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U.S. Regulatory Cocrnission

1
Regi on | Date. .d . h....!
Attn: Laurence F. Friedman, Ph.D., C.H.P. L g h \
Seni or Radi ati on Speci al i st 1In P

631 Park Avenue U
King of Prussia, PA 19406 -

Orig."fo................
Gentlemen: Action Corr.p!. . ... s

In response to your request of February 20, 1985,-regarding the relationship
between Boston University Medical Center and the institutions sendl_n%] radioactive
waste and the financial transactions involved.. the following material is submitted:

1) Boston V. A. Medical Center Facility Mission Statement, July 1984, Section
VI, which states in part "Both Boston University and Tufts University Schools of
Medicine have a close af filiation with the Boston V.A. Medical Center".

2) Memorandum of Agreement (Affiliation) between Boston V. A. Medical Center
and Boston University cnd Tuf ts Medical Schools . . | : which states (Section 2,d)

"Wl cooperate . . in the conduct of appropriate programs of education, train-
i ng, and research".

3) The financial arrangements have been described in our letter of February
28, 1985 to the NRC License Fee lianagement Branch (Attn: Mr. Allen Cabell), as a
"nominal. charge by the Animal Science Center to cover expenses" "hich is customa-y
f or all'B.U. Medical Center users of the service. For the period from 4/1/b/ to
2/16/84 their records show an average charge of less than $20 per dog for 64 dogs,
which represents a considerable saving compared with a charge of $300 per dog by
a commercial waste disposal company.  In our Radiation Protection Program review
in October 1984 it was noted that the average total dose per dog was 25 microcuries
of radionuclides in various combinations.

4) The conditions of a contract between the City of Boston and the Trustees
of Boston University state that "a high quality post graduate training program,

the pursuit of research, and the transmission of medical knowledge s%oul contribute
to good patient care".
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U.S. Regulatory Commisbon )

.There have been no specific formal agreements between the Boston University
Medical Center and the institutions sending the waste, but if it is deemed advis-

able, such agreements could probably be obtained because of the expenses involved
in_alternative methods of disposal of waste from research activities in the in-
stitutions af filiated with the Boston University Medical Center.

erely,

w k-

BELTON A. BURROWS, M.D. _
Direc tor, Radiation Protectioa

Encl. (2)
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Boston University Medical Center

75 East Newton Street
Boston, Massachusetts 02118
6171247-5212

Radiation Protection Office

February 28, 1985
Ref. No. 20-02215-01

RECEIVED
‘85 MR -6 NO:16
Nuclear Regulatory Commission US.NhI,
License Fee Management Branch I'C. FEE MGMI. BR AN~i

Washington, D.C. 20555
Attn: M. Allen S. Cabell
Dear Mr. Cabell:

Wth reference to your letter of February 8, 1985 regarding information
as to how or in what capacity the Boston City Hospital and' the Boston V. A
Medi cal Center are formally affiliated with the Boston University Medical
Center, we enclose copies of a Memorandum of Agreement ( Af filiation) between
the Boston University School of Medicine, a constituent nmenber, with the
University Ilospital, of the Boston University Medical Center, and the two
Institutions for which we wish to provide the service of receiving radioactive
waste at a noninal charge by the Aninal Science Center to cover expenses.
You may note that in paragraph 2 d of the memorandum the Boston V.A. Medical
Center will cooperate with the Boston University School of Medicine in the
conduct of appropriate progranms of education, training and research.

