
b

. - _ _ _ _ _ _ - _ _ _ _ _ _ _ _ _ _ _ _ -

_

- - -

g g 9 -; .i
termic'.3f3 k

. . .

UNiffD STAft5 Atomic (Nf RGy COAwat5510N s . $ - .'4
(2-73) '*"'"'''*d

G" ' J :-

io cra ao APPLKATION FOR BYPRODUCT MATERIAL NSE " - = > >
- -

. . . 4 .

f.'.' ' . s .
-

INSTRUCTIONS-Complete items 1 through 16 if this is an mitial application or an applicat on for renewat of a heense Information contamed m pre- '' g. - - ' - '
vious apphcat.ons food with the Commission with respect to Mems 0 through 15 may be mcorporated by reference provided references are clear and ;A, - *

- apecihe. Use supplemental v.heets where necessary item 16 must be comp 6eted on all apphcations Ma>I two cop *es to U S Atomic Energy Commis- ~7 .

tron. Washmgton. 0 C. 2o$45. Attent on. Matenals Branch. Directorate of Ocenseg upon approval of this apphcation the appucent will rece.ve en AEC T~- ..,

Byproduct Matenal Ucense An AEC Byprodu-t Material Ucense is tssued in accordance with the generat requirements coatamed in Title 10. Code of Fed. 'f . ' 4-

[ eral Regulations. Part 30. and the Ucensee rs subsect to Title 10. Code of Federal Regulations. Part 20. and the hcente fee provisions of Title 10. Code of 6
[ .. ' ,W v ;

7 .
R Federal Regulations, Part 170. The hcense fee category should be stated m item 16 and the appropriate fee encio .ed (See Note in instruct.on Sheet) *'':. w; -. . .-

. ; > ,r .v ,
I (el teAME Aho STREET ADORESS OF APf>UCANT (est hef.Ot hr. noseta, per- t 5fettf ADCatiblit af wMeC M StreODUCI maff aiu wat se usto pe : . ' ; ,,0.

,
r

son. etc bclude 2188 Cope and totaphor.e numb.t ) d.8= # 6e. ii.) bws e tip (.rs. ) f'#|'i' '
w

- Amherst. MA .

'

| University of Massachusetts Cranberry Station, E. Wareham, MA
; [(i- 2
'; * .

'

g Amherst, Massachusetts Gloucester Marine Sta., Gloucester, MA
g Waltham Field Station, Waltham, MA ;f. , j
- ' . ~:| .. ..

.b.._.._._...,.__.______________.___._ > p .-t ... .. ., .,o u s . r,. oox,.. _ _ . _m.T t . ,n _ _ _ .
_ __ _ _ _.

. .t o, m t u. .. .. . g........e.,,_.,...
. r ;.m=

E Department;in the University which :.(i .f i**" **"' "#'* *'''"#

i have submitted requests. 20-00882-03 TW2, e.r .

-

k -7. (E
_ _ _ _ . _ _ _ _ _ . . _ __.

.DiANN PSOff CNN OmCIe

_ _ _ _ __ _ _ . . _

a iNompuu usesist <N.... "....a...s..n.,... .m... w v.,.dy $ eA IN =. s w sn, w nw e., p.ew ,.
E - .,e,,,.~ r. c... .~e ..,.~ .. ~ .. e, (y e.~ . ~ - . . . .~.,-s.~.-~..

[ Byproduct material shall be used by or - -**~8*d') ' 1 jc
e under the supervision of, individuals .Iames Tocci, RPO |( 3.W<

f approved by the Radioisotope Use ; Francis Roy Associate llealth Physicist, M M.T"
Committee, Dr. M. Fournier, Chairman. ' Ist alternate in absence of RPO

N@'3.;%.E
I

_. _ _ _ _ _ _ _ _ _ _ _ . _ . . . _ __ __ _ _ _ _ _ _ _ _ . _ . _ . _ . _ _ _ . _.
'

N.' T]i s f.)tvPtooVCf mAftDIAL fil.a.a*. (tii CHtue< AL ANo, Oe PHY5#C AL Potas ap*D matumum NVmalt Of autt|Cua ll Of I ACM CP'f t**< A& At@Oe P**VS
,.

p[.' . 9 '; 5 '?
$b d ss a 6., .8 r. ) eCAt FOsas TMat yon wu po$$3$$ af aNy O g het pf d w.ws,,.# .e.e. .# bwe,,a#4. , .' V s

B . ,s ,, , . .a .,,- n., m

: Q. dim; .eW;,-
A '

| A. Any byproduct A. Any A. 10 millicuries of each byproduct material
k materials between between Atomic Nos. 3 and 83 inclusive

4,f t'm
8 atomic nos. 3 except as in B through DD below -

,

[ and 83 ! y. %,
( (See attached sheet for items B through DD) '.f|j .

'

i Q ,.'
Total posession limit for all byproduct material 9.4 fJ

M. ,1@.; between Atomic Nos. 3 and 83 shall not exceed
n

| 10 curies.< *

&. m.q!.f? n,
g , . ,.

g ; -#4; w e.
, > -

. , <s .s

f | 00PIEg gn T TO O j g37
.

| r. oisCn. eve ose een wnic,. amoouct ..nein wu se tsrbNS.PECTION Al*D .g)
.y;;.

__ .. __ p;
g , r.w , .. e., . . . v. a g . as C 2 t 2., . c.w i< c p,

( , e. s eu ,.o ., . s . w -.. s. . .a ., s . , . . , .o ., . . -. ..,, +re
s. a e a ) & ,a ' .,

| ;.yw
(See attached sheets) |f*gg.

= ej .-[ G603240320 G60113 g @4, _ ' _ ' , , , , , , ,< REC 1 LIC30 i TT* '" t4'' W.
20-00'302-03 PDR ,.!,."

1 itgg-

gi ~j g,-

! "0FFCIA ECORD COPY" #gy
.s

~
~

.

[ f@.#.y
m

. :W
u + < w.

w%.m$z
; iC n..d .n ,e.er.. ..d.,

'
..



b -

-

g a / __ .

. .

y m W '- V.g~ e t

ti' s co"4 w el .a.es .8 am eu.r,)TitAINING AND EXPERIENCt w EACH INDIVIDUAL NAMED IN ITEM 4 a

_ 8. tYPt Of itAiNING i Dotation Of ON The JOS POamat COvest-

|_
wwtet flalNED

_

gg g,gggg gg ,g, ,,,,g , g,, g ,,,,, g

. . P, sac.pl.s .ad prochs.s 8 r.d h.a vn N. Yes P4g- ,,cunaa
-

=

-

b Red ch..*y ...*..'.'.*d.'d.e.-
tr.a .ad ..ade,iag'.tha.g..s .ad an. Y.s N. Yes N.

' ser. ats
m -

c. M.me bts .ad c.ls.l.heas F,as.c 8. m :e y, g, y gg ...a......a.d... t
_

K
ig i j Y.. N. V.s Seed S..i.g.cet e4.c+. .f ..d..h ea t iE

W 9. IKPtt4PeCE WifH EaDiaflQN f ac tv.I . .I ..d... # p.e e, , .ef .s p.< gat. |

_h ISOf0Pt saAAna*Um aa*OUNT WHtti IIPl*ltN(f Wa1 GalNE D DUta? tope OfIE.ftitNCE fvPt Of ust
$_
dr

i
E ,

E 'O -f- f"T-s' -t N', < * ' - - - - - >
-

fvPt OF'NsfrumtNf5 Numate LADiariON StN5sTmfy eaaect wiNoOw twecuNESS Uit
f- Ib.c 6e .ad wp av.w., # r6.t ayatt eeti DtitC7f 0 f., h,) (=, g. ; f na.a.ee,.ag . ,.g. ,po

-

_ _ - - - - _ - - - - - - +_

Y $
I I l-

'

|
'

gB
i

,

I
e

.

|-w

O

"
11. utfwCO. FotoutNCY. ANO 5f aNDae05 ust0 IN Catraeafl>+G INsituantNYS tilftD asovt

[ t2 f tm taoctS DOsiatites, aNo 6,0 assav PeOc20usts useo_ _ _ _ _ . _ .
_ __ _-

(p., su. 6.e,. e 4 *.4 .s .th,., e, .aw , ... ., . .s . ,a., Ic
s

E
E
E
"

. _ _INFCRMATION T_O B_E $_UBMITTED ON_ A. DD__iflONA_L_$HttT5. IN _DUPLICATI__ ._ __ . _ .__.t .w+. , 4.a.a .=4 ...e. m.aai., . . . . . . .m . ..., e. n a. . e . ,s ,, .is racitifies aNo toureutNT
.s 4< asy .. . <*w ( c.c. i. < t v N.

E I= i. . AD,af,0N ,.07|cfiO~ ,.0c.am o..,.......aa.a,,.....i.,...l.... s . ..i a . . .. . ....im
E

...a, e,w e. c. . t. .w. , a. . ir. . .ad .., . . s p a e, 4,. i..a . .a ..ac. e., .# ..., ... 8 ..d m.a ., .

.....,s..,..

~~

is wa57I eis*0 sat ee.e.--..,.e d. e -... ,w,w.. .., ...e.. , O. a.4..x,., s .w. n
b. . d 4 4,. .., .* .=*.. .+ . .ad a.e., s *. *yp. .ad . s . . , ..s .4

CERTIFICATE (TNa eteret must be completed by opeelleont|
.

ie fut meeticaNT aNo aNv Orriciat f orturi>+G f>+is ce ntericatt ON st Mats Os f at arcticaNT Nameo IN ef t a f. ctefiev TMat ims AreticatiON il"
__ PttPatt0 IN CONfotansfy mtM frfte to. COof of ff 0 test 8 toot Af ONS Past 30, AP 0 fMat att IN808anatiON CONialNtD Mt$tfM troCluOiPeo ANT__

sveett.tNTS aff a(MIO Mittf0 el feut AND ContCT TO YMY ltlf 08 Out sNowitDGE ANO titittg
___

E
,.-University of Massachsetts

I t.c.a e cc.,,,,
_ (0}),.L,.|

--

a, a --a . ~. t
,

*L ' ~ t "~~ l - '. ar~ sA. n&-
=_ 9* c3

e' y p_cc 7< R dintion Protection Officer-

D. ,. y, e c w, . ' f.n. s een ,.. .%,4
e _,

,

_ t, ,, U/ d4.. .# . *

E
7 wanNINO.-I$ u, S C , Se<+..a 1001. Ace M Jea. 2 5,194 0, el See 14 9 moh.s ee . e. ..ad .m a.. e. men e . ..ne.Hy 4.i.. s e...ae e,e e5 c.,,. awa.ae..ay4. , e., .ac,.4ime un a.d see. .. e. .a, a., ....a s. ...d. ....
k
EC
E

