S ~=Tn view of the ursual - featu.‘re&‘ot

. was altered by the accidental axpéisure whd.ch produced barely discern-

.of testiculaxr tissus, and its pbysiolégjr, and 2) to vhat extent was
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United. Statea Atamic Energ' Wéim ; . ) COL'LECTION )‘ e L/U:Jk ,’
Tactopes Branch | I .g—~ :
Divisiod of Materials mcenéind U bone L

w&ahingtm’ Do C, 205)‘5
Aitentionz Mr, Iuchara B’. clmniughsm, chief

s an application i’ur ucens
Aomdndl five durde:

’ &iénm to e used as . titan
Iuti tritdds tavgets foir 8 42 WA FeRa
THiB applidation 18 wniius) ﬁv&%ﬁa RGRs
cofrtrollad production of netzti'ﬁﬁ RAHF b ddten of .5 6
the tastés of hmen voluntesr sabjdetd 5 b& ¢drried out at the W&s -
ingten State Penttentiary at Walla Halla, ' The 1 MEV neutrem irredid- -
tion redearch is complementary to a bm'ogram of 250 KVP x-ray urad:l.ation ,
studies now almost complete and a grogram of 2.5 MEV neutrons research. -
which has utflized deuteron targets to prodnce the same rangs of doses. pe

32 thid d¥frtimntal progrim, every .
effort 1as been made to supply domplate suprics Mginformation t6 a:td
in expeh;l;ting action on oux arilieaﬂm byr ths 'Division of Materiala '

| The study of effects of' {raddation on hman testes ims ﬁrﬁt undér
taken by C Alvin Paulsen, M,D; followlrg thé criticality accident at
Hanford Atomlc Products Operaticn, Ridhland, Weshington, 4n April, 1
Olinieal followups on the three -exposed me:l gave clear indication that =
spermatogenesis, chromodomd torphi Idgy ‘and pituitary gopadal cantrol

,,:auLhare uubm{:e o,
iy bv m‘ﬁ iy

abls effects elsewheras in the body atid at absorbed doses expected to
be below the limit of biologl.cal obsarvation: Two questions posed by
these clinical observations sre 1) what 14 the "special” vulnerability '

this attributable to neutron 1m&iati

Following presentation and puﬁliéation ‘of the clinical ﬁ.ndmgs
regarding the Hanford aceident (ndér. the auspices of the Colorado State
University meeting of the Inmtatnaticnai Byuposium on the Effects of
Ionizing Radiation to the Reproductive systen (edited:by-W, D, Carlaon,
P. X, Gassner, New York, The MacMillan Compamy, 1964, pp 305-30T;
reprint enclosed: Append.ix I) an increased awerenass of the aigni-
ficance of the findings waa expresse& and as a result the Hanford
clinical teau under Dr. Paulsen was, enccuraged to undertake additional
controlled research, AEC Crant No. AT{45-1)1781 wvas awarded to the = =
University of Washington in support of this research, Mr. Paul Henshaw ' '



