDL since March, 1953 to
date; 2 years as Head, Radiological Safety Branch, USHRDL; 4 months as
Radiological Physicist, Assistant Head, Health Physics Branch, USNiDLj
8 months as Vacuum Engineer, Carbide 11l Carlwon Chemical Corp., Osk Ridge,
Tenn.} 5 months as Physicist at Tennessee Eastman Corp., Oak Ridge; 2-1/k
years as Physicist, Kellex Corp., llew Tork; < months as Senior Engineer
with Jackson and Moreland Co., Boston, Mass.

(b) The following named trained physiclans are members of the
Laboratory Staff and will be avallable at all times for consultationi

Capt. A. R. Behnke, Jr., MC, USN, a physician irained in
internal medicine} has wide experience in physiological
research.

Robert R. Newell, M.D., Fmeritus Professor of Radiology,
Stanford University Medical School.
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Item 15 The area contaminated by the 1a'*Y traced soil will be con-
trolled for_3 months. As 1al*® has a 40 hrs half life, this will give a
decay to 10 15 the original isotope level, which is ample decay for per-
mitting unrestricted accesa,
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IAHIE A~] TRIT QONDITIONS

ZnA  Ep;3d BRm¢C

Specific activity of traced soil 0.1l uc/gm 1 pc/gm 2 to 10 uc/gm
Mass loading of traced soil on terrain 20 gm/ft2 20 gm/ft? 20 gm/ft?
Maneuvering tire 1/2 hr 1/2 hr  1/2 br
Monitoring time 1/2 hr 1/2hr  1/2 hr
Dosimetry time 5 hr 5 hr & hr
TABLE A-2 ASSUMPTIONS USED IN QUMPUTING DOSAGES
Effect on Computation

Assumptions Dosage Hstimgte Affected
Jamma energy is o Mev slightly conservative all y
Test area 1z an Y.nfinite fisld® oncervative y bath
Beta "bath" lusagr ~in be corputed
fram the contact. 8 fermula high con:ervative 5 bath
Masg loaiirg of soil on skin ir 5 -~ /am® very conservalive f—r skin
Mass loadiny of so0il on rnlothes 1 )
5 mg/am” Yvery conservative B~y clothaes
Dosages to 1 ji~ticular biz e area no effect on

delivered simultaneously from iifferent estimalc ail total

sources are cumulative
Dosages frow clothing can be computed as

i? the 30ll were in contact with skin conservative B~y clothes

METHOD OF GOMPUT ION

The reference usad for corputations is J. D. Teresi and A. Broldo,
"Estimation of the Camma Dose Associated with Radicactive Fallout Material™,
USNRDL-~TH-18 (1954).

For the computation of dosages to an individual during a test run, the
following formulae and nomenclature will be used:

I?_ - K",A.E for gamma (1)
IB - KBA for beta (2
D = 1%
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A = activity level (rc/cm®} K, skin = 5,5

DT = dosage for gamma (r) IS = dose rate y (r/hr)
D!3 = dosage for beta (rad) Iﬂ - dose rate B (rad/hr)
E = v rhoton energy {lev) t = time (hr)

Kr bath = 0,16

KY clothes = 0,26

KT skin = 0,26

Ka bath = 5.5

KE clothes = 5,5

Equations (1) and (3) combined give
D -
. KY AET

A i suver

Gamma dosage from terrain

DY bath = 0,16 x 20 g/ft? x 1 £t%/93C ar” x 0.1 ue/gm x 2 Mev x 1/2 hr
Dr bath = C,344 x 1072 r

Similarly:
D . , 4 -
Y clothes = C .26 x .NO5 x (L.) x 2 x 1/2 » 6,13 x 103 r
D_Y skin = 0,00 x J005 x Cul X2 %1/ =Cl2x107 3¢
DY TOTAL = 0.6C x X0 2 r
DB bath = 5,6 %20 x (.l x o/ = 5.5 x 10 ° rad
G20

1.4 % 107 rad

clething = 5.5 x .005 x 0.1 x 1/2

Da skin = 5.5 x 005 x 0.1 x 1/7 = 1.4 x 10 3 rad
13B TOTAL = 8.7 x 10 3 rad
During Monitoring

DY clothing = 0.26 x ,005 x 0.1 x 2x1/2=0,13x10 3 r
D,. skin = 0,26 % 005 x 0.1 x2x1/2=0,13x103r
D, TOTAL = 0.26 X103 p
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hHBime)
Da clothing = 5.5 x 005 x 0.1 x 1/2 = 1.4 % 1073 rad
DB skin = 5.5 x 005 x 0.1 x 1,72 = 1., x 107 * rad
DB TOTAL - 2.8 x 102 rad
g fme
D_r akin = 0.26 X .005 X 0.1 x 5 =1.,3x20 23 p
DB skin * 5.5% 005261l x5 = 3, X 20 2 raz

The dosages from Run B and C will be %10 and x70 the dosages fram Run
as the only change in conditions is the specific activity of tha soil for
Run B, and it is x20 and X70 the specific activity used for Run A.
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