I |



a ,

NRC-3133 Sppplement11 - .' 20-00882-03 R:.new21
'

-

Byproduct material Chemical and/or physical form Maxiou; mount--

B. C-14 Any 2 ci

|

C. Ca-45 Any 20 mei

D. I-131 Any 200 mei

E. P-32 Any 1.5 ci

F. Co-60 Scaled Sources 800 mci

G. Po-210 Alpha Source 2 mei
(Radium Corp.
Lab-456-2)

H. H-3 Foils 2 ci

1. H-3 Titanium tritide 10 ci

targets

J. H-3 Any 2 ci

K. Am-241 Scaled Sources 150 mei

L. Cd-115 Any 50 met

M. Pm-148 Any 50 mei

N. In-114 Any 50 mei

0. Cs-137 Scaled Sources 450 mei

P. Ni-63 Detector foil 14 mci

Q. Cf-252 Sealed Sources 5 micrograms
(Savannah River
Models ALC or SALC)

R. Cd-109 Scaled Source 50 mei

S. Fe-59 Scaled Source 50 mei

T. Am-241 Foils 1200 met

U. H-3 Tritiated water 100 ci

V. Ni-63 Foil (New England Nuclear 30 met
Model NER-002) contained in
Perkin-Elmer Model 009-0282
detector cell assembly and
electron capture detector

Model No. 009-0282 ;3e7p|g ,,z

|
W. S-35 Any 500 mei

X. 1-135 Any 500 met

| _N
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Byproduct material
^ Chemical and/or physical form Maximum amount

Y. Am-241 Sealed Fource (Troxler 100 mei
Moisture Gauge Model

1255)

Z. Ni-63 Varian Electron Capture 8 mei
Detector Model No.
02-000965-00

'.

- - ._ _ - _ _ _ _ _ - . _ _ _ . __- --___ --____-_-__ - _ _ _ - ---,
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NRC 313: Suppleme }0-00882-03 Renewal-

7. The University uses byproduct materials for research and instruction in

labs, greenhouses, and at field sites both on and off University pro-

perty. Beta emitters (e.g, H-3, C-14, P-32, S-35, Ca-45) are principally

used as labelled compounds for research purposes in the life science

departments (e.g. Biochemistry, Biology, Zoology, Microbiology).

The sealed sources (e.g. Sr-90, Co-60, Co-137, Am-241, Cf-252) are used

as radiation field sources in experiments involving attenuation in

matter, dosimetry, soil moisture gauging, and beta gamma angular correla-

tions.

The gas chromatography detector foils (H-3, Ni-63) are used in routine

laboratory analysis procedures.

Prepared sources as deposited films (e.g. Cd-109, Ag-110, Co-56, Cs-134

Tm-170, T1-204) are used for beta-gamma angular correlations.

.

k.
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University of Itassachusetts Radioisotope Use Committee Ptembers

Dr. Donald Anderson - Vet. & Animal Science Dept.
Dr. Lyle Craker - Plant & Soil Science Dept.
Dr. }!. Fournier - Biochemistry Dept .

Dr. lierbert llultin - Food Science & Technology Dept.
Dr. Thomas >fason - Biochemistry

Dr. Ifark Mount - Plant Pathology Dept.
Dr. George Richason - Chemistry Dept.
Dr. B. Rubinstein - Botany Dept.

Dr. K.S.R. Sastry - Physics Dept.

Dr. Robert Walker - Environmental Science Dept.
Dr. ?!artin Wilder - Microbiology Dept.

James Tocci - Radiation Protection Officer - Secretary of RUC
Francis E. Roy, Jr. - Asst. l{ealth Physicist- 1st alternate to RPO

{'.*7,96,3
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,
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'
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|' ,,, N. v .. N.d B ele, col e4e<t. of ,.$. hoe

9. f XPE.'ENCE wif H e ADIAftoN ( Acti,.I vie .* iod-...o, ore. ., eg .e .a# e pe ..ac. I. s

tsOf0Pt AAAXIMUu AuOUNT W H(It ( AP(El(NCE W As G A:N(D DUG AIGN QF { EP!4 {.d(t f)?( QF Vst

None

10. RADIAflCN DEftCTION IN$feUMENis Use .sc ale.etof . An .f e n.ory |

TYPt oF iN5feuwtNfs Nuwst e eADI AfiON stNstfiviff eANct wWDow fHICtNtss Usf
(bicfwde 6e d .edei % =6e .f em h > AV AIL A6L t DtitCitD f ha) f.g e.') r u e. .. . . ..a,. , ,;

___ ..

Not reqtired due to type of material being requested

f%
lt. mifHOO. Fat GUf NCf, AND sf AND ARDs U$(O W ( AL!$8 ATWG Ws'fUM{Nis Li$ff Q AGOVf

Same as iten 10
n. ew sAcces. cosWerees. ANo sio Ass A< noc Duns usto_ _ _ _ _ _ _ _

__ _ _ _ _ _ _ _

g., u %. .,4 .a s ,.,..,, . s ,, ...., - -. .f ...w i

Not applicable

INFORMATION TO BE $U8MITTID ON ADDITION AL $HIETS
o. enciuf<es ANo souiPoe~f c..........~.........4.......m,i.................. .-.#........u.., t.... ,...,.

s w., .. . ., r c . -. , v .. N.

u. eAo,Afion P of action noce A= e..........+..s.,.....~,s,.~.i.,.. i4.,,.........,...a....a..i...
..,.w,..........s...........~,..........~....,..........,..4......+..A...,.......

......,.,s......

is. Asre o.,secsAti,...a.,4.......,w..*.................a..,-..,..s.,u.........i........ o. . ... . . a. ....a a .< ,. . u. .. .. . . .
.......s..,,..a4...........,....a

- CERTIFICATE (This item must be completed by applicant |
14 fMt A*PucANf AND ANv 08Fici AL EntcufWG Tms ctefiflC Aff CN St MAL 7 08 TMt AFPtsC ANT N Au(D IN if|M l, ((Bfif f IM A f f Mis APP]gC AflON is

Pff PA9(D N CCNFCB,Asif WifH fiftf 10 (CCf Of f(CES AL B(GUtaf 6CP41 P Af f M, AND TMa t ALL Nf GS M AflO.4 CONT AWlD N(tf W, W([UDWO ANf
sVPPtf utNfs Aff ACH70 Mf f tf0. Is f aut AND CC88tCf to IMI list OP Ove sNowif 004 ANO ett'f 7

*. |A. 4. f. O' G
,

, . , , , . . . . . _ . . . ,
. - -

OG D - .

ff . _ _ . _ _ .

p
T e.. .s ... 4.. ,

i
**f.n NING.-l 8 U. 5 C ., sus..a I 0 01. Act .8 J oe 2 5,19 4 8, 4 2

5..'.e, 4 9.
..h ei ., c,..1 > .*i . ' .a. e . ..lif eii r f. t e ea+e .e ae ..i

. 9%hoa ony d.po,..ent .c ge a y .8 56. Uaded s'.ee. .. t may .o . m.a... N.id.<h.-s

8 ,# . .4 5. . e 8. . . ..+ . ,* .. e# p .t . t...g..i...,

.

N.



y

F.r. A LC-313 (M19 ..

Pey, t.. I
TR AINING AND J4CE OF EACH INDIVIDUAL NAMED IN If[ v.. .yppi..# .,#ek.c. ,#g.c n .,)

.>..f-
_,,,,e_,, .e s,,e e. _ f , ,m ,e.. _ e s ,

f e arwiHG (c i. ...,: # c .,, '. .-. . ., p ;

.. r,s ici.. a ,, *.. .e . 41.n.. University of Kansas
;

Depts. Radiation Biophysics and 1 yr '" "' '" "'. * * * " * *
|f 6. n a;..oi.i.y .... ... o. a .,4i... ~Hiic robi~ logyo

Q "*.a i...... eni..ni... . 4 u.. "*is 's 2 yr.~ e

.. u... n . . 4 ..i ,i . S ,i, ,. . -

@ h w." " va... . a .... ... .e. 4i. .n, l yr

e 8 ~-,,................4.. . . . .. -
i y,.

e. enne,snCe w<rn eaciaiion t .rv. s ,a....ec,.. e .u..s..o .. .e . s ,

isCpp.: uw.uu a=ovst w we e r t.,t .,e ~C e .a s c a ~e o oveanon e,si,i.,1~Ci ,,,, o, use

Fe" Id'Oud University o FKansas 2 yr ' Hef56~6 Tic S tudies

0-Glucose (C U)
500uCl Ft. Detrick 2 yr Metabolle Studies

Frederick, Maryland .i.

io. uoiAnon cer Crios insteu atuts (e.. ..,s......# .$. . .s .n ...~, i

IV,[ Of | 94VMete eAD.aftON st* s'fivity eaNCE wiwoow t%gCyp4tgg gggr i.,4. ..
Nsf eUMENf$

i-...,.e..=> avaaaete cereCtio e~, ,: 4 v.. ; , . . . . . . , , , , . . . . . . . . ,
Packard-Tri Carb Liquid

27 counts /nanocurieScintillation Spectro-
>

me te r i g armia.be t a

Model 3003

f n. truco,eenout~Cv. ano sf>~ oms useo Carturco .stavuists usero aiove

3 100,400,DPHPackard TrihCarb Standards (Toluene) H
u. e== aaoots. ocswerees. *wo s.o assav enoCrovns osto sr.as.a.a . .er..tr .a.i.sw.a.,-4,,........ ..s. 6.,ie

INFORMATION TO Et SUBMITTED ON ADDITIONAL $Htti$
u. #4Ca mes ano sovi..enr. o.un.i....,...,4.....................i4...........= r . v. .,, .. .g u.s s o, . . .a <C i. ,;u

. . . . . ... ,,o~ , e e,, C,,o, .. e e s a . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ....................4.............
.~.,,,4..6....,g...si...........,....,.i.....4.......e.,.....,......e..s....,.....

i.*,....4..,.e....

is. wasre o.saosat. n
s. ..a , e . . . .,. . ... ...,s .... 4. . ...s .. u . .. .. v. r a . .,* . ., . . .e . . .. , o*. ... . 6. . a 4. .. .s +a. .*o . .

.,a.........a........e...,,...e.....e...,..o

CERTIFICAf t |This item must he compt.ted by appliennti
le, TH( 4P.UC4Hf 4Ho aNF Of fiCial t rtCufinG f ns Clefif'Caff ON et ualp of fut at,ptant Hauto nn ettu e Ct.tset tMat TH s a.,pCahon es

PetPAtto 6H CONFO*Maf f wi'M fifts t o. CODI Of FIDis at par,ut s hons. Fa e r M. ano tu at att #pe c'.Wa ff 0H (ON f athf o Hf.tiH. iNClut*tv' ANTr

$UfftfufHfs aff4CHto Hief FO. Is feuf ANo COestCl to fut sist of ove showitoGi aNo trut8
.

