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Massachuset t s Eve L Ear Infirmarv Page 2

Lic. No. 20-01212-10

License reneual ulth reference to the previous license and subsequent
amendments (most recent #121 to be amendeo as follows.

#5 - Radioactive Materials

a. Element and b. Form c. Maximum amount which uill
mass number be possessed at any one time.

_

A. Hydrogen 3 Any 250 millicuries
(increase)

#6 To study the biolo9ical and blochemical processes involved in th+
eye and ear systems. and other related systems in experimental
animals.

#7 Indistdualts) responsible for rad 13 tion safety program and their
training and e<perience.

The Radiation Safety Program shall continue as previously
described with the adoption of current policies and procedures
attached in Attachment 1

Tne Infirmary appoints a neu Radiation Protection Officer. John _

McGillivrav. Director. Safetv. Security anc Parking (see attache:
curriculum vitae).

#8 Training for individuals working in or frecuenting restricted
areas.

The follouing people shall be deleted from the list of people
indicated in amendment 12.

Hong-Ming Cheng. FhD.
Moon Soo Lee. PhD.
James Epstein. PhD. and
Matthew Miller.

The follouing people shall be added to the list of oeople.

Valer.v Uhite. PhD.
hk-tatTn a , nF
David Yandel LZ ,.

Largh M. Ducek, 106090mDaniel M. Alsert. MD.
Terri McGee, and
Val er ie Groi4 din

_ _ _ .
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Massacr:usetts-Eve & Ear Infirmarv Page-3
'1:. No. 20-01210-10_

The restriction shal' be removed (limited to Carbon 14'. Calcium
45. 5ulphur 35 and Phosphorus 32) on ohn J. Guinan. Jr.. Eduarc
Crean. PhD and Peter Wells. PhD to allou them to use all license: ,

material.

Current training and experience information for all users are
attsched to support changes in this application. The inclusive .

list of authorized users should be changed tot

Deter John Anderson. PhD.
Ross Ecuards. PhD.
Dorothy J Roof. PhD.
John r. Wolfe. PhD.
~haddeus P Drvja. PhD.
Jovce Rapaport. BS.
Emil *11tchel Orremcar. MD.
Eusan ichmidt. FhD.
'1 a r g a r e t ' Sh e'r uo o d .
John J Guir.an. Jr.. PhD.
Edward Crean. PhD.
Ceter Wells. PhD.
Valerv Uhite. PhD.
Mark Latina. MD .
David Yandell. DSc.
Leigh M. Dudek.
Daniel M. Albert. MD
Terri McGee, and
Valerte Grondin.

See following training records and CV's

#9 Facilities and Equipment

Lavout of laboratory facilities are illustrated in Attachment 2..

p10 Radiation Safety Program

Revisions to previous-license plus the attached Policy &
Procedure - sae Attachment 1

,

#11 See Attachment 1:' radioisotope wastes are disposed through
Harvard University Environmental Helath and. Safety. -

1

j
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THE ATTACHED TRAINING AND EXPERIENCE INFORMATION

FOR OUR USERS NAMED ON EACH PAGE

SHOULD APPEAR ON MASS EYE AND EAR INFIRMARY

LICENSE NO. 20-01212-10

USHA ANDLEY, PHD s'-

DAVID YANDELL, D.Sc.

VALERIE GRONDIN, M.S.

JOHN K. WOOLFE, PHD.'

DOROTHY J. RG9F, PHD'

JOYCE RAPPAPORT, B.S.

EMIL MITCHEL OPREMCAK, M.D.'

ROSS EDWARDS, PHD . s

THADDEUS DRYJA, M.D.'

EDMUND V. CREAN, PHD.

P. JOHN ANDERSON, PHD.-

PETER WELLS, PHD.

JOHN J. GUINAN

| TERRI MCGEE, M.S.
!

| STANLEY SCHEIN, M.D.ws W

MARK LATINA, M.D.

VALERIE WHITE, M.D.

