NITE \ A MIC ENER A

APPLICATION FOR BYPRODUCT MATERIAL NSE

NS TRU
v S 0P
spec?
$10Nn Washing X545 Ante
Byproduct Mate A se An Af

e Subi v t heels w

eral Reguiations Part and the

Federal Reguia

TR\
“OFFICIAL RECORD COPY™

od on revernss




EXPERIENCE EACH INDIVIDUAL NAMED TEM

IN'C'MAY'ON TO BE SUBMITTID ON ADDITIONAL SHEETS IN DUPLICATE

. . . ’ . - v = .

" CERTIFICATE (This lem must be

WARNING

Cpreve” o




NRC-313: Supplemental

Byproduct material

Chemical and/or physical form

20-00882-03 Renewal

Maximum amount

B. C-1l4 Any 2 ci
C. Ca=45 Any 20 med
D. 1I-131 Any 200 mei
E. P-32 Any 1.3 ¢d
F. Co-60 Sealed Sources 800 mci
G. Po-210 Alpha Source 2 mei
(Radium Corp.
Lab=456-2)
H. HK-3 Foils 2 ci
I. B-3 Titanium tritide 10 ei
targets
J. B-3 Any 2 cf
K. Am-241] Sealed Sources 150 med
L. Cd-115 Any 50 mei
M. Pm-i48 Any 50 mei
N. In-1l4 Any 50 mei
0. Cs~137 Sealed Sources 450 mei
P. Ni-63 Detector foil 14 mei
Q. Cf-252 Sealed Sources 5 micrograms
(Savannah River
Models ALC or SALC)

R. Cd-=109 Sealed Source 50 med
S. Fe-59 Sealed Source 50 medl
T. Am-241 Foils 1200 medi
U. H-3 Tritfated water 100 cf
V. Ni-63 Foil (New England Nuclear 30 med

Model NER-002) contained in

Perkin-Elmer Model 009-0282

detector cell assembly and

electron capture detector

Model No. 009-0282 :,’?fﬁ,’]
W. 8-35 Any 500 med

X. 1-135 Any 500 med




20-00882-03 Renewal

NRC-313: Supplemental - 2
Byproduct material Chemica! and/or physical form Maximum amount
Y. Am-241 Sealed fource (Troxler 100 med
Moisture Gauge Model
1255)
Z. Ni-63 Varian Electron Capture 8 mei

Detector Model No.
02-000965-00



7.

.o-ooaaz-os Renewal

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, $-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 invelving 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.




NRC313: Supplemental 20-00882-03 Renewal

University of Massachusetts Radioisotope Use Committee Members
Dr. Donald Anderson - Vet., & Animal Science Dept.
Dr. Lyle Craker - Plant & Soil Science Dept.
Dr. M. Fournier - Blochemistry Dept
Dr. Herbert Hultin - Food Science & Technology Dept.
Dr. Thomas Mason - Biochemistry
Dr. Mark Mount - Plant Pathology Dept.
Dr. Ceorge Richason - Chemistry Dept,
Dr. B. Rubinstein -~ Botanv Dept.
Dr. K.S.R, Sastry - Physics Dept.
Dr. Robert Walke:

Environmental Science Dept.
Dr. Martin Wilder - Microbiology Dept.

James Tocci - Radiation Protection Officer ~ Secretary of RUC

Francis E. Roy, Jr. - Asst. Health Physicist- lst alternate to RPO
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‘ !in_o_a_oo AND € NCE OF EACH INDIVIDUAL NAMED IN ITEM tupplemaninl sheats f necarnary)
B T OF Thamene. cwass VN svnowar | cenit 100 | famen towes
N Nase oo [Cvels wraserl | (Gosle :-0.‘..:'
s Dadihn O e o saleies rtmouth College  — — — ~ 1% yrs.— “r{"”“"" rmy—
prorecton Walter-Reed Army Inst, of Rps. 2 yr;.{m -~ \l%e) e
b Oudiin v vendardive |HALIONAT TRstitiules of Healln —27yrs.
shumenty s y
€ Momemotics and colculations baie to e : C\
vie ond m of radioactivity ':.J - @ -
¢ Wislogic! sforss of rediation @ Mo | (1) v
P EXPERENCE WITH BADIATION  [(Aciun! wie of radaoatapes o s valent seperionce |
80rore I s amount | wheet tarteenct was Ganes | ;n:vfo:q Pertnice Teee OF st
312 13
g,s' ig:g Dartmouth Colleqge 4 yrs., See. no, 7
W r R Army Inst,.| of Res, 2 yrs.
a1 1mC alte eed \ s o y
K3 SmC | National Inst. Health 2 yrs,
;.0. RADIATION B¢ RCTION INSTRUMENTS  (Use reoplemental koot if neconsary |
TYPE OF INSTRUMENTS [ NomaER BADIATION SENATIVITY RANGE | WINDOW DycrnEss use
(helude mote ond mode’ sumber of ¢+ <) AVAILANE DETECTED (e Ao} g em') (Momitring surveriag memwing)
lear chi ¢
Nuclear Chicago
survey meter one q-

(A, Gawienowski's)