, ,s

st: h. p, ,f ,f k ';
. ,, ; , i . / *

. .-. , , . i , . .
4,,. ...a - . ,

'l do,, 1/16/76 ' ' i- i
s y ___ _ . .._ _

,1 i , i
- %

_, .

i. ) i -i. t
4 7Q M g,4,, ,,,

ras. o . e .., wr

WA.NING. 10 U. 5. C , $..hea 100 t, ao of J.ae 2 3,19 4 0, a ! $.e 14 f, . 6 e. se . .,s.i..I .e.... e, m.6. . .% fly h 4. oce.pt c
1 e . ,, n.ec i. .. , 4. e. ... . . , . , . , .. . , . e *. . u . . . a s -.. . . . e. . . , .. , . .m . . .. . s,,1 4.o...

. . . . . . . . . . . . . . . . . . . , . . . . . . . . . . . . .u

.



,-

t.r AtC-31) Ik M)
TR A6NING AND tX

4CE OF t ACH INDi'!IDUAL N AMED IN titu 4
9ev

0. TWE OF TR*W .
, rc t *.e .twi .t .,2..., I

wHg.t te'JN(o
n .". .. uc ic e" tw" . -. . i

'- . . . . ,.. Pe .pi.. e.d p, h... .t e.d... Oak Ridge Inst. of Nuclear Studlf
P'.'"haa S 4 wks.

- - - - - -
.-_,

'n b UT-AEC Agric. FOS. L_a b . , Oa k R i d c,10 mon.d" *
_ .N*_,-_

?"Jm. _-

6. a.d = *...y ,,.... .-. o..d.,#r..
n ..d ...a.,6. , e n e.....u ..d . -
es, ..es 8ame yn a g ru"

8A.A.=.ti. ..d .ot.vl.m . b.ve .>.t.
1

. ..d me..wree..e .8 e.d...chdy $ame
__

.

" " * I"
._-. - .w

W- .. . . . . . . . . . . . . . . . . . same'" , - ~ ~
9. InPte.INct wits eactanos (aco.i ..e of w,#,...c.c.. e r .* ..r.,. . |e
tSofoPt MAJiaat. I aa400NT w'4et Eart.rtNet was Ga>Hto occatioN ostapte.tytt
Ca-45 50 me UT-AEC Agric. Re s . 1.a b

10 mos. Tracer 6 Radiation
tvet of Ust

3r-89 50 me . " " " "
10 mos Tracer & RadiationP-32 50 cc " " " "
10 mos. TracerSe-75 25 me " " " "
4 mos. Trace r3-35 20 cLe " " " "
2 mas.io. RAo!ADCN r'ttfCUCN INsteUMENts (U.. su rofe .+.1.An .f .w..ew, ) Tracer 6 Radiation (cot t.)

tve
te w. .t ce iwstiuutun ~ voice en o< a nen st .s.,mn eanet. s .# -e v ; 4 vaitaaf outceto i ., + , wi~oou tw.c,o.ess ustr, .. , . . , , , , . . . , . . , . . , . . . . . , .SC-51 Tracer,ab scaler 1 _q - -

MeasuringSU-5A Tracer 1 6 curvey I beta, .02 .20 less than 2 Surveying, conitorin:
-

ceter with ' i S'p robc gamma
P-20 CQG scintillation 1 gamma

detector .016 in. Measuring
-

aluminumSC-535 Tracertab scaler 1 gamma-

.016 in. Measuring
-

spectrometer
aluminum

f
n. =ttwoo. retout=cv. ano staucanos usto tu caessan~o i~iteuwtwes two aio.1
Survey meter calibrated t.eekly by use of radiation source suppled by canufacturer for el
purpose. . Cama spectrereter calibrated at monthly intervals with a CslM standard and(c

it

it. es= aaoof s ocstutries. ano s'o asiae noctocess usie ant)v , a i s.st . .a, ., s ,.< 6,
., s . ... . , ., ... . ., . ..i., ,

With the tracer levels of radioactivity anticipated for use in these studies, personal
monotoring devices (filn badr,c, pocket dosimeters) appear unnecessary. Itcue v e r , 11
r-diation levels of suf ficient intensitv to ./ arrant their dse it; anticipated, one or (c- nt.)

INFORMATION TO Bt SURMirf tD ON ADDITIONAt SHttTSis eacnints a~o eov.auIwr. o....+.....,e
aa....4.....m.,n.e......................e-......e n.cis, i. . s.4 ica. . ) v .. w. . E.,..,....

See attached sheet.i4. eao4anow eeo,Icnow eeoceau o . . 4. n . ... .. . . . .. . ... w .i. o.. . ... 4.... 6 . ..v .. .v. . .. . . . . ... . . 4 . . . . . s . . , . w a, . . . . . ...4.........e.,..a..+.+..s......u...ie.u............>.,.....n

w .. . .. . . . 4 .. . e * . . . . .

. . . . . +

See attached sheet.is wasti oistosat n . .. -- c.< c . 4 ... i .~. . ..6. ..a e., a . ... s ..# .c a.. c.. .. . -,... .e ..-.>.. 4. .r . ., -. s ..- r.., o* .~ .. 4- v. aa ..v. s ..*.s. 6 . -se.....4.-........-.,..4
.

"ee attaened sheet.,

CERTiflCAf t (This item must b. completed by applisant)
to twt arrt# cant ano aNY offictat f.tcunHS uns cienhcart oH 0F HatP of fut ar*ticaNf nauto in nf u tPf tPasto IN CoNacewtv wifw tetti lo coct or trotsat ercutanons past 30 a..rs tHat att esecewarion costa. clefit, fha * nng apetsc anon gg

suPPttutNts affACHto Histro, es tout ANO contcr to int etst of ove er.owttor., ano ottige .,f o Ht et:N inetuoino aNe

G.
y'e' %.7.>a ,. 7[ /' - M( A M 6 M7 te - " - " - - - .d .

Date _Jtdy_.RJ64 s_c
.

.....o.,.......

wr. nino.- i s u. s C. s.. .. oo n ar ..
,,,,. . , .. , . . . ,. . ., . . .. , . . * . u.u. . i s , i , 4 s : se i . e . -o . . . , .,~ e . .. . . . .. . a . . .. n e. ", e s. . ... .. . . .. .,

...sc........-..-~....4....

..o...............,,4 . . . . . . . . . . . .

.

a



- . . ..pru c , - ...*~----

r . :. t .-

IRAINING AND ilirt,RIEHCL OF ( ACH lh4DIVIOUAL.N AMtD it4 ll(M Ngv,,,,.ps w A, .a ..c ,,3
.__-___.7

._ _ . _ _ _ . _ -
r - - - -- - -

- \j eve 1 Hon er oufutfoewet,g toteuto , so,C . -.. ,r.uu Cm o
te amme g - i. . .., ,

Pei.. .et. . .ad g. h... .f eeee%..a

University of Minnesota 3 p ,,,, g , 6*, , . . . , , , , , '. ".

p 6. na . i., . ... . .. . a.,e ...

ii .u . ... . ... . .. .. ..v . University of Minncota Qm Q u.. ~ * . . J so<, a ff ,
e. u.....n...ees s .s... ..

Un.iversity of MInnesoto. .

@m Q u.... .w . ... . -. .e ..#.....a , y ,4

4 a.s..i.e .a , s ,.4 ... University of Minnesota
4 $ u. @ u.n

,. tietaitsCf wit,4 nao,anos p.s,s ... v . 4. ..,*.. ., .w.s. .. -.. :
507073 MOU.UMauCUNT WNE.t t.Ptt'tNCE Wal G Wro

29 ov9at'ON O. Iarte'tNCE tvPt 08 U$f
Sr 1 me Univ of Minn.

45 3 yr Tracer
Co 10 me Univ. of Minn. 3 yr Tracer32P 10 me Ft. Detrick Md. 2 yr Tracer

h4C 50 me Ft. Detrick,, Md. 2 yr Tracer
ioURaolatioN CITCnOH Wst#tW. Wats .6+.'. 8 a....' F l U '

TYP S.Vult 4 #A Dia ff0N ltNSFFTVltV ta>.Gtes *
t OfIN59.UutNfs

Wm.oOw tsgC.,as.tst ugt. a a.i - .e . si ava,t a eti etttCtIo tm .:m e., f.. <u..,...,

Scaler Baird Atomic
_

Model 123 1 beto 0-100mR/hr 0-100mg/cm Monitoriting, Survey-
ing, measuring

Rote meter Baird Atomic
Model 432 1 beta 0-100mR/hr 3-100mg/cm Monitoriting, measuring

Survey meter, Baird Atomic
W A,.I 90.1-121 1 beto & ganma 0-1,0-10 0- 100MR/em Monitoring, surveying

f H. attwoo. 'atovenCv. aNo sta~ones esto m Cave. anno nirev ,,,, p3,4, ,,3,
u s e & w .1. . . . , n .t. ..i .w - , ,+. ..s . .. at a .

f r. ta= eaoots. cosa.f ttes. aNo e o assar e.oClovns usto sr as- 6 .s + . a s . 4 6. .. . r . ... . .r . ,s :

Ph.M tM0665-wrvTWe'-TRAC.GALAG /60/ WMA0 tcA0 w AQHW uf N 5MM

INFORMATION TO Bt SU8MITTf D ON ADDiflONAL SHitTS
, t ,aC,pnt 3 a~o to- t~t. o........,)........~.........,,........-.................... f.....--c.,s...,,,,,...a <C<.-, S,, , g,,y ,g,, p. a. ~.

... tao.ano, ,.oftCno ..oc.a. . . . . . . . . . . . . . . . . . . . ..................~.w.................-a....s.... .,,............a.......-.....

i. .. . 4 .. , s . . .. . ........~....................#......-
6,. 4 M4 <-(w/ / fv ., M

is, waltt o 5,osu ...........+.....~....-,a.,,...,,.......-, e. .~... . 6 ... a .. .. s ... . . .. o ..6. ..a , +. . . .e ..# . . .... .a ..
. . .. .,,. . 4 .~. .. .. ..., ... . 4 Pick ed up by UMas s . Hea l th Physis ts

CERilflCATE (This item mwet be compl.t.d by appilsent)
14. fMt arepCast ano aNy OppeClaL fItCutte.G db5'tsillaff OU 5iNals bi'twf aPECiHt 5.iuto E It'esa t. Cittif f f at teet attoCattf511

~

PetPatto WCON'O. wit wir ftftt 10. Coct of Fletest stoutations. past M. ano fHat att mecen.aflON CONtaskef o we.tsN, m(tuomo auf
suPPtta.tp.fs attaCMto Mtef f0,is feut *No C088tCt to IME tilf 0F Ove sNowstoCf ano 88t.iff

: s

Am/ ( (j 'M ,

y@_
/4j 6 . . . , . . . . . . . . . . . . ,

.,.DASy/4-o.