- Clinical Investigation Camime 'dﬁivmity of Washington, o

'odbecoo

" at Walla Walla, B8ixty-two inchés of concrete wds substituted for the 23" °

 Penitentiary Medical Divectcr, Dr, Carroll Heffron; and the Director of

.Dr. Garrett Hayns, dated March 12,

-unnecassary. exposure of the bowel and blddder minfuized, In addition,

T R Cewes T AT Y Y AP e 151 b - - © e e o e g ey ey

United States Atomlc Energy cm “m S 1§ 19"'66" ,

of the AEc Divisiou of. Biology and Mediéine 13 the contract adm.tniwtator.
Dr, Paulsen bears the primry responsibility as senior investigator and ,
vill perform the clintcal studies necédsary to evaluate biological respoi;s
of the tissus, Dr, William C, Roeséh hig supervised development of the
physical apparatus necessary to perfarm the irrediation and accurately
establish the dosages. Ag Manager of Radiological Physics at Battelle-
Northwest Pacifie Nortiwvest Iaboratoried Dr, Roasch directs a co:npe‘l:en‘k
staff and has available whatever eqnlpmnt or facilities may be deemad
necessary for successful completion 6f thesé studies. (Curriculun Vitaa o,
for Drs., Paulsen and Rostich afe attached aé Appendices IT and IIT to this
applicayton,) Under Dr. Rossch’s &ifection; Mr. Kemeth Swinth, Redearch'
Belentist in the Radiologlcal Pliysics Uadt, attells-Northvest has been
assigned to maintain and operatd the phyuical facility at Walla Walla and
perforin experimental dosimetry and héalth physics measurements. Mr.. va‘i:ﬁ
18 qualiffed for this respohsibility’ b¥ reasctt of his acadewic training
(Mastér of Sciences, Radiologlcal Sciéw -84 hls work during dmmp‘-
mental stages of this expaﬁméuﬁ"ii;_ “, _ ,

'.I.'he maent sta.tus of thia : 'ﬂi"‘ﬂ foum R

1) Fokiml asrasigenints i
the Hashington State l’enitanﬁiﬁ?‘

with the utide
5 ﬁaﬁa Wdlla, Mr. B, .r. Rha#,

the Washirgton State Depextmenf &¢ Thskifutlons, Dr. Carreth Beyhi,

the use of the Walla Walla State Penitentiary hodpital facilities and 1

prisoner voluntesr subjects, (Sea lattsr to C. Alvin Paulsen, .D. from
1963 Amdix IV-)

2) Nace, sary Mco-leg.l AT
have been fegotiated by Dr. Pai

'3) Tha' Pokng-Rucldas é - : 9591 Ketron Genérai:or Bis
beén set 0P in thé Radiologiéal’ Phydfon, Sectim at Battelle-Northrest
Pasitie Horthwsst Aboratoriss (Hinford) and ehielding and dosimetry
pilot studies have beed performed using sppropriate human phantoms, -
By this means the most effective use of the feutron generator has been
established; that ia, expostre of the gonads has been optimized and

actual operating experienca has bcen gaiﬂéd a.nd ahielding design reqniré
uents hav\s been datermined. .

Excerpts from Mr, S\r:lnth'a p:llcb neutrcn sumy and . shieldi.ng e%udy
and a floor plan of the installsd fatility are presented in Appendix V, |
The surveys were made using a tritium target and KOO uﬂ.croamperee of beam 5
current. In order to satisfy staté fire inspection regulation i
specifications were changed at the time of final asseumbly of tﬁe facility

of concrete plus 18" of inflammdble parefin, For the same reasonm, the LO"
vo:: beam top shield was repla,eed by niné inches of conerete and 8 ho" deep
water tank, ,

%) The nominal ﬁve curie tritium ‘cargata vhich are the subject of
this license have been employed in the pilot study et Hanford., Tritifum
containment experience to date has been satiafactory in that while the
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" exhaust ineluding tritium and ogohd to the tuilding exterior, Gloves wm

Naverthaless protestive: 288!

. Rosufcan ’be ecnﬁ.rmed

United Btaﬁes Atomd.c Emrgy C‘ommiuian ; | | April 7, 1966

wesence of contandmticn with:l.n the syrbem i:aa been veriﬁe& tnere :I.s nb
excésgive tuildup, Also, tritium air monitoring has shovm no detactable >
concentration in room air during suspect procedures, This evidetice whd.ﬁhn

standing épecial ventilation ductﬁg and blowers will vent vacwun pump

be worn during target changss and urine samples will be token on thoss . .=
Tegearch pereomel most subject to cmha.mimtion during operaticn, -

5) RoomB-O:L ‘cne of Lhrée ad,j‘ storaga foons in & eormef of 'ahe‘j
Penitenﬁary Eomtel basement, has bésn preparad for tha installation of
the neitron generator and necessdry shielding, ' The research staff ooms
stdtutes the only regular occupents of the basoment area. Since studfes
ars t0 ba carried out only e altamting Wednesdaya each month, there 18
no questiod of contimous expodure to etthér peutrons or tritium gasg