1 MEPMO0, FREQUENCY, AND STANDARDS USEC N CAURRATLING BASTRUMENTS (ISTED ABOVE

-

V2. PLM BADGES, DOSMETERS AND D10 ASSAT PROCIOURES USED (o Ml badges. wgeify methad of tolirating ond praconing & nome of smoher |

INFORMATION TO BE SUBMITTID ON ADDITIONAL SHIETS i

V3 PACKITIES ANO EQUPMENT  Dove b0 ioheraiary tociinor and remets Aandling v pment, tharoge tantainers, shisiding, fume hoads. on  spionarery shonh
of faciling iy aRgehad  (Curle mmpwar) '\'u s see attached

14, RADIATION PROTECTION PIOGEAM  Descrine e rad.ation protection pragrem meludiag contral meniurer I applicatian tevern 100'ed vewres sube it lpet
Niting proceduras where applicable, name haining. and ssoerence of perion B padem leak terty end srrangementy lor perfarming inkal radiation servey sery
ing. manignance and repar ol My youire -

See attached.

15, WASTE OISPOSAL W o commercinl -nite Ovo;cnl sorvies 1o o-;lqnd ‘-;o‘:;. ;o‘-._;:q.oa-;a; » (‘;;oe-«o O\v.-"“;‘—.".‘ dorctiptan d- methady which witt
Bo vaed for diserng ol iadionctive wovier and suimater ol e irpe and amaunt ol ety nenleed - "
See attached
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Fam ALL-31) (5-19) ' o ! -
TRAINING AND ERRIENCE OF FACH INGIVIGUAL NAMED i 1M LI e
- o g ik - o R TR
DURATION OF ON THE JOB | PO%waL £o 9y
- Ao (Cocle ominert iCocle ~...-v'
o Principles ond proctices ol redietion ' T T -
aeafoeiion % 1 semest¢rve @ “) N
. R e
b Rodisectivity meosurement vondsdira M.ILT - ]
Non and monitoring techniques and in. e e Yo @ Yes ) Mo
Mrumanty
. e . e S s—— —
€. Mothemotics ond calcvintions basie ‘o the . -
vie and meorurement of radisact «ly B2 K " You @ Yo Mo
- ——— S e oy SR
d Diclagical efachy of radiate M.I.T. " Tor @ @ Mo
P EXPERIENCE WITK RADIATION.  (Aeh 2 use of 70 01s0k0es oF eav-valen! seperiencs )
ISOTOPE | MAXIMUM AMOUNT | WHERE EXPERENCE WAS GANED [ oveanom o txeeesce 1 oo e
et e . e e 1 et ———— e e T s SR SR - A 2 RS N
p-32 1 me Institute for Enzyme Res.| l year Research in ion
U. Wisconsin transport and ATP
Ca-430.5 me [Univ. of Massachusetts 2 years synthesis
Y0, RADIATION DETECTION INSTRUMENTS  (Lhe supnlemental sheers  necossary |
T A A s e e A — o st o Y ————t———— — ———
TYPE OF INSTRUMENTS NUMALR BADIATION | SENSITIVITY RANGE | wisiDOW Tycxness ( ust
finclude mabe ond model sumber of woch) | AVAILAMLE DETECTED fome i) /v Msiuing, senaping, meassiog
- —_————— e —————— . S ————————
Tracer Lab model 1 Beta 0.003-1650 1.6 measuring
SC 18A
Liquid Scintillatioh 1 Beta - - measuring
Portable survey
4 . n e
meters (one tritium ¢ 0.1-100 monitoring
meter) r(J,l F

1 MEMIOD, FREQUINCY. AND STANDARDS USED N CAUBRATING WSTRUMENTS LISTED ABOYE
Use of calibrated beta source at weekly intervals.

12 PRM BADGES. DOSIMETERS AND MO ASSAY ’”&Ml USED  (For Mim bodger. wgeify method of calibroting and ruonn; o sowme of vupplior |

Survey meters

m’o.”"g’_‘!o_'!_!9'4”!!'"0-0'“ ADN"O"‘l SHEETS
T3 FACRITIES AND EQUIPMENT  Deveribe loboratery facitier and * Nordlng eqvipment ov;'o caniaineny »-ow;.. h:“boo;aw;;—‘i;m-;;u Ly
of fuciling iy amached  (Cicle ariwer) Yor  Ne

b
T4 RADIATION PROTECTION SRDCRAM  Dosribe the radiation protechion program nthuding contiol measwrar I applitation covers sealed 1awees subm ! leak

foiting procedurer whers applicable. name, Faining, and erperience of person B pedorm leak ferh ond orrangements for pailerming iniial rodiation wrvey s
leing, mamntenance and repoir of the rourte

13 WASTE DISPOSAL ¥ & commerciol warte dirpasal service 4 amployed 1peciby name of n-;-' Oferwite. swhmit detei od deveripton of mehads which will
be used lor diapeing of radicnctive waites ond extimales of the Type and amount ol achieity inealved
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FomALL-31) (359