Thank you for your attention to this matter,

f~r / - a

BELTON A. BURROWS, M.D.
Director, Radiation Protection

Encl. (2)

NRC letter dated 2/8/85

VA Memorandum of Agreement dated 5/1.3/75
BCH Contract with BU dated July 1982
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VETERANS ADMINISTRATION f [[
I I Dr PARTMENT Or Mol Gt NE AND $URGEHy )
WASHINGTON D.C. 20420 ...,
.~ o.a | n
MAY ! 31975 ama ro.
Director (00/11)
VA Hospital

150 South Huntington Avenue
Boston, Massachusetts 02130

SUBJ: Memorandum of Agreement (Affiliaiicn' betwen the Veterans
Administration Hospital, Boston, Massachusetts, and *The
Boston L'niversity and Tuf ts University Scheels of Medicine,
Boston, Massachusetts (Qur letter April 24, 1975)

1. K'e are pleased to advise you that the subject Mczorandur. of Agreenent has
been approved by the General Counsel and sirned by the Chief Medical Director.

2. Therigned acret ,er:tis criclosed for y ur f ih .

by direction of thc Director, Field Operatiens, F erior 1

Q A
\%W4 (. A h-w--va~
K1CHAM/..LIVINSON. p.Tr.

Pi" -t';r, Ldre..taon berv:cc
Acc.detur Af f sire

T.nc 1cretc

rscL.::1V. O

t. nn EO; e.'s 2. ¢, ., ...-
viTUs"'..a yi.e o+,
La:d.. f*4s.
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Boston University Medical Center

7% ast & wt.enttget
Bmton. Mawashuwet> 02118
617.247 N12

Radiatr n Protec innOffice

Fehrnne. 28, 1985

]
ref."a. 20-02."15-01'
Nucl ear Regul atory Comi ssion
License Fee 11anagement liranch
Washington, D.C. 20555
At t n: Ftr. Allen S. Cabell
I"e. r !lr. Cth,. I1:

Wth reference t i yiun' letter of.Febr..2rv. 1"Ji oo i ne iniirt .t
as to hiv or in ut.at ea;iaci ty the P.oston City discit.atos!.u ?2.vtonV.A.
NJi cal Cen ter are i..rmil .1 vaf filiatedwi tt, t 1." '. e' af *ci si tyNtlic.."i
C(nter, wc enclose co ies nf a tteiwandun i Air - 3 :iintt+n)betw._
the Moston I'niverit- - 1Inol if "edicine, a." w?? a 7'60r, w.iehtho
I'titver<Ity16ispitil... rn-15rtinlinivirtlt "ciliniFnorr, "inlth*"w.
Ins ti tutionsf or whi h,a Wishtil.rovidethc-utvho'rie;elvinrrnl.o:ic.13
var teat a, emr.,” c¢'i i n r by the *n; nal Se le ncere v r - . m e>v. .
Youmaynojet:ur.inp.iraraph?dofthe-eia.anh" ~itie *VJ/. Peiic
Ai:ter it:leicernt ew t h: ui toridxniowrrdioty:ico-; e ".Cciar in th
cenfirtof p*reriu. ': + . t ..hicatt % ersto: ridrrrenr h.

4...1d.y.n. i lo - thln at',

* 0/ -
MT1%,: . )
, . A7
e-1.. s ~ -
i;i Il a .s. M:ttint.;s . " . a.
Jiort . Hadfattoi ' "'
re.-y.  t2i
NRC Let ter date |1 0/4/85
YA %or in, fica .if \.i., , i tited "i/l /] i
Z.
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Center BUMC)wa3 octug i j tiat ed in Pteembe ¢, im f)L owin g "

' s ton of the delive y olb,uch mater jal t0 it ora. War. ) .\:)an, Sr;dt“i;"ji ow
efthe aldcxlres t-' alirnat ive rethods of dispos.:1 (approx. $100 per deg).
T.il s institution (!WAVJ in an af f iliated " dean s cormi tt ee" teaching hospi‘tal
of Boston Univeri$.ty fdh,qgl of Medicine (StISM), an integral par t of BUMC.

I\t " cdical i.ieense authorized use of radionuelldes in humans and
gﬂﬁa\}M%PF%%gtr&q_ IWNIC ja also affiliated with Tuf ts University Hedical
S Loni (tut1S) . '] be two nodical schools share in the responsibilities for
stutiing, resJeen: L ra in fag, and medleal school education in B'."MIC.