.14;h,51' de
f.s.............

s wA.ma. . v
.. .... . ...

s.c.s.. .. ioai,..... ...,is,i,..,.: s,.. i.,,.. ...........e ........ .. . . ..n ...,...... ........
i ......................4 . . . . . . . . . . . . . . . . . . . . . . . . .
I

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

| "05011002 COM WW-

.
,

c .



_
_ . . . .- .

_, . ._ I
,

f a. IL .)l3 ( v ". a l r n.; , p ..,

_ - _ . . . . _TR AlHING AND [tr 'IIENCE of E ACH INDIVICiUAL N AM(D IN lif M.4ih. c.o.l._,r. .# . A.. .t ..c .. , ) ;
. . _ . _ _ . . _ . . . . . . . . .

| . . _. .
. . .

s. nn or turmwo
3 ,y, ,,0N Oe ON f e son er,..n Comstw,,, ,, ,,gr ,

iaDMNG (C l. t.cl (C.19 ..#)

. Da r tm6Titli- C6TIiiTe 4 yr5. ee,i .,i.. a . ... .: ,.e.n.

. Wa1ter-Reed Army Inst. of B as. 2 yrn .b "* k") y"*

("%
'

. Na tiona'l In5 tI't~dtes o f IIG Al th 2 yrG-~ |

,

6. a .#. w..., .. ... . .. . a # ,.

m . 4 ...a......e..i..%.....a ..
7 v.. u. v.. u.

. . .

e. na.*....in . 4 ..res. . ...i. . .

@ H. Q n......a........s..#....,

' ''

e ~. e ~., . . . . . . . . . . . . . . . ' . . . . . .

,. arce e.ct witN .4oianON ,a, s....,~ ..- o.....w..s. .. o .#
. . _ . _ _.._____. _._ _ _ . _

ISOto,f sw inevuauovMr wet et I n't e'E NC E w al G4.Ht o eteaf>ON OPtIPt.itNCf typt Oe ust

P 32 23 20mC
35' .D rtmouth College 4 yrs. See. no. 710mCS Walter Reed Army Inst. of Res. 2 yrs.

c l ie lmC ,

H3 Sec National Inst. Health 2 yrs.,

,te. uointica. u.fct.oN iNsteuutNts i t .. .v ev.... . 6.. .e ,... .. . , ;

titt Of IN3f eUMENT$ NUM9 t t es o.a f TON SINSffrvtTv it4NOt
wiwoow v.qC.;sNill

Ulf
(bea.e m.6e e 4 m. 4f 6 .f. .a; a v a.t a at t offlCitD ( /he) g.y /.. g u, o ..,, . ., g, .. .,wg p

Nuclear Chicago h
survey meter one C.-

(A. Gawienowski's)
.

|
t

II, A.!!'*O0. PetQutNCT. 4PC Sf 4NO$2D5 u$to IN Cat' leaf >P.O ,.SteVMJNfl gl%f tQ aeQvt

-

:. em eaoots. ooswff e. *No e,0 assar e Octovns usto si., ae- . . .,,. c -. ., s e s .~ , -4 ,,. ...-.. -. .r . ,s - ;.

INFORMATION TO Bt SUBMITTED ON ADDITIONAL SHttT5
u ,aCivfitsanofav. .tNr e......i.....~,.........4...6....,.....................+..#...........= f.....,....

s . .. ., . . . 4 iC . -. ; @ N. see attached
i.. eao.aeiON ,eOriC, ION esOc 4 -~~e.....................,,....4,......-... , , . , , . . . . . . . . . . . . . . . . . . , . . . . . . . . . . . . .

N.....4.........,,i...v..........4..,.......s,.,.i...............-.....e.......
i...........e.....

See attached.
is. wa5tt o.s*Osat n..--...........#.........i...........e,.......,,, O.. .....- .... 44... s .4..u....

6..e.,#........+...-.............,...,,..4...........,....4 g.,

CtRTIFICATI (This item must b. .omplet.d by appil.nnt)
e.. tut aPet.C4NF ANo aNr 088ictat e stCuf'NG tais Ct efitiCaf f ON 9t Haif OF THf APPUCaNT NasarD tN ef f na I, Clefier fMat fHit appl >CallON 1%

Petratto IN CON 80.w.f f wsfH fifti 10. COof of Ficlest stGuta r*ONS. Past n, aNo fwat att sN#C'euatiON CONF a Nto Mt erin. i CtuoiNo aNf
SUPPttutNf 6 arvaCato Histfo. Il f aut No COestCF to fMt allt Of OVe sNownloct ano trut'

_ y%.r S ') hy. m
. ~. g. 9_a ,,, .

o.'. Ap_ril 14, 1972 , , , _ __ gg

.. .|. |[ g .. .

-.

t .. s . . e , . . . ...

m,~,~o.-..o,C.............f.,...,,. ......: s...,........e........................i...............-.....
.....c....,4...............,,....o...4s...........,~..........l..+.....

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

.



|- e A tA-313 ' ti .* a
- .. - - - - - - _ . ~ --

..

Py

IRAINING AND E 'ill(NCE OF E ACH INDIVIDUAL N AMED IN II(M U,. supe ...a aol ehen if a.e ~rlr

S. TYPE Of TRAfNtNG
g g ,ggg 3 gg Due1 TION OF ON twe Jon 'Oset Co. e3g

e

.

ia a*.iao (C.n b -..e,e # C .e .. q
. Priat ple. .ad p..ef.t.s el e.di.h.a

m em - A --

m. wi

@ @ N.M.I.T. 1 semeste r rn, , . , , , , , , ,

f t,. a.a. <uwer ........ v.aa we s.. , ,,.i.1.T. e e...,.a ..a....a.... a .... .a4 .

...
..-.a

e. u.+. ro aa escoi ..a. Smi. S. . -

_
(N.).. . . a4 . .. . . . .. ,. .t .. # . .m ., M.I.T. " va in ~.

h h N.4 i,s.f.. ..u.e .I ..d.e.. M.I.T. va"

v. tset : NCt wirN eAofAfion. <a,v,,....,,<+....,.w.i..,..,..a,.;
~

isoroet mutuvoAuovN water firea tNC was caiNto oue afioN or tief e,,NC, gy,, o, use

P-32 1 me Institute for Enzyme Res. 1 year Research in ion,

U. Wisconsin transport and ATP
Ca LIE O.5 me Univ. of Massachusetts 2 years synthesis

io. exoiAriou etttcrion rNsrruntNrs t e.. ..c,.'. ..a.. e 6... .e a.<...,,,, i
Tve Nuutte eAc'AffoN $tN$fflVtfV eaNCE wrNDow TM;Cshatst ustt t t os 'N5teuutNTS , .-9.d.,..,. A wt A u e ea et C,Ia wo i.,is y 4 u . . e . ..a g .. . ... ,

Tracer Lab model 1 Beta 0.003-1650 1.6 measuring
SC 18A

Liquid Scintillatic a 1 Beta - - measuring
Portable survey

2 0.1-100 monitoringmeters (one tritium
meter) Esh N

81. utfHoo, retoutNCv, Aec stANDAc5 usto 'N CAtiseAtwo INlregussis tisrto Aso<t

Use of calibrated beta source at weekly intervals.
s 2. pgne eApor5, cosiasteteS. AND t'o ASSAv PDOCIDutJ5 0520. (For * 6.dg.a. eere fy .ca.d .8 e.16,v.as ad ,, ....g. ., n e et . ,#,, )

Survey meters -

INFORMATION TO Bt SUBMITTED ON ADDITIONAL SHtti$
I3. FACitifit$ AND (QViPutNT.

r C.,es. . .-.,")One b e I.
<c. y fu et.n ead e..c. hea.1 ag .g., .t. c.e.g. ..a. . ., eh.ediag, e. n de. .w topi.a.. y en cet

.# suit,9 s. . <6.d vn Q.
14 e AosatiON ' eof tCTiOH Hoce a u cen,.b. es. ..d o.a ,,cun.a e,.g each,d.g e.aa.1 mm .. se opphee a . v. e.. .d e .u e.m..e i.,en

int.ag pen.d.e.s .he. e,,he,hfe, a... .. 6ag .ad .epen ac. et p s.n e. p d.,. te.h e.e., .ad .,, age..aq p., pv .r. , sa.n.s e d .< .a .,, ..s
6c.ag, .#.ae.<e .ad e., e of *, e n..

IS. WAlft D'1POsat. W . c...., vet e. d. ,. a ec,s ..,# p.4, spec e s, a... .e ...p.a, o .,.6 , e,b e de..'ed de.ci.a .# eck.d .n%g .ate

b. . d av d , *e .' r.d' e".. en .a 4 . * **'n .8 *. 'r p. .ad .**.a' .8 n ** v *a ** .4

CERTtflCATE (This item must be completed by applieant)
86. IHf APPilCANT AND ANT OppsCiat istCutiNG fwts Clefmcart ON et NatF Of thf a*PtiCANT Nawf D IN if tu 9, Cilf!PT IMaf T6M1 APPtPCaflOH 11

PetPAsto iN CoNeo.urer wirH fifts to. Coot OF rectent etsutatoNs. Past 30. Arao twar Att tNiceuAfiON CONfaluto kestiN. 6MCtuoiwo ANYlurrttutNf 5 ArtACMto pretto,15 f aut AND CO stCT to tut 8tst of oue sNowitDGt ANo ertitP

__ _ % 4e
A,,....a.....~i..,, ,

Da te . N ' E # '' I bS,fByi '-

ncu.f.&.|h( h"u.
G / /i

e .s *u e.
fie. .t iee.8,.a, .r ..a /e

m,~,~..l.o,.C............,A...,,............,s..,..,.................ea.............,.,,,,.,.............
#.pe.eee.h.a 9. .ar deport..a8.# .g.aer of rh. Vas.d irc.s .o 9. .ay sa.a., sh.e to | r e do.a

. e sm ...e u .. . ., u . .< e ..n.......