TRAINING AND JENCE OF EACH INDIVIDUAL NAMED IN ITEM 0 suppiemontal shosts 1 naconory)
| e of taminG ; SMBANON 05 | O e 108 o
WHERE ManaD TRA NG 1Cele orsner) iCoele mn,
Eniaaiiitue 3 ; .
& Pincolos ond proctiens of sedieben| 'NTVERSITY OF M NNESOTA (Vo' Mo (Vo Moe
! _EORNELLnquUERSITY“--*«-*m_,“Mm-_»mbf“w*J-T—»lm»___.
b Rodicoctivity meciurement sendordite = .
tion and monitoring technigues and in. :‘u Nao ("\0: He
umenty c
¢ Mothematics ond coleu'ations barc to the . ~— e o
Y /
vie ond meciwrement of radisoct vty L:! - \."‘ -
e SN SE—— — Sam—— m— S
d Biclegical efects of rodiation V ':' - '," e
P, EXPERIELCE WITH RADIATION  [Actun! e of radionaioper or equisnient seperisace |
| sorore | mariuum amount WHERE EXPEUENCE WAS GANED | ousanow OF fertancy I T reeoruse
3H 100 mC ) Cornell 2 years Ref. to #7
14 4] 1 n [~
C 5 mC University of Minnesota 5 years
32p | 10 mc /]
10. RADIATION DETECTION INSTRUMENTS  (Use supplemental sheats if mecensary |
TYPE OF INSTRUMENTS NUMAER BADIATION | SENSMIVITY RANGE | WINDOW THICENESS T use
(inelude mate ond mosel aymber of soch AVAILANE DETECTED [me b} (mg/em’) (Mandorieg tuveyag mevuragl

o —— e

ettt et e e it et e et 4

Nuclear Chicago
Survey Meter
(Departmen
Instrument
Model #265

one 8

Th MEPSOD. FREQUENCY, AND STANDARDS USED N CAUNRATING INSTRUMENTS (ISTED A;C—)V!

13 fum panoes x"ﬂi’iarﬂ:'; L s AS;;; Tﬁzims Uﬂa“ Fv ;l— Mn we :ﬁ ;"nd of co‘-b';u' ;4 ro;onﬂ. o rome o; :&LV

Fila bodyes bobe vred wnb P32,0-33. Ta (o spplad by bt Trmcaclab.«

INFORMATION TO BE SUBMITTED ON ADDITIONAL SHEETS

13 FACWITIES AW—(BWMNI Deseribe loheratary ‘oeilit ey ond remote h;-d-. Squpmest Verage conininers, shiglding, tome haods oﬁ ll.‘o:;‘;‘u;eh
of locilitg s omached  (Cucle onewer) [ Yer  Ne (Bee attachad sheet )

—

14, RADIATION PROTECTION PROGIAM Describe the rodiation arotection progrom nciud g conirel mensrer W applicatian covers 1ealed sowrier. suhe lgak

sting proceduser where apoiicable, nome, Naining, and esperiencs of person 8 perdarm kak test, and acrangements lor pertorming initial radiotian turety. very
lcing. maintenance and reparr of the source

1S, WASTE DISPOSAL M o commercinl worte dispasal ervice 4 emplaved ipecily name of ¢ .;u" Omarwive wwhmi detoided dercriprion ol methody which wil!
be vied for disparing of radicactive wories and sstimates of he type and omaunt of Sehieih invatved ({Sna att ached sheet )
. b - A v v - | R Miasav N v
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(v sopplocarinl ot 4 necariy )

Faom e
PO

EY T Visitor —
’ WHERE TRAIED "‘:::f'.:;‘:r_"‘ ‘?“b"':.’z" ‘?—: .:.n.‘:."
Piincplas  and ocheon of o a-.°e-\L-— T i M B ! —

i protect o : ; ,Efckggg?n;tﬂﬁ?ch?if : . " uks TR .-

b Rodioachvity mesvwrament endardine | Mich. State Univ, - demonstrated ] F Bt
Non @nd menitering tochniques ond in-| to me by Mr. Malcman, Health Phys. \v—:g\' No RO
PP at Mich. State Undv, | | — L

e risntereprga g 7R State Univ. Bwks | Yo (M| (e g
& Oiingiar’ ioens of nietion Mich. State Univ, 8 wks Yor (M. (Yo e
® EXPERENCE Wit™ QAomnou {Actua! wie of rodie w"‘oﬂ o @i vaient o-muomo)

:‘?@L Ai;-;uu Auouw' [ ] m«( !l’"’!'o(t wu GARED DURATION OF E¥e§iFscy [ T 1ot OF Use o
32 10 me ' Mich. State Univ. 2 yr. (thesis) Cptaké and transfer
35 10 mc . o - studies in plants,
b36 1 me Cornell Univ., Ithaca,N.Y.| 1 yr. Leakage from potatoes
14 50-60 ye | Univ. of Mass. 4-1/2 yr. due to enzymes.

Enzyme analysis.

10, RADIATION DETECTION INSTRUMENTS

—— —

(Un woab-oalol |Mm :' -«oom )

- —y-

Model 6850
(Rm. 7, Fernald Hall)

WINDOW TWiCanESS

r~-———_.—__ —

TYPE OF INSTRUMENTS NUMAER ADIATION "HSN!VI" Barr
(inehude mote and mocte! aymber of o h) AVAILANE otrecren (e he)
Liquid scintillation
counter, Unilux I, 1 Angdlytical Insérument

Img =)

v
um-mm. Py

Analysis,
radiation
surveying

st
0rmg Mmoo agl

detection

V1 METHOD, FREQUENCY,. AND STANDARDS USED N CALBRATING INSTRUMENTS USTED ancove

Quarterly with Cl% standard source

PREPARED i COMNFORMITY WITH TITLE 10 CODE OF FEDERAL
SUPPLEMENTS ATTACHED MERETD.