- HEH Bl donsdérviitive so that occtpled
areas will not extded 2 uyem/h fmmtafs abiové Room B0 15 .the
ad wnﬂgé 24ve manbers of ehé- i-dgum- i’e gedrols starf, vill be disigne
neution-tetd-gamnd 11 } A GSRLESE Badge: 1) de pucea,m:
Mr. Bariav's orﬁ.cs to indiea YA, ‘

Washingtod State Panitentiiry. Bcspitax at. W&‘L‘La. Walla wrbh doses ranging;
from 6 to 400 rdds, Dr, Robert Parkir 6f thé Department of Radiblogy at’ '~
the University of Washington Hospital 13 serving as tacimical comsultemt”
for these x-ray studies, Datd already obtained by Dr. Paulsen has shown o
that the kind of {nformation expécted cii the dasis of the éa.rlier Banfcmf
mmltsvﬂlbaomimdmm""'mn%udeumm ‘

 Thé deubron generator it uti s . raqul

stu@ of piitron exposure eﬂéetd. Néution axposir

made at 6.5, 1.0, 2,0, 10, 20, &Ad L0 t4ds from deuteriun target mdt
béd duplicated with the highér enerﬁf tritium target neutrons, B'peciﬂc_ ;
objectives are (1) determination of the wmximm dose which doés not

significantly alter cpermatogsnésidj (2) spproximtion of the doss

which permits full recoverys (3) applicability of protection aﬁ'orded
by an altéred dietary régluoen iueh as Xatogenie regimen; (%) by miero-
seopic examination of namuem tn'bule damaga , the IET concerts of

Porty to s:lxty haalthy volunteerﬁ betwaen the ¢ ages of 21 to hs
H‘hose mtemeswinmeedtmmﬁmperiodbynwyemﬁll
be recruited with the assistancs of the Medical Director of the Wash-
ington State Peniténtiary st Walla Walla. The afms of the experiment
and its dmplication with respect to 1léeal. injury and in ths future to
fertility will be discuseed and documented with each volunteer, A
schedule of stipends for services has bdén established (i.e., $10,00°
per month during the experlmentanﬂ$25.oo during the month when
teaticle ‘biopsy 13 perforued),

' Control observations of the subJecta will precede neutron exposures,
Paramtarn of the experiment are urinary-gomadotrophin excretion titre, = - -
urinary-estrogen excretion titrs as an index of leydig cell function, e
repeated geminal fluid emm:lnations » m:lcroacopic examination of testicular
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i

bioﬁsy tﬁecimen,plua 41ssua cultura ahd sﬁbseqpent evaluation of ths

chromosomal pattern and morpholoy (1.0. "breaks” and changes in chro-
mosoml mxmber).

i‘ollowing exposuxe, sub.jects wiu. be followed by repeated exam- (.
imtionso:fthscoutrolparamtemforuptotmyeau. L

| Baua‘logleu Safety mmm
Bt bbe -

0808?02
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- Form AEC=313 ~ ATGMIC ENERGY COMMISSION form approved.
(5-58) APPLICATION FOR BYPRODUCT MATERIAL LICENSE | Pudae Berwow Mo, 30-R027.4.
i INS TRUCTIONS. ~Complete Items 1 through 16 if iﬁll is an initial application. If application is for renewal of a licenss, com.
- plate only {tems 1 through 7 and indicate new Infarmation ar changes In the program as reque sted in Items 8 through 15. Use

. supplemental sheets where necessary. ltem 16 must be completed on all applications. Malil three coples t0: 1.5, Atomie Energy
{ Commission, Washington, D.C., 20545, Attention: lsotopes Branch, Divition of Licenaing and Regulation. Upon approval of this
: opplication, the applicont will receive an AEC Byproduct Material License. An AEC Byproduct Material License is Issued in
; accardance with the general requirements contained in Title 10, Code of Federal Regulations, Part 30 and the Licenses is sub-
ject to Title 10, Code of Federal Regulations, Part 20, ’