6



n .- -

F .em Alt.-31) (1 %

IR AINING AND

8. TYM Of 18tAfNtNG
_ .lENCE OF E ACH IN0lVIDU_AL N AMED IN N EW"U.. .pc.' ai.e .k..+. .f ausu ,,6__, . -

...-

b'
ov,erfiO,Hn ,c,,iwt JOs, #O,c,u st

H 07 cN r*"''t nii~f o ,, , , , , , , , , , , , ,

e. .,i.. d ,,.e ... .e ..d.....a L'NIVERSITY OF MI!mESOTA (i~.) H. (ri.. NaP'**** _CORNELIAU!!IVERSITY - ''O E ned... cue, .e. e-. ..eaa., die..
.

.i ...e m.aa....a . .. .a ... . a d in. Yg N. g,. N.

.seveaea'. .

e. Me*.*aef'<. .ad coleviati.a. be.'c 8. h. *

(O. ,ve H. Tu i N...e .aal wrem.at .f eedt..ch'y = v %f

,/ *3-
d 8.efegieel e#ee. f end u.a v (Yn[ N. n< N.

9. (RFieEtt4CE WITH S AD4ATION. ( Ac. vel . .. e8 e.d .oser.. .e e ws J.a' .ep.e+.ac. )

isOf0PE MAJit*UM AuCUNT wwtet inPf etNCt wAs G AJNto ove&f TON OP t Pt e.f MCf tvPt O' U$t

3H 100-mC Cornell 2 years Ref. to #7
'

14
C 5 mc University or Minneso ta 5 years

32 p 3 n ,,, ,,

10. ItAoiAfiON OfitCYioet IN$7tVMENf1 (t/s. .wr.f.e a'el sh.e s of eeres.ory )e

TYPE OF IN$leVMENTS , NUM9t e e.Aot A f!ON $tN1fffVtfY eaNOt W'NoOW tw:CsNtts u54ti,w. 6. .ad d., a . .e .-9 A vA<t a ett offfC7Io t ~,w v., f,. .) 4..,,,....,..a.,

Nuclear Chicago
Survey Meter one 6

(Departmental
Instrument)
Model #2650

f n. =meO. ntOvfMCv, ANo sf ANoases usto a CauseAtwo Nsnv=1NTs usfto AiOvt.

i2. raN eaoots. ocsi-tetes. ANo e'O Assay PeOctouers usto tr., a. aae.. . + -..a.d .e .e*, .. -d .,. ...... e, a-. .r . r

N Eob es k he u ud sdl PD.P-3 3. *'f- (r: smel.iel 6 4~.Jan%u.J l < .
.

V: y

INFORMATION TO BE SUBMITTf D Oa4 ADDITION AL $HEETS
1 ,a C.s.,f s ,~o (O.,.f NT. o. ...... . . .....ad.. . . ...... ....... ....a ......d .. -. e.... . . . . . . . . . ,

s
.

8 Anm.r e eaw*.d. (Cal. . ,) g Ne (See attachad sheet)
4. e Aot AfION P Off CTION P.OGe AM oewree '6. r.d .e e,.e.c .. en. , ea<t.d , e.aee.' =.e. .. of .eehr.h.a t .r. ...'. d ...re e.. ..b= 8 le.ba

.ha, o.m .d-.. .m . ...n .br., ... .. a, .ad .e, ..a,. .e p a i. , ,#...a i 6 . . .ad a,. s., p.,# .a . sa.a.# e.d. .a .,. ..+
e

te%, . .aeae. .ad ,., , .# m. ,c..

Is. wAsff os$PO5At. W . g.mm.ed.# w.s . d .g I ..%. 4 .mpt.y.d, .p s ty .. .f g sep.ay O*. =.... ..bae de'. 8ed d.w.pa.a .8 *.e. =W h .*
e

b. . a v.,d..p.. ,etv.s..an . .... .ad . .....es o.. ,,,. .ad a .s.. ...ria ~., (See attaehed sheet)
CERTIFICATE (This If am must be coripl.f.d by appliconfl

14. fMt APPitCANT ANo ANY O'F8Clat f attur'HG THl1 Ctef'81CAff OH et Nalf OP THf AFFUCANT Hawf o tN ittu 8, Ctefif f fHaf fM.$ AFPttCattON e$Petratt o N CONFCousf f werw fifit 30. Coot 07 f tDf eat of GuiatiONS. Pael 33. A so fMat alt fNFC.MallON CONtalNto $4ettH,IN(tVQiNG ANT
SJ'PitMENil Aff ACMto Mteffo,15 f eut ANo CO8etCT TO THf $tlf OF Out .NOwitoGt ANo SfL'tf.

_ jN? - *-y | ~l **- t . s

/'//2 /73 s . _ S. 3L
A ,pt r.** agmed la H.

o. r ~-

| /

. 5 jP_ fYL. . V'gc -

. - - -
"

fi te .f see.fr.ag . ireneD ProcnnC7: n 73
W AS HINO.-10 U. S. C., $echen 8 001: Act .f Joa. 2 3.19 8 8, o f $se' 74 9, mek. 8 e seemiael e8ea e 8. men. . well6, fly fe'.. s'oe a.a8 es
sepen.e. hon 1. ony d.peeem.at er o1.aer .8 sh. Unsed Seo'.. .. to ear eaea.e sh.a +r. ev ..dichen.e

. o u. . .. .e ... ... .. e . .e s H i . e - .o N.
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i ] k--
ti ve .ppe.3, ,*,# .a-.o. ,e ,u.. , )e

- Visitor -
NON o' ON THE Joe W Couestv wutet tes,Nto V te rmiNo (C i. .. ) #Cro. .. i

,
. ,, w.ci.. ..a ,,ne..n .e . 4 *..

!!ichigan State Univ. '

L./ ,'vadma (p. ( va i H.8 wks 'nE. Lansing. Mich.
__

- -

O 6 's.#. us , .. . . a.,4 .. Mich. State Univ. - demonstratec
ei.. .u .. 4,.,i. ent..%.n ..d i.. to me by Mr. Maleman. Health Phy @ N. T .. .}s.
" ' * * * ' * - at_Mich. State Univ,

e. u.*.-.ne..aca i.**.bnwe. *.
... . a .... . . .. .e . 44. H .4,, Mich. State Univ. 8 wks va (m"* , 63. H.

e s ..i. i.. .=.c. .e 4. ... . Mich. State Univ. 8 wka vn [._ b n.
,. eiPteitwCe wtis eaeiafioN. <A. e ..e..+.. r..e,.,....>. .. .p
ISO?O*t M Assuuu a uOUNt W tet t Pte tHCl was GawfD OceatiON of t.pte.gNc3 v.,, oe U5f

P32 10 cc Mich. State Univ. 2 yr. (thesis) Uptake and transfer
S35 10 me " " " " " "

studies in plants.
Rb36 1 mc Cornell Univ., Ithaca,N.Y. 1 yr. Leakage from potatoes
Cl4 50-60 pc Univ. of Mass. 4-1/2 yr. due to enzynes.

Enzvine analysis.
io. troiarion cettCrion iNsteuutNes tu.. c,r. . s.x.o..r......,a

tvP NUM4(e Ra De a f tOH ItN$'IfVlff oak Gt wwoow t.tsts Ntit ust6 i.d.
t ofIN$teUutNT)
. e s.r .e y AvaitaetI ocffCr o a.#J r., r..? ru,.............,

Liquid scintillation Analysis.
counter, Unilux I. 1 An: 1ytical Inst rument radiation detection
Model 6850 surveying(Rm. 7, Fernald Hall)

\

e t. attv.co.FetoutNCV. Am sf ANDAscs 95t0 W Cat seAreno N5feuwfNf 5 tt17tD aeovt

Quarterly with Cl4 standard source
u. rani eAoots. oos>=tites. ANo sio as5Av PeoClocus usto. tr.,as.sw n. ..n .aa .e.s* ,... -< , ... .. ..e. .. :e

Film badges - ICN Tracerlab

INFORMATION TO Bt $UBMiritD ON ADDITION AL $HttTS
:2. rACats u.o tGv.,wNi. o. ... ,. ,' . ... ... . ........ . .... . ...N.i#... . .w...N

--

.,s ,_._.t ..wa.e n m., i. e a rC.s. -. ,; Qu; N.

u. eaDIAftON PeOttCYioN PeoGean 0..oib. m. .. .e6.. .. n. r. se wid.g . s . . .. W .e,s e6.. . ... .. e'd .. . . ... = . i. 6
.u.. . v. a.,,.. ..~ . ... .. .w . , ... . 4 . .o . . . e ., , i. ,. .i . . 4 c, .. .. ...e.,- , .e ,a .. . ..., .e4.. .em..

... Conducted under auspices of Health Physics Group.
is. wAsrI oisrosat. w . . .....e s .. ... # . ...e .. . . i. . . i. a. . . ., . .e . .. . , . o. .....$.4ve.i.4 ..w .e *w. 6%.i6. a e., #. ... .e ..# w.. .... .a .. ., . . .r,. .a . .. ...., ,#.d c/o Health Physies

CERTIFICATE (This item must be completed by applicont)
14. THE ArrtiC ANT AND aHf of NClat t.t CUT:NG THi$ Cle.lpiCatt OH 9t Hatt op twt at,tiCANf NautD IN ittu t. Ctefwy tuar twig ar,tstatioN ig

PetPAstD IN CONFOeulty wifM titti 10. CODE 0, fictent ,toviar.oHg. Past 30, *N3 f.4af Att BN.CeMaffoH CONF atNf D HtttiN. swCluomo ANT
suPPitMINfs ATIACHto Htef f0 Il f aut AND (QestCT fo IMt St5f of ove $NowntDGE ANO Sf tstP

i
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. (, '$ 5 -[ s . NDate fanuary 10,_1975. Bri . - --
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1
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O
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Experience with Radiation: George Richason

Brookhaven National Lab - 8 week course in Nucleonics, 1956

Ames Atomic Energy Lab - 8 week course in Nucleonics,1957

2 week seminars at Oak Ridge National Lab (3), Drookhaven National Lab (3),
Naval Research Lab (II) , 1950-1965

Teaching tuidergraduate - graduate level course in Radiochemistry,
University of Massachusetts, 1959-present.,

.

Isotope Max. Amount Where Duration

~C 2 mci UMass/Amherst' 1959 - Present
32p 1%Ci " "

6
C1 0.03 mci " "

" "Fe 2 mci
" "Co SmCi

SrY 1 mci " "

I " "I 30 mci
" "Ce-Pr SmCi

6
Ra 3 mci " "

" "Co 500 mci (scaled source)

|

/ s

,

,
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10. 8tADIAflON DtitCfiON IN$ffVMENI$ (the svg*p'emeavei skeen of aMusvy ) '

fvPt 08 FN5f euutNf 5 NUutte O D' A ftON 5tN5fffvity eANot wtHDOW THKsHtll USEfbiebe4 mene sad med*ei a =sie* ei em h) A Y apt A6Lt DE fICTt O f.e/ Ae) (.g /e.') ( u.a..e, sag, ..,,,,,a g. ..,,,,.a g ,
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ADDITIONAL INFORMATION
,

8. Training and Experience of J. Tocci

a,b.c d. Cancer Research Institute,N. E. Deaconess Hospital, Boston,i

Mass. from 1965-1968, on the job training; and Basic Radio-
logical Health Course, U.S. Department of Health Education

and Welfare, Public Health Service, Division of Radiological
Health, Northeastern Radiological Health Laboratory, 80 hours,
. formal course, 1970; American Board of Health Physics Certi-
fication Preparatory Course, New England Chapter of the
Health Physics Society, 45 hours, formal course, 1974.