12, PAM JADGES. DOSIMETERS, AND §10 ASSAT PROCIDUALS USED.  (For Aim hodges, wertly meiad of roiibrating ond procersing, o some of srppher ) a
Film badges - ICN Tracerlab
lN'OlMA"ON 10 ll SUBMITTED ON lDD"IQNAl smns
T3 TACHUTIRS ARD EOuPmint Deserne »cbor"o-y [ ——. harding equpmen’ ilorege canteiners nnldmg fume hoads, ek Eop amatory shoich
of facility 1y omached  (Cucle arawer) CrnT Ne
14 RADIATION "Q"C"é" PEOCRAM Dtunbo the radiatina .wﬁoc"o« p'a":n;iu ~e contrel :;::'o; o ;:-;o.ﬁ—;a.(:-;n seoied ;::;:Q.;;: 0-:;-;
Riting procedures wtare applcable nome. Foining, ond erperienc of persen B pertorm leak terls and arrangements for porforming intial rod otion wrvey tary
iting, mamienance and repair of the savrce
Conducted under auspices of Health Physics Group.
15, WASTE DISPOSAL. ¥ o commercial woste disposol service it o-o—;‘_o:o; :o:ﬁv u—o;;::;;o;:v ] O;uo.c; . n;-.'_;*o_-l;;;;m;:ad—u;:;::;:ar
be vied for disporing of rodiouches wottes and evimates 5l the type and omruni ~f getivity invoived c /0 Health Phvsi cs
C!."'ICA" (This item must ba complated by applicont)
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FEGULATONS . PART 30 AnD THAT ALL INICEMATION CONTAINED MEREIM INCLUDING ANY
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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), Brookhaven National Lab (3),
Naval Research Lab (4), 1950-1965

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

Isotope Max. Amount Where Duration
Cla 2mCi I'Mass /Amherst 1959 - Present
p 10mC " "
Cl36 0.03 mCi e <

SQ " "
Fe 2mCi
Co60 SmCi " »
SrY90 ImCi o =
1131 30mC1i - -
Ce-Prl“‘ SmCi " -
R3226 ImCi - "

60 "

Co S500mCi(sealed source)
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. Tree TRAINING

OURATION OF ON TE JON TOPmAL rouasy
WhRSE 1BamtD TeairaNG (Cwrie answer) Cotle mrawer)
SRRSO S— PNESISSR . .
o Principles ond prochices of rodiation p 1 / b
”~ 9 J v Y Ly
protectnn UY (.\ L ¢ ) S g} - e
h b Rodicoctivitly mecturement wondardire /'
Hon ond monitoring techniguer ond in. Yor Ne Yor /' Mo
Wumenty | ) " NS
e ———A———. ——————————— e —————————— —— e e — - - ————— e — ——
€. Motematics ond colculations bailc to the.
Yor Mo Tor b
vie ond t of rodioactivity vy "n
P | —————————— ——————— i ——————— _-\V-a —— f\\. —
d Diclogicol eflech of radintion i h Yot e \',"" i
9. EXPERIENCE WITH RADIATION. [dchual vie of rod 19i0pes or #quivalen! geperience |
ISOTOPE | MAXIMUM AMOUNT " WHERE EXPERIENCE WAS CARMED [ DURATION OF Exsemisct | tves OF USE L
J r; g W g 1 . Con . -
H 5 ™

[ 'J.'b')'fi ‘ A g“';{w/{
A . 1 4 e " 1)
?}l n L " " 7 %ﬁ h

a '
| & B n " " s U Yj v
10. RADIATION DETECTION INSTRUMENTS  (Use suppiemental sheeh if mecersary ) v

Wowert by Ferarety ahiaflors;
2
J
)

g — - e ——————

————— e

TYPE OF INSTRUMENTS NUMSER RADANION SENSTIITY BANGE | WINDOW T YHNESS use
finclude make nnd mode! sumber of soxch) AVAILAME DETECTIED e ) fmg em') (Manitering turvepng messuring)

’ - —— —— — —

F1. METHOD, FREQUENCY, AND STANDARDS USED N CAUBRATING BNSTRUMENTS LISTED ABOVE

12, PAM BADGES. DOSIMETERS. AND $10 ASSAY PROCIDUBES USED  (For Al bodges. swpeiy methad of colbeating ond processmg. o moms of supe'ier )

INFORMATION TO BE SUBMITTED ON ADDITIONAL SHEETS

13 FACKITIES AND EQUIPMENT  Describe laberetory fociliiies and remate hondling equipmant, sorage containers. ;;u.:. fume hoods, et Erplonatory therch
of fociiity is amached  (Cucle ongwer) Tor No