-

). {o) NAME AND STREET ADDRESS OF APPLICANT. (lnstitution, firm, hospitol, |(b) STREET ADDRESS(ES) AT WHICH BYPRODUCT MATERIAL WILL 8€ USED. (If
person, efc ) diﬁ_onn! from 1 (o).} o

C. Alvin Paulsen, M, D, Washington State Penitentisry
Assoclate Professor of Medicine . Walla Walla, Washington
University of Washingbton School
of Medicine '
Seattle, Washington 98105

2. DEPARTMENT TO USE 3YPRODUCT MATERIAL - ) 3. PREVIOUS LICENSE NUMBEN(S). (If this Is en opplication for M.d L]
' AEC Contract Research AT(L5-1)178L | ficonse, pleose indicae ond give number.) N

(Prison Inmate Volunteer Studies)
Penitentlary Hospital None

4, INDIVIDUAL USER(S). (Name and Htle of individual(s] who will use o¢ divectly 13. RADIATION PROTECTION OFFICER (Nome of person designoted es rodiation pro-
supervise yse of byproduct materiol.  Give iraining ond experience in Ifems 8 ond loction officer if other than Individual user. - Atoch resume of his Iroinlng ond ex-

i Supervisor: C, Alvin Paulsen) M,D,| Preresifimecd?) S
Operator: Mr, Kemmeth Swinth - Mr. Ralph M, Baltzo, Director

: : . " Radiological Safety Division -

University of Washington -
Seattle, Washington 98105 -

e W e & A

e b

8. (o) BYPROOUCT MATERIAL, ~ (Elementy {b) CHEMICAL AND/OR PHYSICAL FORM AND MAXIMUM NUMBER OF MILLICURIES OF EACH CHEMICAL AND/OR PHYS.
. } and moss aumber of sach.) ; ICAL FORM THAT YOU WL POSSESS AT ANY ONE TIME. (i secled source(s], olfso sicle nome of monvfaciurer, mode!
/"!\ ' S number, number of sources and maximum octivity per source.) . : . : : .

i | BH "~ 777 - |Three neutron generator targets - ﬁomina.l.is_ curieSea.ch
g WU r T |Dexag Naclear Model 9591 . i T ooin

AR
K

7.° DESCRIBE PURPOSE FOR WHICH BYPRODUCT MATERIAL WILL BE USED. . (if byproduct malerial is for **Suman use,” supplemen! A {Form AEC~31J10) must be com-
pleted in lieu of this item. If byproduct material is in the form of a secled source, Include the make and model number of the siorage container and/u_jd'yf« n
which the source will be stored and/or used.) Sl T

""" Neutron generstor ta.rgét (Texé.s)-:Nuélear Model 9700) to supply a.dequa'.'l:,ejm '
flux of nominal 14 MEV neuprons to complete study AT(45-1)1781 of effects
of x-ray, 4 MEV and 15 v “_xll_'exlitron doges on human testicular yhyeiolo_gy; .