9. Isotope Max Amount Where Duration Type of use

Co 3.5 Mci US Army Natick 5 years Research on
Laboratories food irradiation

Cs 210 Kei US Army Natick 5 years Research on
Laboratories food irradiation

U 50X10 lbs US Army Materials 1 year Exposure measurements,
and Mechanics accountability

gag Research Center
252 "Cf 2.5 ci l year Exposure measurements

Pu-Be 10 Ci l year Calibration of
"

instruments
Pa l' ci l year Calibration of"

instruments

"Other x uci 1 year Leak tests
Research
Isotopes

I 100 mei CRI, NE Deaco- 4 years Standardization
ness Hospital

"P 20 met 4 years Standardization

"Other x mei 4 years Preparation for
Medical patient administration
Use
Isotopes

b

_
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d
o JA:ES TOCCI

11 Emons St.. Milford, MA 01757 ,

s
Tel. 617 473-1743 '

-
JOB OBJECTIVE Health Physicist / Radiation Protection Officer

c't , g,..-
qualifications Nuclear Regulatory Co mission inspector, organizei and. '

in administered a radiological safety pro;remi develocadBrGf specialized instrumentation uset in the study of fast chedcal '

transients produced by high energy electron pulses fros a,

li
Co, gar electron a:celerator ar.1 nainttined a 3 nillion curiesources previously a radiological technologist.,

t
patpmewer

f
~

-

Nov. 1975 U.S. Nuclear Regulatory Co nission '%.),
,

_

*

to - TITLE: lydiation Specialist p;
Present A7s

Re:ponsible for inspection of persons, orr.nnizttions,e

corporations, etc. who are licenced by the Euclear Regulatory
Co .Mesion to possess, use, nanufacture and transfer radioactive .

material in order to insure their compliance with epplicable ,

* i
Nuclear Regulatory Comission regulations ani license cort 11tions. I

,

Nov. 1974 U.S. Army Materials and Mechanics Research Center
to .TITII: Health Physicist - Radiation cni Occupational-Safety Office

.

aNov.1975
-

Responsible for organi:ing anl administerin; the radiologier.1
.

safety progran at AE.R0 which has a large deplet-d uranira nelting, N
forriCfD.ng aM n2ehinin; progran, a deactiveted nuclear reset:r, a jneutron caurce, a 14 Mcv neutron generrtor, a 2 5 KevO radiographic I-ray unit, numerous X-rey diffraction and floure: ent

.

.

I units, pulsed X-ray units, and several electron nicrosecpes endh
,

'
lasers.

:*

1969 1974 U.S. Arny Natick Lnboratories 1-
TITLE: Research Fhysicist - Radiation Preservation of Food'

<
- Division Food Engineering Laboratory *

'""

,

Responsibility for development and creratien of specialized*

instrumentation and autenatic dat-2 handling techntques used in - *

conjunction with a linear electron eccelerator to perfora experiments i
, ,,

concernin; unstable internediates produced in irrediated food: also,

'

part of the group responsible forgperatin; naintainin:, antreplenishing a 3 n1111cn curie Co irradiator used to irradiate
,

..c, . ,food for research purposes.

1965 1968 Cancer Research Institute, New England Deaconess Hospitsi**;. TITLE: Radiological Technologist - Elophysics Departnent

Our department v1s responcible for receivint, storin;. stanlardizin; e

arri preparing all radioisotopes used by CRI laboratories, or by ;
the hospital for therapy, and die,nastic pirrores: also ret.psn91ble i
for all X-ray irr.idiation r;iven to rese.rch anim10: r.11ntainel i
personnel and laboratory onitoring pro; ram, X-ray unite, tnd all
radiation detection instrumentation. |

ED'J0ATION Northeastern Univer:ity, Boston. Hass. Received PA in physics:
1959 minor in mathematics. .'

REFE M C'3 Mr. R. F. Cowini. P.O. Fox 156. E. Weyrouth, M..ss. 02189 F
Mr. T. O. Eartin, 553 'iinter Streat. FroMrchau, Mass. 01701

( Dr. P. A. Hur.titz,1M Fleascnt Street, E1st Walpole, Mass. 02032
,

7

:
. --.--m. - 'Ln ~- , , _ , * _ .- . . . ,

-
- - -

3.:
% ,*. ~ ',. ^*,.

.
*

. . , ~ - . *
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FRAN,CIS E. ROY jr.

Apt. 62 Tele.: 413-549-5131 Home
50 Meadow Street 413-545-2682 Work
Amherst, MA 01002 -

Age: .25

Marital Status: Married

' Physical Condition: Excellent

'vailable: July.1,'1978A

EMPLOYMENT SOUGHT: Health physicist position in radiological health with some
research and engineering.

EDUCATION:
College: University of Massachusetts in Amherst

B.S. Physics, 1975
Important Courses:

Physics - Senior Honors Thesis Radiation Physics,
Modern Physics, Molecular Biophysics,
Mechanisms of Radiation Biology,
Electronics Instrumentation.

Chemistry - Radiochemistry,, Physical Chemistry,
Organic Chemistry.

Biology - Histology, Physiology.

Secondary School: Acton-Boxborough Regional High School
Acton, MA : Graduated-1971

EXPERIENCE:

Aug. 1978 University of Massachusetts in Amherst, employed as-Associate
to Health Physicist with the Department of Environmental Health

Present & Safety. Duties include calibration of survey meters for the
University, routine radioisotope surveys, machine source surveys
such as diagnostic dif fraction & fluorescence x-ray equipment,
microwave ovens and lasers. Also supply health physics support
with the iodination laboratory performing bicassays, conducting
leak tests of sealed sources and being r.esponsible for other
duties as outlined by NRC rules and regulations.

Annual Salary: $15,000

July 1977 Radiation Physics, Inc., working as a consultant in radiation
to physics to community hospitals in the Boston area assisting

July 1978 Dr. Jacob Spira, radiation physicist at the Boston University
Medical Center. Duties include calibration and routine checks
on diagnostic x-ray and radiation therapy equipment (4Mv. Linac,
Co-60, orthovoltage,_ superficial, and contact), health [p5Fs1Rfi"{
support in brachytherapy (using Ra-266, Cs-135, Ir-192, Rn-222,
Au-198, 1-125), and teaching physics to x-ray technicians.

Annual Salary: $14,000



T
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July 1976 Radiation physics fellowship in the Radiation Medicine Dopartment
to of the University llospital in Boston. Duties included calibra-

july 1977 tion an'd safety checks of a 42 Mv. Betatron and Co-60 therapy
machines, computer planning, physics support in brachytherapy,
and some research in radiological physics.

Annual Salary: $12,000,

June 1975 Radiation Control Inspector with the Massachusetts Department of
to Public Health. On a contract with the Food and Drug Administration

July 1976 to inspect diagnostic x-ray equipment for compliance with the new
Federal performace standard of the Radiation Control for Health
and Safety Act of 1968.

,

.

Summer Raytheon Co., Waltham, MA. Employed as an engineering assistant
of 1974 in the Industrial Engineering Department, potting and coating
& 1975 electronic assemblies for use on Fleet Ballistic Missile programs.

HOBBIES:
Basketball, Amateur radio, Photography and Stained Glass.

HONORS:

Senior Honors Thesis, an independent research project on an electron spin
resonance study of Co-60 gamma-ray irradiated and low energy x-ray irradiated
heme proteins (Awarded an A).
Advisor: Dr. Kandula S. R. Sastry

Department of Physics and Astronomy
University of Massachusetts

PROFESSIONAL SOCITIES:
Member of the Health Physics Society, New England Chaptcr.
Full member of the American Association of Physicists in Medicine, national
organization.

,
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10, Radirtion Det:ction In trumento

Typ* of Instruments # Available, Radiation Detected Sensitivity Window Thickness Use
rangep>y >y 2x

500k cpm 1.5 mg/cm SurveyEb srline PRM-5-3 with IIP-210, 2" 1 >

diameter Geiger Muller

Eb;rline PRMS-3 with
1) SPA-2, 1"x1" NaI(TI) detector 1 6 " 5 mmAl Survey
2) AC-21B Gas Proportional Probe 1 oC ih " 0 Survey

Eberline E-120 with HP190 GM Probe 1 c<,9>#*X
70k cpm

Victoreen 440 1 p, 6, X 300 mr/hr 3 mg/cm Survey

2
Victoreen 666 (rate & integrate modes, 1 93 Y/ 30 R/hr 3 mg/cm Survey
2 chambers)

Victoreen r-meter (6 chambers) 1 d'3X 100 R 50 mg/cm Measuring (Tertiary
N.B.S. Standards)

Trrcerlab 1" Geiger-Muller 1 c" i 98 X 1.5 mg/cm Surveyi

Civil Defense CDV-700 with GM Probe 1 *,93 T X 1.5 mg/cm Survey

Self Reading Pocket Dosimeters 8 d3N 200 mr 20 g/cm Measuring
' 2Victoreen 493 with 489-110 GM 2 m , ) , 8 )( 30k cpm 1.4-2.0 mg/cm Survey3

Pancake Probe

Nuclear Chicago Mark I Liquid Scintilla- 1 9 999,999 cpm - Swipe Survey
tion Counter Model 6860 Analysis

Nuclear Measurements Corp. DS-3 Scaler 1 999,999 cpm -

with:
1) gas proportional counter 1 %.h l'.5 mg/cm Measuring"

2) NaI (Tl) detector 1 g -
""

Eberline Miniscaler, MS-2 with LEG-1 1 f 999,999 cpm .025 mm Al Measuring
Probe

O
1
N
O

W

t
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11. Method, frequency and standards used in calibrating instruments.

All portable survey instruments will be calibrated quarterly on all ranges

of the instrument, i.e. at least 2 points / scale, by placing the instrument /
probe in an appropriate radiation field. A Tech Ops, model 571, 15 mci
Co Calibrator is used for all GM and ionization chamber survey instrument

calibrations. A PuBe source (2C1) is used for neutron probe calibrations.