14 RADIATION PROTECTION PROGRAM Describe the radiaton protection pragram including contiol measurer I application covers ;c'od sovreer submt ok
Weiling procedurer where applicable, neme, haining, and ssperience of perion © perfarm leak tests, 6nd arrongements for perlerming initial raditian survey. sery.
leing, momtenance and repai of the source

1S, WASTE DISPOSAL  If g commerciol woste disporal tervice (s employed 1ree

"yiao-c o company.  OMerwise, ibmit detailed description of merhods which witl
be vied lor disporng of radicoctive wasles ond eslimates of he type and om

aunt gt atheidy invelved

C!!""CA'I! (This item must be complated by opplicant)
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ADDITIONAL INFORMATION

NRC 313:

8. Training and Experience of J. Tocci

a,b,c d. Cancer Research Institute,N. E. Deaconess Hospital, Boston,
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, B0 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
C060 3.5 Mci US Army Natick 5 years Research on
Laboratories food irradiation
Cs137 210 Kei US Army Natick 5 years Research on
Laboratories food irradiation
U238 50)(103 lbs US Armv Materials l vear Exposure measurements,
and Mechanics accountability
Research Center
Cf252 2.5 i " 1 vear Exposure measurements
Pu-Be 10 Ci v, 1 year Calibration of
instruments
Pa I eci 2 1 year Calibration of
instruments
Oiher x uci 5 1 vear Leak tests
Research
Isotopes
1131 100 mci CRI, NE Deaco- 4 years Standardization
ness Hospital
P32 20 mci o 4 years Standardization
Other x mci s 4 years Preparation for
Medical patient administration
Use

Isotopes
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A JL" 3 TCCCI
11 BEawons St., Milford, MA 01757
- Tel. C172-473.174)

J0B OBJECTIVE Health Physicist/Radiation Protection Officer

Qualifications Ruclear Regulatory Co'mission inspector, orpanized and
in administercd a radiclogical safety prosrem; develorsd
g‘ot specialized instrumentstion used in the study of fast chenmical
transients produced by high energy elactron pulces from a
llssar electron accelerstor and maintiined a 3 million curie
Co™ source; previously a radiological technologist.

EXPFaITTN T
——

|
\ "% i
Nov, 1975 U.S. Nuclear Regulatory Co-mission { 2
to © TITLE: BRadiation Sveclalist
Present
. Responsible for inspeztion of persons, organizations,
corporations, ele, who are licenoed by the Nuelear Regzulatoyy
Comnission to possess, use, manufacture and transfer radiocactive
material in order to insure their compliance with 2nplicable
Nuclear Regulatory Cowaission regulations and license coniitions.

Nov, 1974 UsSe Army Malerials and Mechanics Research Center '
to TITIE: Health Fhysicist - Radiation ond Occupational Safety Office !
Nov, 1975
Responsible for orranizing anl administering the radislozicsl
safety progran at AMMRC which has a large deplseted uraniua melting, p—
forzins and nachining progran, 2 deastiveted nueclsar reactor, a
C£252 pegtien cource, 2 14 Mev noutron generstor, a 2.5 Fev
p radiographic X-ray unit, nurzerous X-rey diffraction and flouressent
h lu;uts. rulsed X-ray units, and several electron microscopes and ‘
sers.,

1969-1974 U.S. Army Matick Laboratsries i
TITLE: Research Fhysicist - Radiation Preservation of Food .
Division, Food Enzineering Laboratory e

Resvonsibility for develop=ent and cp2ration of speclalized g
instrumentation »nd autonatic data handling techniques used in
conjunction with a linear electron sceslerator to verfora experimants
concerning unstable intersediates produced in irrediated food; also
part of the group respensible torsgperann;. maintaining, amd ‘
replenishing a 3 millicn curie Co™ $rradiator used to irradiate LT
food for research purgoses,

1965-1968 Cancer Research Institute, New Fnelani Deaconess Hospital
¥ TITLE: Rediological Technmologist - Bilophysics Deparimsnt

OQur depart=ent was responcible for receivint, storiny, standandigin:
end preparing 211 radioisotopes ysed by CRI laboratories, or by

the hospital for theracy, and disepastic furroces; also revpapaible
for all Xeray irrsdiation riven Lo receqrch animals; milntained i
personnel ani lstoratory ~onitorine program, Xeray units, ¢nd all :
radiation dotsction instrumentation,

EDUCATION Northeastern Ualversity, Boston, Mass., Received BA in physics; N
_2325 ainor in mathematlcs, '

REFERZIC™S ¥r. Re Fo Cowiny, P.0. Pox 156, E. Weymouth, Kass, 02189 Pr—
Mr. T. Q. Eartin, 553 Yinter Strest, Franminthan, Mass, 01701
i Dre P. Ao Hurwitz, 19 Fleas:nt Strost, Rist Walpole, Masa, 02032

.
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| & RESUME @

FRANCIS 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
Available: July 1, 1978

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

EDUCATION:
College: University of Massachusetts in Amherst
B.S. Phvsics, 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 : CGraduated 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 diffraction & fluorescence x-ray equipment,
microwave ovens and lasers. Also supply health physics support
with the iodination laboratory performing biocassays, conducting

| leak tests of sealed sources and being responsible for other

b 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
f on diagnostic x-ray and radiation therapy equipment (4Mv. Linac,
| Co-60, orthovoltage, superficial, and contact), health W’hﬁ"
| support in brachytherapy (using Ra-266, Cs-135, 1r-192, Rn-222,
Au-198, 1-125), and teaching physics to x-ray technicians,
Amnmual Salary: $14,000



July 1976 Radiation physics fellowship in the Radiation Medicine Department
to of the University Hospital in Boston. Duties included calibra-
July 1977 tion and 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 Massachusctts Department of
te 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.
Annual Salary: $11,570

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 Baliistic Missile programs.