1%callel,n .raa v puducted in several disciplinos and administrative
programs in t..No . on. oit ath at the msaical school'.. 1t example, the e
's acmjoint ;. 1 .. ilshipformedl4 al students | rivs both schools on
lim Medlea! ervi.a. The rhief, Nut Leariedic.ine Service. BVAMC, has until
retently bem lical, Nregcar Meoicine Scivice, Laniversity llospital (1U) and
Chairmaa of the nactiol Sutupe Conwitt ees at BV#C and B!HC. || i1is dual role
he raquutedle 1'. gt N mber'5,197u, the services 'of the Animal Carc
I'alt at B'IMC to dispose ut t he radioact.1ve dq ' carcasses, each containing
_?_PProximater 30 microcurles 2n, toto in dogs. weighin approllmately 60 pounds.

tas royeJ hs the LUMC Radiolsotope Committee, as noted in their minutes
ef ls_)ece%) r é( fIP P

The radionuclides in rpn o tiop wers administered into t..e left heart
rhcrhers of the dogs in va ions quantitles, singly, or mote usually, in dit -
ferent combination s, int he + erm of stero?%heres to study cot onary circulat im
under dif fere t expn imen t al condit ion s. e hearts were subsequently removed
amtthetissues .nil, e'. '"brdogs were storedinafrectrd or subsequent
at.: m..1. Prun: a io S..Scpernntetthoin jc e tdl mici osphares were re-
| .hied .a the l.eart; tw .aN.i.pwn tdesane data were correctu! f or this. The

pt.ciffrations for the intt:u liy of the mlet ospheres ind it at ed that no excre-
Lion or secrution woull ocur. Due to the site of injection, the microspheres
woi.13 be uniformly diarrlhuted throur,hout the circulatory systm, rather than,
fer example, beetne t rapped in the lungs or other bmly sites. The shipments
of nicrespheren u.rc recetsed at four month intervals; the doses were adjusted
t give a cons t an t auriber of m f erosphercu, not a constant radionuclide dose
with correct 100 for  .id loact ive d ecly. Consequmitly, in ascending order of
girviagavenerglas,ladivhb.atdogsinasample of 64 de.;s studied f rm 4/1/S.’
to 2 /16/84, cert lve<1 i rum less than one to 28 microcurles of 141Ceriw:, t rcn
less t hsn one t 0 10 ci:r Dirits of 103Ru t hen itsr. , f rom icss than oneé? 22
nj ¢ rocu ries of "ihtehlun, and f rm 2.5 t 0 24 microcuries of 4hSeandlun, from

tbcse fir,ures it nir,ht ee.in poi.sl hle t hat individual dogs with minimus.i er man-

ictn amounts of each raJ1lonuclide might receive f rom 5 to 104 microcuries

in all, but actually the traxinum amount in microcuries of various combina-
tions was 60 att h< tine of Ll.c dose and the average 2 5. The dose varia-

t ims of each rad.ent.clide aie indicated in ti.e accompanying Tabic and

Craph, indicat in; t he f alJ-of f in microcurie dnses in the interval between
l.uch shipment. The dogs wer e t haa left in 'the f rcerer until four or five
accumulated, with radioactive decay in storage during the period bef ore

t ransfer to EUt1C. 'With the hierarchy of gamma-ray energies f rom the radio-
nuclides cciployed, t he ex tenugl r,adiation exposure per radionuclide per doc
can he estimated f rom Guidelines to External Radiation Itxposure (attached).
Ctrua rsdict ion levcis of the unshielded rad tmuelides would result in the

f ollowing est imat ed caposures, exrsesse[l at mrem /hr/mC1 at one foot, without
cur rtet ton f or nama-ray at t enuat ion in ho.ly tissuea: 143 Cerium - 0.15;