SUSAN SCHMIDT, PHD.v
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LijllA P. ANDLEY

Type of Training Where Trained Duration on the Formal
Job Course

Principles and Berman Gund Lab 1977-78 Harvard Med
School

practices of MEEI Orientationradiation protection Program for
using radio
isotopes

Measurement and Same Same

monitoring of
radioactivity

Calculations basic Same Same

to use and measure-
ment of radioactivity

Biological effects of Same same

radiation

Excerience with Radionuclidqg

Isotope Maximum Where experience was gained Duration Type of
UseAmount

/ Berman Gund Lab 1977-78 Biochemi-
8g["/* MEEI, Boston, MA. cal study32 P

dX @ 7, # O
on the(orthophosphoric
retinaacid)

14 C 30 mci /ml Berman Gund Lab 1977-78 Same

50 mci /mg MEEI, Boston, MA
Atom Carbon

.

.

- - - - * - - - - - _ _ - _ _ _ _ _ . _
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^On:the Formali -;

:-Type of Training Uhere.. Trained Duration Job Course
--

.

'

'
~*

Principles and -

''
practices of *

radiation protectio ;
- - .

,

fieasurement and ~T
.

- .

' #"monitoring of .
.,

radioactivity a 5.a. 13 hC ic
-s

,

Calculations basic to %- -
-

'

use and measurement of .,

radioactivity ,
,

, _

_

Bi o l'og i c a l effects ' '

**-* +
.

of radiation
s .

Evoerience'ulth' Radionuclides '

' '' ' ' Type oftiaximum -

Isotope Amount Uhere experience was gained Duration Use

H ~| mdi HARvARb Sc.HecL af TkBM M ~3yr- 1*+1emst34

e-..

4 ~w 9
A,* w L. 6 s. s, 6

-s.-
.-

- ~

g g g ;%- J%

\! 3- ~ ] x d t.
, . w

.
-;.

j.

'
! .

.b g - gn, ' 'A. '
t t''' '

..

-.n.r{ ,.p ,

-
,.

_ .

-- .,
*

6 - . ,.
.

J w< . -
,,

.

TITc, S. 2.5%
"

, . .

''

dEu--.

*
3kt.cGy :L Sgc * -

,,
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VALERIE GRONDIll

Type of Training Where Trained Duration on the Formal
Job Course

Principles and MGH 9/87-10/87 Yes Yes

practices of
protection

Measurement and MGH 9/87-10/87 Yes Yes
monitoring'of
radioactivity

Calculations basic to MGH 9/87-10/87 Yes Yes
use and measurement
of radioactivity

Biological effects MGH 9/87-10/87 Yes Yes
of radiation

Excerience with Radionuclides

Maximum Type
Isotope Amount Where experience was gained Duration of use _

32 P
' 1 mci MEEI 3/87 Research

Lab

125 I 100 mci University of Illinois 11/85 Same
College of Medicine to 7/86
Peoria

_ _ _ _ - - _ _ _ _ _ _ - _ - _ _ _
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JOHN _K. WOLEE

Type of Training Where Trained Duration on the Formal
Job Course

Principles and Dept. of Biology 1 Semester No Yes
practices of Georgetown Univ.
radiation Washington, D.C.

~

protection

.

Measurement and
monitoring of
radioactivity

calculations basic to
use and measurement
-of radioactivity

Biological effects
of radiation

ExDerience with Radionuclides

Maximum Type -

Isotope Amount Where experience was gained Duration of use

14 C 1 mci Georgetown Univ. 6 yrs. tracer

3H 25 mci chemical
synthesis

32 P 1 uCi tracer

.

' "" ---- - - - - - - . _ . _ _ _ . _ _ _ _ _ _ _ _ _ _ _ _ _ . _ _ _ _ _ _ _ _ _ _ _ _ _ _ . _ _ _ _ _ _ _ . . . _ _ _ _ . . _ _ _ _ . _ _ _ _ . _ , . _ _ _ _ _ _ _ _ _ _ _ _ _ _ _
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November 19T3
U.S. NUCl. EAR REGULATORY COMMISSION ~

REGULATORY GUIDE
OFFICE OF STAN D ARDS D EVELOPMENT

REGULATORY GUIDE 8.13 ,

INSTRUCTION CONCEHNING PRENATAL RADIATION EXPOSURE
than an adult, particularly during the first three months

A. INTRODUCTION after conception, when a woman may set be aware that

Section 19.12 of 10 CTR Part 19 states that s!! she ts pregnant. the National Counol on Radiation Prc>-
individuals working in or frequenting any portion of a tection and Measurements (NCRP) recommended in iu