HOBBIES:
Basketball, Amateur radio, Photograpby 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 Chapter.
Full member of the American Association of Physicists in Medicine, national
organization.
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10. Radiation Detection Instruments

Type of Instruments # Available

Eberline PRM-5-3 with HP-210, 2" 1
diameter Geiger Muller

Eberline PRM5-3 with
1) SPA-2, 1"x1" NaI(Tl) detector
2) AC-21B Gas Proportional Probe
Eberline E-120 with HP190 GM Probe
Victoreen 440

Victoreen 666 (rate & integrate modes,
2 chambers)

Victoreen r-meter (6 chambers)
Tracerlab 1" Geiger-Muller

Civil Defense CDV-700 with GM Probe
Self Reading Pocket Dosimeters

Victoreen 493 with 489-110 GM
Pancake Probe

Nuclear Chicago Mark I Liquid Scintilla-
tion Counter Model 6860

Nuclear Measurements Corp. DS-3 Scaler
with:

1) gas proportional counter

2) Nal (Tl) detector

Eberline Miniscaler, MS-2 with LEG-1
Probe

{

\J

s

Radiation Detected Sensitivity

20-00882-03 Renewal

Window Thickness

range

i L Br " 500% cpm

70k cpm
300 mr/hr

30 R/hr

100 R

200 mr

30k cpm
999,999 cpm

999,999 cpm

999,999 cpm

1:9 ng/cmz

3 mg/cm2

3 mg/cnz

50 mg/cm2
1.5 mg/cnz
1.5 mg/cm2
20 g/cm2

1.4=2.0 mg/cn’

1.5 mg/cm2

.025 mm Al

Survey
Survey

Survey

Survey

Survey

Measuring(Tertiary
N.B.S. Standards)
Survey
Survey
Measuring
Survey

Swipe Survey
Analysis

Measuring
"

Measuring
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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
0060 Calibrator is used for all GM and ionization chamber survey instrument

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

The Eberline Miniscaler, model MS-2 with LEG-1 scintillation probe used for
thyroid counting of 1125 burdens is calibrated with a .101 uCi 1129 source,
NEN, model NES-135S (accuracy + 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 1 cm from the inside surface and 10 cm from the top of rhe

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:S-004,
toluene, H3, 2 X lO6 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, Ohic. The entire
personnel dosimetry program i{s funded and administered centrally by the

EH&S Division of the University Health Services. Film badges are changed
monthly.

Bioassays will be required of all researchers using H] and/or 1125 arcording

te the following:

1. Occasional use of 10 mci or more of H3 labelled compounds or 100 mei or
more of other uncontained forms of H3 labelled material will require a
bioassay within 48 hours after completion of the work. Continuous use
requires weekly bioassays.

Occassional use of carrier-free 1125 for iodination requires thyroid
counting at 48 hours after completion of the work. Continuous use re-
quires weekly thyroid checks.

Bicassays for uptakes of otler radicisotopes will be done for cause (to

be determined by Radioisotope Use Committee prior to research authoriza-
tion).

tritium bicassay procedure will consist of:

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

Calibrate Liquid Scintillation Counter.

1 ml of tap water, in 10 ml Aquasol, will be used for the background

count.

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

Add 100N of toluene (HJ), 2 X 10& dpm/100% calibration solution to a
second vial containing ! 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.

off = CPm of spiked sample

Calculations: 3
2 X 10 dpm of spiked sample

non-spiked sample count - background count
efficiency

= dpm of urine sample

gen of urgne ___ activity (nCi)/ml

2.22 X 107 dr/nCi
activity X 43,000 ml/std man bou: fluid = Body Burden (nCi)
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12. Cont.

For 1125 thyroid counting, researchers will be requested to come to EMAS Office

at B4C7 Morrill Science Building at the appropriate time. Two minute thyroid
counts will be performed using an external scintillation probe/single channel
analyzer svstem (see attached Procedure/Calculation Worksheet and Sensitivity

Calculation Sheet).

g
“OFFICIAL RECORD Copy™



. 1'25 TavRoTD CoUNTING pnoct-:m.

AND CALCULATION

DATE:
RESEARCHER:

INSTRUMENT USED: A) Eberline Mini Scaler, model MS-2 with LEG-1 probe
B) H.V. @ 5 (approx. 750 v)
threshold @ 4.1 (22.5 Kev)
window @ 3.0 (37.5 Kev)
C) Calibration using cylindrical water phantom (15 ¢m X 17.5 em)

Background = cts/min
101 uei 1125 Std. = cts/2 min
off = cpm/101 nci std., +

224,220 dpm/101 nci std.