I MPothenium - 2 D; M'N i oblum - 4.',; anil4"Scandium-10.9 The m ax i mien ex-
posures r eceived 't < the indis idual ra.!!aintr 11 des in the deses ;;1ven at the

tw e ofinjectim . 14 he entirared am IklCeriten 0.010;
Mlaﬁmrhum U.300; 4 @dienloa1mefftt,” |1. ond ium 0.2 6, f or a t ot al of 0. 52
mi/hrwithth"malmnope .stb!cdo.e ul all radionnellde . |lowever, 4 han

_cenladicated .chove this eminat ion vi neve r used in the individual du,;m
ci t he study sample.
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Boston University Medical Center

76 Lane Nim e.m M'us
Ihnson Wsuihusetts full-
t1'14?4'12

Radiati n rentertion OHnr
b brinrv 28, 1985

S
t P. . No. 20-02?)S-01

Nucl ar Regulatory Conunis,sion
l.icense Tee Management Branch
Washington, D.C. 20555
Attn M. Allen S. Cabell
Dear Mr. Cabell:

With reference ta your let ter of Febrt.ary .i. I ~irer; rdine, inf orr.a t 6n.
as to how or in what capacity the Boston Gty it.ispi tal and the Bos ton V. A
NJi cal Center are f ormiI_Iy affilinted witr] the "i.i<t ra (ni ve rs i ty tiedical
Center, we enclose ro;3ics of a Mer,oranium f A er c m - t Afiillati . n) betv..
thf_e Bost nn lini ver it _School of "e_di Ci ne, a e.n _tit_ .. ierturr, with the
I'niverell ty Ibspi tal , of t'io h st en Itniversti t.s Medira i cont er, nn | tho tv.
Institutions for which we wish ti. provide the se rvic e af re elvdnp rnd'n.i.: n

war te at a nomir. il charr.t by the Animal Science (ert<rt.-ce"orcrpon s.
You may note th.it in par..c r.'ph 2 d of the menoranhm m'lcrtonV .. .Pedicl

Ce nter will c- operat ew t hl'i 't ut onUni vt rei t vy Frio- 1of .". dici neintl e
con lur t of :.p; ire;iri cit'e I'l rarr, os educatiois, train:. ri.l rev er.r ch.
InarJ. youforyoei « * 1=n:othi.inatter.
F. ~~~
/ \

u.,~ "%
f. ) ) s
! 1.1/ 0 J A. Billtl'U. S, M.b.

ill rt etor . lkullat f oa pret. et i re,

Dcl. (2)
KRC Ict ter dated 2/P./85

VA tt.c. oran.!n, or ur..c, ni .lincawVvl il; .

: 4/n/

p(w,u.,,n--/rouc&u m|p.
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! o to mie injrset ni in u,ecebei R

*ImeOf tgg delivery o[~pich matcrist to li.uitord, Waram NgWiRa o

ef t he addcx! twt . : _ ,

Tais institutim (MVAﬁlI)' ruat ive irethod i of dinrosal tapprox. SMO per deg).
A /' 1,. an af filiated " deans cominitt ee" teachinq hospital

of Hoston Univeristy t'thig.) of Medict'ne (BliSM), an integral part of BilMC.

\a(rqfemliérltSCfOBrrcr)ggel\grec ical 1,1 cense authoriscJ use of radionuclides in humann and
Sel:nol (Tuffs). Re tonItVA IC is also afilliated with Tuf tn University Medical

ton nedical schools share in the responsibilities for
t iaini.ig, and acJical school education in BVAMC.