Report No. 39 that special precauticas be sken to limitrestricted area must be instructed in the health protec.
exposure w hen an occupationally es poned wornan couldtion problems usocated with caposure to radioactive

matenals or rad 6ation. This guide desenbves the in. be pregrant.

struction that should be provided concerning biologicaJ
rnks to embryos or fetuses resulung from prenataj C. REGULATORY POSITION
caposure.e

Instruction to workers peformed under i 19.12
B. DISCUSSION should be given pner to aasign: nest to work in a re.

stncted area. In providing instruction about health pro.
Since the Law of Ber onie and Tribondeau wds tection problems associated with radiacon exposute,

published in 1906" it hu been known that the sensitiv. female workers and those who may sepervsse or =ork
iry of cells to radiacon damase es related to their repro. with them should be given specific instruction about
ductive activity and inverscty related to their degree of prenatal exposure nsks to the developing embryo and
differentiauon. It follows that children could be ex. ICI41.
pected to be more radiosensitive ihan adults. Ittutes
more radiosensttive than children, and embryos even The instruction should ensure that the employecs
more radioscasitive. understand:

This principle has long been a factor in the devel. le That the NCRP has recommended thate dunns
opment of radiauon exposure standards. Section 20.104 the entare scstation penode the maxamans permissible

of 10 CFR Part 20 places diffacnt limits on minors dose equivalent to ahe fetus from occupanonal exposure

than on adult workers. Specsfically, it limits anyone of the espectant mother should not emmed 0J rem and
under the age of it to exposures not exceeding 10% of 2. The reasorts f or this tecommandation,
the limits for adult workers. However i 20.los doese

not rciate o embryos or fetuses. The Instruction should include the information
provided in the Appendia to this guide.it should be pre.

*

A special situation arises when an occupationally sented to the employee her supervuorse and her co.
caposed woman is pregnant. Exposure of the abdomen

s

workers both orally and in wnnen form. Each
of such a worker to penetrating radiation from either individual should be given an opportuarry to ask queu
caternal or inte: nal sources would also involve es posure tions, and each individual should be asked to acknowl.
of the embryo or fetus. Because a number of studies edge in wnting ahas the instrvction hasbeen received.
ha ve indicated that the embryo or fetus is more sensiuve

* Tbs revueos of the suule inchdes minor cunges of a clan. D, IMPl.EMENTAT)ON
fytas assureincorooraied as a resun of pubbe commenis. No
subsusuve chansa nave barn made. The purpose of this section is im provide informa.

**Comater Aenaus da .Lwacus ac rAredemw da Scwneer. tion ao licensees re3atdin3 the use o(thas guide,
VoL I43,pp.9g3 943.1900

. we see. nee, se se t . _ ut
c_ - tages he eg

usN AC RtcuLATORT cutosEs ce==seesen, wenesegees sA meet ameneeman ewe me,.wme,
seve=ese, ossees ese eBe.se se seessee one e.eet secesene se ao e e O*****"e e"8 S*"** ** stem;sese w peasse#eBea
enamese messensom to one meC seBN 08 i .

-7 segimeseemum a eBeessee teemanswee weeg 09 me egos se The gisepee ese hensee en me % tes:
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sueensenet eteeses esee80*ee er peeeeensee eteseems, or es empense gene.
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frequenting any portion of a entricted area, and those.

Escept in those cues in which the liceruer choosa
to propose an alternative method for complymg wHh

who may supervise or work with such employees, con.

the portion of the Cummission's regulations previously
errning the health protetuon problems associated wuh

'

specified. the methods described herein should be used prenatai rediation es posure.

I irninediately to instruct female employees working in or

.
.

APPEN0lX TO recut.Af 0RY GUIDE 8.13

POSSIBLE HEALTH RISKS TO CHILOREN OF WOMEN
WHO ARE EXPOSED TO RADIATION DURING PREGNANCY

Some recent studin have shown that the risk of
All Nuc! car Regulatory Commission tiernsees att

leukemia and other cancen in children increases if the
now required * to inform allindividuals =bo work in a

mocner u exposed to a ssgruficant amount of radiation
restncted area of the health protection problems usco- ,