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

CALCULATIONS: R Tty 18 it S , where r, = net counting rate
(rh 't/ 2 o i uhere(r; = gtandard deviation
"n
L = & " + where t = test for null hypothesis
n

B e dpm
off . 2220 o | thyroid burden (nCi)

CONCLUSION: ( ) 1. Since the above test shows that there are less than 2.55
standard deviations (2.55Q) in the net counting rate and
within the 99Z 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 997 confidence 1imit, the null hypothesis is rejected
and activity is assumed prescnt.



b s o Lt or senstrivif)
FoR 1'2% THYROTD COUNTING WITH

LEC-1 PROBE AT SURFACE OF NECK

Instrument Used: Fberline Mini Scaler (single channel analyzer) with LEC-1
probe at surface of phantom
typical bkg.~ 480 cts/20 min
4 I125 std. (10Inci) - 11,731 cts/2 min
eff 5,866 cpm/101 nci std

224,220 dpm/101 nci std
= 2.6%

Calculations:

480
20 ( transposing from eq.l)

i
]

2(2.550;) + 2(

= 2(2.556;) + 4B

substituting: _ 2(2'55‘;) ¥ aj)

2
2

o

SI¥

1.2756; + 13.2

1.2756; -13.2=0

=215 * Y (1.279)% - aq)-13.2)
2(1)




¢ . 1.275 “V1.626 + 52.8 l

n 2

= 4,326

ool = 2(2.55) (4.326) + 48

S
= 22.06 + 48 = 70.06
7 ) /
-..T = "_—(: - “8‘” 1
L 2 20
e« 1l cpm
b = 423 dpm
026 BT
dpm
ST SPR._ . 190 pei
2.23 2

190 pci = limit of sensitivity or smallest amount

detectable at 99% confidence level.

in thyroid
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Facilities and Equipment

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 | mci 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.

Carrier-free iodinations using 1125 are done only in one lab, 41 Goessman
(see drawing). The hood in this lab is complitely 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

I125 gas released during the lodination procedure. The hood duct

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

remove

gas released inadvertantly during transfer or waste disposal procedures.

The use of this facilitv is scheduled and controlled by the Environmental
Health and Safety Office (see 14.33 of manual). 1sokinetic 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, Tazble 1I, Column 1,

limit of 8 X 10~} uci/ml.

Q)
\\
X

e




RADIATION SURVEY REPORT

Person Responsible........... R S S e se i susas s DEPECTRENE 246 o6 visonrws aleniemeis s
Building..G0€ssmann - . SO ....Type of Facility
Radiation Sources in Facility

__Initial __ Follow-up — Monthly

Persons Working in Facility......

SULWEYOT s o esvanen

SURVEY DATA
Location Findings

J?l\ /{*ecirculating charcoal
: filter
”
= a— |
b - !! _ /j(_ F

0ol

e

FRONT VIEW

p—TOP VIEW

ws—_— - &

CHECK LIST:
Weste plck~up needed....cccvovvvvvovovessscesosscCurrently using RAM. cocosescosscssassnse
DR = IO CPR I0.ccinsscuscovensrssrsseasesessBinh disposal of RAM........cvvuunnnnns
PR Iissssessassssesccescivisssses NIEEELS BAN Dolng 008 vsssvsncssonoy
"CONEEON RN <00 - soessaisasssnsnvsssnsec-0NIEEL DOUDOROUPERG s socssssssnoces

PERR DS DU BOBE: o ssrsssosrsnsnssssssssssans

Code: 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 freguent con-
tact with the user during RAM package deliveries, laboratory surveys,
individual 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 EHAS 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 EH8S Office occupies a strong position on Campus. Coupled with

the Radicisotope 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 Dear of the Graduate School is
in a direct line to the Provost, who reports to the Chancellor. OQur
present Radiation Protection staff includes, Radiatior Protection
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 radicactive waste pick-up. Workstudy

students are also employed to aid the Health-PRysics proaram in routine
procedures.

In conclusion, the Radioisotope Use Committee feels that this renewal
application and-phrt-I Radionuclide Pblicy and Program of our Radiation

Safety Manual amply supports our position of being able to meet all
Commission rules and requlations.

“OFFICIAL RECORD COPY®




15.

Waste Disposal . .

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 (see attached).

The only other waste disposal method is via sanitaryv 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 Office, 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 {sotopes into
accountability (e.g. 50 mCi P32 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 1l curie total (sce attached example)

on an annual basis. Current use over the past vears indicates a stable
annual purchase of 2.0 - 2.5 Ci of RAM.
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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 H3 labelled organic coumpound). However, 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.

(or 3.846 X 109 ml/day). It is clear that this is an extremely large di-
lution factor (e.g. H} soluable, 10 CFR 20, appendix B, Table II, Column 2=
3X 10-3 uCi/ml water or 1.154 X lO7 uCi/day release on concentration basis
only). Our inventory records (described above) continually show on both
user/isotope basis that no a2pplicable release concentration has been exceeded

on an annual basis.

ML1B
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When EN&S accepts a request for a hazardous waste pickup, the EN&S
Hazardous Waste Tisposal 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 5PM on the
Wednesday preceding the pickup. Tt 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.,

A vehicle will he assigned by the Vire Safety Officer, and be ready
for use on Thursday, no later than the Wednesday preceding. Van 90
is the first choice and is permanently assigned for this purpose.