I' rallel pim,r.0. .

pt ograsin

ot 1fing, resiccat

conducted in several disciplines and administrative
_ ~ b..W . dini, et loth el the mealcal schools. 1%r exa: ple, there
|%a ecojuint , a ;" bilri. sit.h)p | os medic al stu.len ts tr vi both si Mols on

the Mediral>.civhe.” 1he chief , Nutical” led icine Service, BVAM', has tsit i

s ecently bom ika.1, Nuc) car Medicine Sca vice 1*niversig/ llosliital (BI") and
Chair:taa of the Radf ulsutipe Cun-rittees at BVAMC and B:HC. this. dual.role
he requested by let t er et G wenber 15, 1979, the services 'of me nimaf’j‘é:are ’

l'aitat EUMC touts.pt.se ut the radioactive dor carcasses, each containing
_all_fE)Lproxmater ~)0 microcuries ,in, toto in dors weighiog approilmately 60 pounds.
0

%gr%gglpggi/%.bs the LINC Radioisot ope Comw.itt ee, ar noted in their minutes 6dg

I G LLFT 7 Kb

The radionuc lides in g.n e t top were administere<' inte the lef t heart 1~i1A73y
el .wbers of the dop in valous quantities, singly, or nmore usually, in dit -
f erent. combinat ims, in tiie f orm of 'oferospheres to study coronary circulation D ™"
uticier dif ferent . experimental conditions. The hearts were subsequently removed . , g
and the tissues .analynd. % dogs were stored in a frecrer for nuhncquent
di t.;wal . Traml is , to sevmpercent of th..Injects ~d miciosphorcs'wcre re-
t oined in the hear t; t he :.obscapsont desage data were corrected f or this. The
speciffrations for the inter.lity of the mcronpheres indicated that no excre-
tion or recretion would oct,ur. Due to the site of injection, the nicrospheres
woul d be uniformy dia.ributed throughout the circulatory systm rather than,
fcr exanple, becomo trapped in the lungs or other body sites. The shipments
of microspheres v.;re received at four mmth intervals; the doses were adjunted
| give a constant an:nber of microspheres, not a constant radiccuclide ilose
wi t h correction fori..d t oartive decay. Consequitntly, in ascending order of
gamna ray energies, holivith.al dugn in, unnple of 64 dem studied f rom 4/1/82

0 2/1%/84, rect ived e rum, less than one to.28 microcuries of 14l@rium. f rom
ess than one to 30 nit tmuries of Nuthenitst, f rm 1 css than one to 22

narrocuries of 95tilobiun, .ind f reu 2.5 t u.?4 microcurien of 46Scandlun. I rom
t,hese figures it might se.m por.sihte t hat individual dogs with minimum or man-

1 taa amcunts of each radionuclide might receive f rca 5 to 104 microcuries
in all, but actually the s.aximum amount in microcuries of various combina-
t ions was~ 60 at t he Line of the dose and the average 25. The dose varia-
tims of each radionuclide are indicated in ti.e accompanying Tabic and
Craph, indicating the' falJ-ol f in microcurie doses in the interval between
each shipment. The dogs were t haa left in 'the freezer until four or five
accumulated, with radaoactive decay in storap,e during the period before
t ransfer to ButtC. 'With the hierarchy of gamma-ray energies f rom the radio-
nuclides employed, the extpngl r,ndiation exposure per radionuclide per dog
can be estimated f rom Guidelines to hternal Radiation hposure (attached).
Cnmma radiation levels of the unshielded radtmuelfdes would result in the
f ollowing cat imat ed c).posures, expt essed at mrem /hr/ mci at onc foot, without
cyrrtet ion f or gaarna-ray att enust f un in body tissuen: I'lCerfum - 0.35;
Pu t henium - ? 0; Dnlobium - 4.";; and 4"Scandium - IIl. 9 The maximien ex-

pusures received fain the indis tdual radiounc.lides in the deaelslé,l\_/en %tgll%

; At : 'ICeriten 0. X
R P06 6 P RS AR A AP S s St 53 02, toral of 0.52
nr./hr with the mas tman pe%lbic d..~.C ut all radionnelides. However, as har
l.een ludicat ed ahm , thl m embinat ion waa nev( r used in the individual dor,n
in the study sample.