The Eberline Miniscaler, model MS-2 with 1.EG-1 scintillation probe used for
129

thyroid counting of I burdens is calibrated with a .101 uCi I g,

NEN, model NES-135S (accuracy t 3 - 5% at 99% confidence). This calibration
is performed each day thyroid counts are required. The source is placed in
a cylindrical water phantom measuring 15 cm in diameter by 17.5 cm in height
at a distance of I cm from the inside surface and 10 cm from the top of the

phantom.

The Nuclear Chicago, Mark I liquid scintillation counter used for lab

swipe analysis is calibrated using an internal standard of tritium. This

standard was made from a certified calibration compound, NEN's N'4S-004,
6toluene, H , 2 X 10 dpm/ml 3% at 99% confidence.

~ ,
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12. Whole body and ring hadges are supplied to the University researchers re-
quiring them by ICN Life Sciences Group, Cleveland, Ohio. The entire

personnel dosimetry program is funded and administered centrally by the
Ell &S Division of the University Health Services. Film badges are changed
monthly.

Bioassays will be required of all researchers using H and/or I according

to the following:

1. Occasional use of 10 mei or more of H labelled compounds or 100 mei or
more of other uncontained forms of H 1abelled material will require a
bioassay within 48 hours after completion of the work. Continuous use
requires weekly bioassays.

1252. Occassional use of carrier-free 1 for lodination requires thyroid

counting at 43 hours after completion of the work. Continuous use re-

quires weekly thyroid checks.

3. Bioassays for uptakes of otDer radioisotopes will be done for cause (to
be determined by Radioisotope Use Committee prior to research 'authoriza-
tion).

The tritium bioassay procedure will consist of:

1. 24 hour composite urine samples will be requested and collected by EH&S
personnel.

2. Calibrate Liquid Scintillation Counter.

3. I ml of tap water, in 10 ml Aquasol, will be used for the background
count.

4. I ml of urine into 10 ml Aquasol and count 10 minutes in LSC. Record

counts.

5. Add 100% of toluene (H ), 2 X 10 dpm/100k calibration solution to a

second vial containing 1 ml urine and 10 ml Aquasol and count 10 minutes

'in LSC. This permits accurate computation of counting efficiency even
in the presence of quenching.

'P" "E " "E *Calculatiens: eff =

2.X 10 dpm of spiked sample

non-spiked sample count - background count
dp of urine saple=

efficiency

dpm of urine sample
activity (nC1)/ml=

2.22 X 10 d m/nCL
activity X 43,000 ml/std man booy fluid Body Burden (nC1)=
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-12. Cont.

125 ~ thyroid counting, researchers will be requested to come to Ell &S Officei- For I -

d/-._ ~ t $dO7 Morrill Science Building at'~the appropriate time. Two minute thyroid-a
~

counts will be performed using an.' external scintillation probe / single channel
'

analyzer system (see attached Procedure / Calculation Worksheet and Sensitivity

Calculation Sheet).
.
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I THYROID COUNTING PROCEDt

AND CALCULATION

DATE:

RESEARCHER:

INSTRUMENT USED: A) Eberline Mini Scaler, model MS-2 with LEG-1 probe
B) H.V. 0 5 (approx. 750 v)

threshold @ 4.1 (22.5 Kev)
windos @ 3.0 (37.5 Kev)

C) Calibration using cylindrical water phantom (15 cm X 17.5 cm)

Background cts / min=

125
.101 uci 1 Std. cts /2 min=

cpm /101 nci std.ggg , ,

224,220 dpm/101 nci std.

RESULTS: Thyroid was counted for 2 minutes with the probe contacting neck just
below the adam's apple, yielding counts.

CALCULATIONS: r = - = , where r = net counting rate

{= + , where g = standard deviation.

r

[=t = , where t = test for null hypothesis
n

2220 thyroid burden (nci)= =
f

CONCLUSION: () 1. Since the above test shows that there are less than 2.55
standard deviations (2.55U) in the net counting rate and
within the 99% confidence limit, the null hypothesis is
accepted and no activity is assumed present at this time.

( ) 2. Since the above test shows that there are more than 2.55
standard deviations in the net counting rate and outside
the 99% confidence limit, the null hypothesis is rejected
and acttvity is assumed present.
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i
3 ULATION OF LIMIT OF SENSITIVII-

5
,

! FOR I TilYROID COUNTING WITil
I '

LEC-1 PROBE AT SURFACE OF NECK

b

Instrument Used: Eberline Mini Scaler (single channel analyzer) with LEG-1
probe at surface of phantom

typical bkg.- 480 cts /20 min
125"1 std.(10lnci) - 11,731 ets/2 min

5,866 cpm /101 nei std
fg

224,220 dpm/101 nci std

= 2.6%

Calculations: r = -
O

s
7= T + 24
"

2 26

find L when t = = 2.55 (or within 99% conf. level)

r = 2.556 * ~eq.1- n ne
(Lg

ieq.2 y =1 t2/ + 24
"

2 i6

.556 ) + 2( )l =

( transposing from eq.1)s n

= 2(2.556 ) + 48
n

2(2.55( ) + 48substituting:

6 +
n 2 20

(f 1.275( + 13.2=

n n

f 1.275(I - 13.2 = 0=

n n

g , -(-1.275) i h (1.275)2 - 4(1)(-13.2)
n 2(I)

D

-_-- . - - - - - - - - - -
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1Yl.626+52.8 "^

,
'~

f , 1.275
n 2

**

p' = 4.326

* 2(2.55) (4.326) + 48..L =

s

= 21.06 + 48 70.06=

= - 480.' . r g;,

* 11 cpm
423 dpm=.. cpm

.026
.

dpm

423 dpm
= 190 pcid"E2.22

pci

190 pei = limit of sensitivity or smallest ar.ount in thyroid

detectable at 99% confidence level,

b

r

j
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13. Facilities and Eqdipment

All laboratories using RAM are typical life sciences laboratories containing

fume hoods, sinks, refrigerator / freezers, centrifuges, incubators, lab
benches, etc. (see drawings attached). At any one time any or all of these

laboratories may use or store 1 mei or more of RAM, depending on their

authorization / activity status. All lab hoods used for volatile RAM exper-
iments are at least 100 lfm and calculations are made prior to authorization

for compliance with applicable NRC release limits.

125' Carrier-free iodinations using 1 are done only in one lab, 41 Coessman

(see drawing). The hood in this lab is comple.:tely separate from allother
hoods. Within the hood is a dual chamber lucite glove box (see drawing).

The primary chamber is fitted with a recirculating charcoal filter used to

remove 1 gas released during the lodination procedure. The hood duct
125

above is fitted with a secondary charcoal filter used to capture any I

gas released inadvertantly during transfer or waste disposal procedures.

The use of this facility is scheduled and controlled by the Environmental

Health and Safety Office (see 14.33 of manual). Isokinetic air sampling of

the hood exhaust is done using charcoal filters during each iodination.

All releases thus far have been far below the Appendix B, Table II, Column 1,
-11

limit of 8 X 10 uCi/ml.

L

9 7262
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RADIATION SURVEY REPORT

O O__Initici _ Follow-up _ Monthly

Person Responsible................................ Department........................
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Radiation Sources in Facility.......................................................

-Persons Working'in Facility.........................................................
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CHECK LIST:

Wa:t2 pick-up needed.............................. Currently using RAM....................

Posting - 10 CFR 20.............................. Sink disposal of RAM...................
,

NRC 313. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Vola til e RAM b eing used . . . . . . . . . . . . . . . .

"Cau t ion RAM" . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Gene ral ho usekee pin g . . . . . . . . . . . . . . . . . . .

Filo b:dges being worn............................

.

Codas R=Refrig; C= Centrifuge; I= Incubator; S= Sink; B= Lab Bench; D= Desk; H= Hood

..
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14. Radiation Protection Program -

The radiation protection program at UMass is an extremely active and
;

service oriented program. Our aim is to aid the researchers involved
. in the use of byproduct material while assuring minimum exposure and |
regulatory compliance. This is mainly accomplished by frequent con- i

tact with the user during RAM package deliveries, laboratory surveys,
indiiridual procedure consultation, and. waste pick-up. !

.

To further assure the NRC of our byproduct material control / accountability
(see page 6.1 in manual), virtually no material reaches the user unless

,

it physically goes through the EH&S office. This includes all exempt >

quantity shipments which are shipped unlabeled via the U.S. Postal !

Service. -This was accomplished through the centralized procedure on
receiving, shipping, and mail handling on the UMass Amherst Campus. [

'

'The EH&S Office occupies a strong position on Campus. Coupled with

the Radioisotope Use Committee, the EH&S Office has been able to gain ,

strong management support, including funding, through the office of the.
Dean of the Graduate School (the graduate programs are essentially the
sole users of byproduct material). The Dean of the Graduate School is
in a direct line to the provost, who reports to the Chancellor. Our '

present Radiation Protection staff includes, Radiation Protection 4

Officer, Associate Health Physicist, full time Clerk-Typist, 3 full '

time Senior Technical Assistants, part of whose duties are radioactive
package receipt and delivery, and radioactive waste pick-up. Workstudy

'
- students are also employed to aid the Health Physics program in routine

procedures.' i

i

In conclusion, the Radioisotope Use Connittee feels that this renewal I

application and Part-I Radionuclide P611cy and Program of our Radiation
Safety Manual amply supports our position of being able to meet all
Connission rules and regulations.

,

, I
i
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15. Wacte Disposal E/ '>-

All byproduct material waste is disposed of via Radiac Research, Inc.,
Brooklyn, N.Y. The EH&S Division has 3 technicians, properly trained in
the handling and accountability of Rad waste. A van is employed one day
a week for hazardous waste pick-up. All Rad waste is placed in a 55 gal.
barrel (stationed permanently in some lab areas or brought to the lab re-
questing pick-up) thereby providing secondary containment during the pick-
up procedure. Technicians wear protective clothing and follow rigorous
procedures (sce attached).

The only other waste disposal method is via sanitary sewer. An authorized
user Activity Report is compiled quarterly according to the following
protocol:

1. total activity for each isotope, received by the individual user, was
compiled from Radioisotope Satus Report Form (Receipts)

2. total activity for each isotope, disposed of by individual user through
the EH&S Of fice, was compiled from Radioisotope Status Report Form
(Disposals)

3. the entries n the disposal column were subtracted from the entries*

in the receipt column to arrive at figures in "mpads" column - activity
still in posession of User, or maximum possible activity disposed of
down lab sink by each user

4. all activity listed in the "mpads" column was then added to arrive at the
maximum possible activity disposed of in sinks at the University.