sted with radiation expostere. This instruction wouad in
dunas pregnancy. According to a report by the Na+ many cases indude inf ormanon on the possible risks to
uonal Academy of Scienen, the incidence of leukemia unborti babies. The regulanons also s. ate ** that li-
among children from birth to 10 years of age in the
United States could rise from J.7 cases in 10.000 chtl-

censees should k eep radianon caposures as low as b res-
sonably achievable. According to the Nadonal Counal

dren to 5.6 cases in 10.000 cruldren if the children were on Radtation Protecuen and Measurements, vigorous
exposed to I rem of radiadon before birth (a " rem"is a effort; should be made to keep the radianon exposur
measure of radiaison).The Academy has also estimated of ari embryo or fetus at the very lowest procucable
that an equal number of other types of cancers could re. level dunng the entire period of pregnancy.
sult itom this level of t'adiation. Although other scien-
tific studies have shown e much smaller effect from Thus it is the responsibility of your ernployer to
radiadon, the Nuclear Regulatory Commission wanu take all practicable steps to reduce your radianon expo-
women employees of ita licensees to be awass of any sure. Then it is your responsibility to decide whether the
possible rbk so that the women can take steps they exposure you are receiving is sufficiently IcLw to protect
think approprsatt to protect their offspring. your unborn child. The advice of your einp& oyer's

As an employee of a Nuclear Regulatory Commis-
bankh physicist or radiation protection officer samand.

sion licensee, you may be czposed to more radiation be obtained to determine whether radiation leveis is
than the general public. However, the Nuclear Reguia-

your working areas are high enough that a 1,4by could
-

receive 0.5 rem oc more before bitsh. If so,the altcras-
tory Commission has estabibhed a basic czposure limit taves that you might want to consider are:
for all occupauonally exposed adults of 1.25 rema per

' calendar quarter, or 3 rems per year. No clinical evi- If you are now pregnant oc capect to be soon,(a)dence of harm would be exp.cted in an adult working you could decide not to accept or continue assignments
within these levels for a lifetime. Because the risks of in these areas.undesirable effets may be greater for young people
individuait under 18 years of age are permitted to be cit. You could redua: your exposure, where. poesi-(b)posed to only 10 percent of the adult occupational hm- bic, by decreastas the amount of time you spend ia the
its. (This lower limat is also applied to members of the radiation area,increasias your distance from the radi-
general public.) atsoa source, and using shicidtag.

The scientific organisation called the Nanonal If you do becoate pregnant, you could ask(c)
Counctl on Radiatiors Protection and Measuremenu your employer to ressaign you to aruss involving tsas en-has recommended that because unborn babies may be posure to radiation. If this is not possible, you mightrnore senutive to radisuon than adults, their radiadon consider leaving your job. If you decide to take such
dose as a resuk of occupational caposure of the mother steps, do so without delay. The unborn child h most
should not exceed 0.5 rem. Other scientific groups, in-
ciuding the International Commbsion on Radiation
Protection, have also stressed the need to kecp radiation

* Sy Title to. Part it of the Code of Federal Resuienous.doses to unborn children as low as is reasonably
"la Title to. Part 20.

achievabic.
,

*
.

W.'
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sensitive to radiation during the first three months of Ditcu s sion al Radiation *"

your pregnancy.
The amount of radiation an individual recems is

called the " dose" a nd is mes sured in " rems." The ver.(d) You could delay having children unut you ate
no longer working in an area where the radnauon dose

age indmdual in the United States accumulates a cose
of one tem ftom natural sources every 12 years. The.

to your unborn baby could esceed 0.1 rem. dose from natural radiation is higher in some s;ases,
such as Colorado, Wyoming, and South Dakout, prv

Y ou may also, of count, choose to: manly because of cosmic radiation. There the average
ladividual gets one rem every l ycars.