0008903  — e
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Form AEC-313 (5-58) i} o Page Two
TRAINING AND EXPERIENCE OF EACH INDIYIDUAL NAMED IN ITEM 4 (Use supplemental sheets if necessory) -
8. TYPE OF TRAINING : DURATION OF | ON THE JOB | FORMAL COURSE
Mr. Kenneth Swinth - WHERE TRAINED TRAINING | (Circle omswer) |  {Circle amtwar)
J o Principles and practices of radiation niversity of’ Wash,. Radlological . t‘y B B
profection. . .- <. AL ... .....|Sclences, M, 8, Degree Two Years| Y"’ Ne @ No
b. Radiooctivity measurement standordiza- 1t . ) .
tion ond monitoring techniques and in- R&d10108108-1 Physics 0pera.tion, ( Yes ! No @ No
Shruments. ... Battelle-Northwest, Richland, Wnl i
T T ~tr
c. Mathematics and calculations basic to the . Y . O
use and measurement of radioactivity . . Jes o Mo Yor) Mo
m RLJ -
d. Biological efects of radiation. . ... ... h . ) . . ' Yos  No | :!'—‘J No
9. EXPERIENCE WITH RADIATION, (Actuol use of radioisotopes or equivalent experience.)
ISOTOPE | MAXIMUM AMOUNT WHERE EXPEMENCE WAS GAINED DURATION OF EXPERIENCE TYPE OF USE
Neutrén exposure |Radiologlcal Physicas Opera-| Three Years Tilot studies of
studies and tion, Battelle-Northwest current r_eaearch
general radiation " , " pro,ject L
studies : : ' : weoe
10. RADIATION DETECTION INSTRUMENTS. (Use supplementol sheets if necessory.)
: TYPE OF INSTRUMENTS NUMBER RADIATION | SENSIIVITY RANGE | WINOOW THICKNESS o USE o
(ﬁc’ud' make ond model number of soch) AVAILABLE DETECTED (mw/hr) . {mp/cm?) {Monitaring, lmm Mvdng)
Depangher Double Moderat 1 Fast .2 urem/hr —— Monitor -
tor (BF’ detector in " . |Neutrons/and up SR S
moderator) with RIDL - S I . RN
counter, o I ) :
Texas Nuclear Tritium 1 Tritium | 1 MPC and None Monitor 77
"Sniffer" _ ) , up : RIS

11, METHOD, FREQUENCY, AND STANDARDS USED IN CALISRAﬂNé.lNSTlUMENTS LISTED ABOVE, . '
Neutron meter calibrated against Van de Greaff generator, Texas-Nuclear tritium_
monitor calibrated againgt radium check source daily.

12. FLM BADGES, DOSIMETERS, AND BIO-ASSAY PROCEDURES USEO (Fw ﬁlm bodgu, specify method of calibrating ond processing, o nome of lupphw)

R. S. Lendauer, Jr. & Co,, neutron, beta.-gamma film badges supplied to six sta.ff
members and one ménitor position.. ) RN

'

INFORMATION TO !! SUIMI‘I'TED ON ADOITIONAL SHEETS : I

13, FACILITIES AND EQUIPMENT. Describe labor facilities dnd nmoh hondllng squipment, ttorage containers, shielding, fume hoods, ek, Explemtoq :kM
of facility 1s attached. (Circle onswer) Yes ! Mo - K . R

14, RADIATION PROTECTION PROGRAM. Describe the radiation p'omﬂon progrom including control os. i opplication coven uulcd sources, wbmn' l«:l
festing procedures where applicable, name, fraining, and experiance of porm Yo perfarm leck tesh, and crmngomnﬁ for porlofminq Initial rodioﬂon Wrvey, unr -
keing, Mh'mnﬂ and repair of the 1ource, . L AR [

15. WASTE DISPOSAL. ¥ a commercial woste disposol service is employed, 1pecily name of company, Otherwise, submit detailed dowlpﬂoﬂ of methods whieh will
. be used for disposing of radioactive waostes und nﬂmef« of Iho lypo eml amount of activity involved. I ST Ty

CERTIFICATE (Thls Ium must be complsted by appllcum)

18, THE APPLICANT AND ANY OFFICIAL EXECUTING THIS CERTIFICATE ON BEHALF OF THE APPLICANT NAMED IN ITEM 1, CERTIFY TNAT THIS APPLICATION IS
PREPARED iN CONFORMITY WITH TITLE 10, CODE OF FEDERAL REGULATIONS, PART 30, AND THAT ALL INFORMATION CONTAINED HEIEIN, lNCtUD(NG ANY
SUPHEMENTS ATTACHED HERETO, IS TRUE AND CO”ECT TO T™HE I!ST OF}OUR KNOWLEDGE AND BELIEF, et .

Applicant named in item 1 : s

t

' Title of :ovﬁfyhg offcial

WARNING.—18 U, 8. C., Section 1001, Act of Juno 25, 1’48; 61 Stal. 749; moku it a criminal offense to make a willfully talse mumm or

npnunhﬁon b ony depariment or ogency df the Uniled Stated as to any matter within its lurfsdiction,

T
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