NOTE: Researchers do not take decay of short lived isotopes into
accountability (e.g. 50 mci P comes - one month or more goes by during
experimental procedures - 50 mci is either entered incrementally or in
total as disposed), therefore, receipts minus disposals on our records
reflect fairly accurate posession plus possible sanitary sewer disposals
(mostly via the washing of laboratory vessels). Our records show that

these reports are always under 1 curie total (see attached example)
on an annual basis. Current use over the past years indicates a stable
annual purchase of 2.0 - 2.5 Ci of RAM.

.

6
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15. Waste Disposal (cont)

The Radioisotope Use Committee discourages sanitary sewer disposal of all
-liquids except the washing of laboratory glassware and large volumes of aqueous
low specific activity material (e.g. 2 liters of aqueous solution) containing
10 uci of 11 labelled organic coumpound). ilowever, most all experimental

protocols utilize very small volumes of RAM (e.g. 10 to 100 ul)and are dis-
posed of by dumping into disposable vessels containing " Kitty liter" for
solidification.

The amount of water released via sanitary sewer from the University is
monitored separately and continuously at the Amherst Sewage Treatment plant.

The average daily release by the University is well over one million gallons

(or 3.846 X 10 ml/ day). It is clear that this is an extremely large di-

lution factor (e.g.11 soluable, 10 CFR 20, appendix B, Table II, Column 2=

3 X 10~ uCi/ml water or 1.154 X 10 uCi/ day release on concentration basis
only). Our inventory records (described above) continually show on both

user / isotope basis that no applicable release concentration has been exceeded
on an annual basis.

Mt.18
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! P. JEDURE FOR WASlE DISP 0 SAL & PlChtm
i

1. When Ell &S accepts a request for a haza rdous wast e pickup, the EH&S
Hazardous Waste risposal Sheet or RAD Waste Log Sheet will be com-
pleted by the individual accepting the request, and the sheet will
be placed on the Hazardous Waste Clipboard in room 407 The dead-
line for accepting requests for each week's pickup is SPM on the
Wednesday preceding the pickup. It is important to fill out the
Waste Disposal Sheet as fully as possible, with information on the
type, amount, and hazard of the vaste chemicals.

2. t vehicle will be assigned by the rire Safety Of ficer, and be ready\

for use on Thursday, no later than the Wednesday preceding. Van 90
is the first choice and is pernanently assigned for this purpose.
An alternate pickup vehicle will be assigned if necessary by the
Fire Sa fety Of ficer.

3. Two technicians, or one technician and a work study student will be
assigncd for this routine procedure by the rire Safety Officer no
later than the Wednesday preceding the Thursday of the same week.
In th.! event of unavailability of the above personnel, other arrange-
ments will be nade by the Padintion protection officer when prior
notice of unavailability is received, no later than the Wednesday
preceding the Thur sday of the week in question.

4. The technician (s) who will be conducting the week's waste pici.un
shoe'd review the Hazardous Waste Clipboard when planning ahead.
The urpose of the review is to determine special hazards, appro-
priate protective equipment, and the amount of time necessary for
the pickun

With regard to the hazards of waste chenicals, it is important
to knou these in advance. When faculty, staff or students call in
requests, they do not always know the hazards of their materials.
Therefore, etm sul t with the Laboratory Safety Officer (hazardous
c hemica l s) , the Radiation Protection Officer (loniziny, radiation),
and the Campus Safety Nficer (pesticides) . Also, in forma tion may
be obtained fron NFpA (Hazardous Materials) and Sax (Dangerous
Properties of Industrial Materials). This information is to be

written directly on the llazardous Waste Disposal Sheets, for easy
reference.

5. A two-way radio will be used throughout the waste pickup procedure
for advisory communication needs. The base station will be manned
throughout the waste pickup procedure.

6. Waste pickup will proceed at 9 AM on Thursday morning. Bring
appropriate protective clothing and equipment in the van, including:
a. laboratory gloves, made of heavy rubber, for handling acids,

corrosives, and solvents
b. surgical gloves, for handling powders, solids, pestledes, and

radioactive materials (i.e. materials that may contaminate hands
but will not cause burns)

. _ _ _
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6. (cont) -

goggles and/or safety glasses, to be worn when entering lab-c.

oratories where eye protection is required, where there is

danger of splashing chemicals, flying particles, or irritating
vapors

d. MSA respirators - a supply of eartridges should be available
1) CMA (black) for organic vapors
2) GMB (white) for acid gases
3) CMP for pesticides

c. Nalgene pint bottle safety carrier
f. 1itst Aid Kit (permanently mounted in van)
g. ftre extinguisher (B,C)
h. J.T. Baker spill kits (acids, bases, flammable liquids, mercury,

cyanides, and hydrofluoric acid)
1. NFPA Hazardous Materials Guide (6th Ed.)
J. disposabic coveralls
k. kitty litter and plastic bags

7. When actually picking up waste chemicals from a laboratory, the
following should he observed:

all bottles should be placed in a cardboard or wooden box,a.

supported in an upright position to prevent them from tipping
over

b. Visually : heck each bottle for the appropriate cap, cracks, leaks,
the label, and appropriate packaging. Pesticides and c;ircinogens
should be sealed inside two plastic bags. Chemicals labeled
lachrymator (tear gas) should be placed inside another container
with a screw cap - plastic bags are not acceptable
Keep incompatible chemicals separate - that is, keep flammablec

solvents away from oxidizing agents, keep acids away from bases,
keep water-sensitive materials (i.e. sodium, lithium, potassium)
away from water

d. Wear respiratory protection if a leak is suspected of a chemical
or compressed gas that has a health hazard rating of
1) 2 or 3 according to Sax
2) 25 3 or 4 according to NFPA

e. Insist that the people properly package the vaste materials.
If they are resi. tant, contact the head of the department or
the responsible faculty member

f. Do not pick up chemicals that are not on the 1ist that was
phoned in prior to 5 PM on Wednesday. Exceptions may be made
if it is determined by the technician (s) that immediate pickup
is necessary to prevent a very hazardous situation f rom develop-
ing.

8. No waste will be put into a vehicle unless it has been placed in
secondary containment and therefore safe for transportation, e.g.
a bottle of chemical waste must be placed into a barrel, cardboard
box, or wooden box.

9. The vehicle will be visually and radiologically nonitored by the
technicians for contamination, i.e. survey with GM meter and swipe
test van seats and loading bed (to be given to RPG for analysis).

"0RCH RICORD COPP-
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9. (cont)
Clean vehicle if necessary. A significant GN meter realing should
be immediately reported to the RPO. The Rp0 is responsiSle for
surv' eying the barrels and the waste de. pot and labeling the barrels.
The technicians till be responsibic for securing the barrels.

10. All coveralls utilized in vaste pickup procedure will be placed
in plastic bags at the Waste Storage "illding. The plastic hans
will then be taken to Ell &S and place ' in a barrel. Only clean
coveralls from the laundry service will be allowed in the of fice

Appropriate gloves will be worn during handling of allarea.

hazardous waste materials. These gloves will be stored at the
Waste Storage Building.

When a full laundry load of coveralls is ready (17 coveralls), the
Radiation Clerk will be in fo rmed . She will arrange for pickup and
return of the coveralls with the laundry. service.

11. All radiological pickup receipts will be given to the Radiation
Clerk c.nd all chemical pickup receipts to the technician in charge,
for filing, no later than 10 AM on the Friday morning following
the Thursday pickup.

*2. Anybody speaking with Radiac will inform the I,aboratory Sa fety.

Officer, the Campus Safety Officer, the Radiation Protection
Of fic er, the General Chemistry Of fice in Coessman, and the tech-
nician responsible for Radiac pickup for that month. Notification
of all dates for pic; ups and any other pertinent information will
be in writing to the above people as soon as this information
beco es available.

13. Technicians will be responsible for the following:
a. insuring that Goessman Em 23 and the Waste Storage Depot is clean

before Radiac leaves. Do not sign the bill of lading unless areas
have been picked up.

b. reporting waste quantities to Radiac for arrangement for pickup.
c. assisting Radiac on its monthly pickup at li>la s s .

14. Any changes in the above procedure must be discussed with a,l_1, staff
members involved, and a decision reached prior to implementation.

It is important to follow these precautions to protect our own health
and safety, and to provide a good example to the faculty, staf f, and~

students on proper handling of hazardous chemicals.

Ells /sw

.

_ _ _
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f '. 11SER ISOTOPE IN OU "mp:da"

lO
i Black C-14 .0lmci 0 .01 mci

H-3 1.25 mci .01 mci 1.24 mci ,

Brandts H-3 0 .1 mci 0-

C-14 .25 mci .05 mci .2 mci

S-35 7 mci .2 mci 6.8 mci

Canale-Parola C-14 .05 mci 0 .05 mci

C-14 .5. i 0 .5 mciCox '
|

Duby H-3 0 .11 mci 0

Fite H-3 .15 mci * O

Fournier P-32 225 mci 185 mci 40 mci

H-3 10 mci Imci 9 mci

. .05 mci 0 .05 mci

Hixson H-3 10 mci 0 10 mci

C-1d 10 mci 3 mci 7 mci

Kaulenas -125 .001 mci 0 .001 mci

Fbson H-3 1 mci .65 mci .35 mci

C-14 0 .05 mci 0

S-35 0 25.06 mci 0

P-32 0 Imci 0

Maynard Ca-45 1 mci 0 Imci

Moner H-3 Imci 0 Imci
C-14 .25 mci 0 .25 mci

Mount H-3 0 .1 mci 0

C-14 0 .25 mci 0

I-125 0 .02 mci 0

O
Noden , H-3 0 .625 mci 0

1 Hordin Cr-51 0 .4uci 0

__ \
- .- _.
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Rob;rts H-3 5mc4 i 2.5 mci ',

. .

.

Sastry In-111 4 mci 0 4 mci j

Schwartz H-3 6mc 0 6 mci

S-35 0 .05 mci 0
,

Slakey H-3 1.7. ,ci .01 mci 1.74 mci
C-14 Olmci .01 mci 0

Stern C-14 Imci .002 mci .998 mci
P-32 2 mci 0 2 mci

Wade H-3 6 mci 2.464 mci 3.536 mci

Walker 3 0 .2 mci 0,

C 4 0 .3 mci -

0

Westhead H1 0 5.76 mci 0
C-14 .6 mci .05 mci .55 mci1-125 4 mci 16.215 mci 0

p Wilder C-14 .1 mci 0 .1 mci

Woodccck H-3 4 mci .3 mci 3.7 mci
C-14 .05 mci .004 mci .046mcf

Zimermann P-32 15 mci 0 15 mci

H-3 13 mci 0 13 mci
__

Total for "mpads" column, or Maximum Possible Activity Disposed of in the Sinks at
UMass/Amherst = 130.621 mci for the 3rd Quarter of 1978.

'a
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