An alternate pickup vehicle will be assigned if necessary by the
Fire Safety Officer.

Two technicians, or one technician and a work study student will be
assigncd for this routine procedure by the Fire Safety Officer no
later than the Wednesday preceding the Thursday of the same week.,

In the event of unavailability of the above personnel, other arranpe-
ments will be mad: by the Radiation Protection Officer when prior
notice of wnavailability is received, no later than the wodnbsdny
preceding the Thursday of *he week in question.

The technician(s) who will be conducting the week's waste pickon
shor’d review the Hazardous Waste Clipboard when plamning ahead.
The orpose of the review is to determine special hazards, appro-

priate protective equipment, and the amount of time necessary for
the pickur

With regard to the hazards of waste chemicals, it s important

to kno these in advance. When faculty, staff or students call in
requests, they do not always know the hazards of their materials,
Therefore, consult with the Laboratory Safety Offfcer (hazardous
chemicals), the Radiation Protection Officer (ionizing radiation),
and the Campus Safety Cificer (pesticides). Also, information may
be obtained from NFPA (Hazardous Materials) and Sax (Dangerous
Properties of Industrial Materials). This information is to be
written directly on the Hazardous Waste Disposal Sheets, for ecasy
reference.

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.

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 heavv rubber, for handling acids,
corrosives, and solvents

b. surgical gloves, for handling powders, solids, pesticdes, and
radioactive materials (i.e. materialg that may contaminate hands
but will not cause burns)




6.

e &
(cont)

¢. gopgles and/or safety glasses, to be worn when entering lab-
oratories where eve protection is required, where there is
danger of splashing chemicals, flving particles, or irritating
vapors

d. MSA respirators - a supply of cartridges should he avuilable
1) GMA (black) for organic vapors
2) CMB (white) Tor acid gases
3) CMP for pesticides

e. Nalgene pint bottle safety carrier

f. Fivst Aid Xit (permanently mounted in van)

2. Ffire extinguvisher (B,C)

h. J.T. Baker spill kits (acids, bases, flammable liquids, mercury,
cyanides, and hvdrofluoric acid)

i. NFPA Hazardous Materials Guide (6th Ed.)

j+ disposable coveralls

k. kitty litter and plastic bags

When actually picking up waste chemicals from a laboratory, the

following should be ohserved:

a. All bottles should be placed in a cardboard or wooden box,
supported in an upright position to prevent them from tipping
over

b. Visually ‘theck each bottle for the appropriate cap, cracks, leaks,
the label, and appropriate packaging. Pesticides and carcinopens
should be sealed inside two plastic bags. Chemicals labeled
lachrymator (tear gpas) should be placed inside another container
with a screw cap - plastic bags are not acceptable

e Keep incompatible chemicals separate -~ that is, keep flammable
solvents away from oxidizing apents, 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) 2¢ 3 or & according to NFPA

¢. Insist that the people properly package the waste materials.,

I1f 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 list 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 from develop-
ing.

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

The vehicle will bhe visually and radiolopically monitored by the

technicians for contamination, i.e. survey with €M meter and swipe
test van seats and loading bed (to be given to RPO for analysis).

“0FFLCIAL 2707 Copy
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¥ 1

13,

14.

® L
(cont)

Clean vehicle if necessary. A signiticont GM meter realing should
be immediately reported to the RPO, The RPO is responsihle for
surveving the barrels and the waste depot  and labeling the barrels.
The technicians vill be responsitle f. v sccuring the barrels.

All coveralls utilized in waste pickup procedure will be placed
in plastic bags at the Waste Storage ™iilding. The plastie bags
will then be taken to EH&S and place  in a barvel. Only clean
coveralls from the laundry service will be allowed in the office
area. JAppropriate gloves will be worn during handling of all
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 informed. She will arrange for pickup and
return of the coveralls with the laundry service.

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

Anybody speaking with Radfac will inform the Labaratery Safety
Qfficer, the Campus Safety Officer, the Radiation Protection
Officer, the General Chemistry Office 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 1 writing to the above people as soon as this information
becoes available.

Technicians will be responsible for the following:
4. losuring that Goessman Rm 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. reportifg waste gquantities to Radiac for arrangement for pickup.
c. assisting Radiic on its monthly pickup at IMass.

Any changes in the above procedure must be discussed with all staff
members invelved, 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, staff, and
students on proper handling of hazardous chemicals,

FHS/ sw
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+ Roberts

f\ Sastry
1

Schwartz

Slakey

Stern

Wade

Walker

Westhead

~ Wilder

Woodcock

Zimmermann

6mc 0
0 05mc 1
1.7 i

0

Olmci
0lmci Olmci
Imci .002mc i

Zmci 0

émci 2.464mci
0 .emci

0 . 3mci

0 5.76mci
.bmci .05me i
4m2$ 16.215mc
LImci 0
dmci .3mci
.05mc .004mc i
15mci 0

13mci 0

—empads”

2.5mci
dmc i

6me i
0

1.74mci

.998mc i
2mei

3.536mci

0
0

0
. 55mci
0

Amei

3.7mci
.046mci

15mei
13mci

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.
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