(e) Continue working in the higher radiation
areas, but with fuu awareness that you art doing so at g -

some smallinercased risk for your unborn child. higkr in certasa local areas. A dose of one tem may be
received in some areas on the kach at Guarapari,
Braail,in only about 9 days, and some people in Kerala,

** * * '

The following facu should be noted to help you make a
Many people receive additional radiation for =ed.decmon: ,

leal reasons, la !?70, an estimated 212 million X.rsy :
*

1. The l'irst three months of pregnancy are the caaminations were performed in thc Ututed statss. The
, most important, so you should make your decuton esumated average surface skin dose from one recao.

quickly. gractue chest X ray is 0.027 rem.The estimated avtrase
surface skin dose per abdominal X.rsy is 0.62 rem.*

1. In most cases of ocupational exposure, the ac.
tual dose received by the unborn baby u len than the Radiation can also be received frora canzrmi
dose recesved by the mother becaun some of 1he dose is sources such as roch or brick structures, ftora consumer

absorbed by the mother's body, products such as television and glow in.the4 ark
watches, and from air travd. The possible annua; dose
from working 8 hours a day near a granite wad at the

3. At the present occupational czposure limit, the Redcap stand in Grand Central Sunon, New York
actual risk to the unborn baby is small, but esperts dis- City, u 0.2 rem, and the average annual done sa the
agree on the cases amount of ruk. United States from TV, consumer pres and a:r

,

4. There is no need to be concrrned about sterility
or loss of your ability to bear children. The radsauon Radiation, like many things, can be harmful. A
dose required to produce such effccu is more than 100 large dose to the whole body (such as 600 rems in one
ttmcs larger than the Nuclear Regulatory Commusion's day) would probably causa death in about 30 days, but

dose limits for adults. such large doses tenit only from rare acneenu.*

Control of exposure to radiation is based on the
assumption that any exposure, no matter how small,

5. Even if you work in an area where you roteive lavolves some risk. The occupsuonal caposure linuts
only 0.3 rem per three-month penod, in mne months are set so low, however, that medical evidence gauwred
you could receive 1.3 rems, and the unborn baby could

over the past 30 years indicates no clinicaDy comervablereceive more than 0.3 rem the full term limit suggested
by the NCRP. Therefore,if you decce to restnct your injuries to individuals due to radauan caposures when

unborn baby's exposure as recommended by the the established radianon hauts are not eacmedet This
was true even for exposures recerved under the earty -

NCRP, be aware that the 0.5 rem bmit to the unborn occtapational caposure limiu, wiuch were many umas
baby apphes to the full nine-month pregnancy. higher than the present hmus. Thus the r:sk to

Individuals at the occupational esposues levels is
considered to be very low. However, it is imposshie to
say that the risk is aero. To decrease the tisk stiD

The remainder of this document contains a brief further. licensets are capected to keep actual exposures

explananon of radtation and in effecu on humans. As as f ar below the limita as is reasonably achievside,

you will see, some radiauon is present everywhere and
the levds of radiauon most employees of Nuclear Regu-
latory Comnussion licensees receive are not muchlarger Em M M W
than these naturallevels. Because the radiation levels in Estunates of 1964 and 1970 Gea-Hy Sisodicaan Dome."

the fac lity where you will be worhng are required b7 Febmary c,1775 U.S. Deparunomi of Hahn. P-~~ -

law to be kept quite low, there is not considered to be a and weiratu. Pubbe Heahn Semca. Federna Drus
Admmastraisos. Burens of Radaelossal Hemish.signincant health risk to individual adult emplorecs.

|

. 9,

- _ _ - _ - _ _ _ - _ _ - _ _ - ' -' - - - - - - - - - ___ _ ___ ___



. . - .. - - - - . _ ~ . - - . - - ..- . . - - - - . - ._- -

'
, .

,

40.
.

I.

'

.

The current esposure limits for peopic working Summary
.

with radiation have been developed and carefuur rea
viewed by nationally and internationally recognized Occupational enposures to radiation are beine kept

groups of scienusu. Il must be remembered, however. low. However, qualified scientuu have recommended
that these limiu are for adults. Spenal consideration is that the radiation dose to an embryo or fetus as a resus

appropriate when the individual being esposed u, or of occupanonal esposure of the espectant mother
may be, as spectant mother, because the esposute of should not eaceed 0.3 :em beca uw of possible inersaaed

.

nsk of childhood leukesn3 and cancer. Since tids 0.5an unborn chdd may aho be involved. -

ress is lower than the dose generauy peruutted to adeds-

workers, women may want to take special acssoas se i
avmd receiving higher caposures, just as they aught '

I

'''' ***"E"ur to reduce possible ru. might climb staars8 d"'i"8 P''8"***7 ''Pranatalltradiation more carefu ks to theit unborn
c Udren. j

The prediction that an unborn chud would be more
unsitive to radiation than an adult is supported by ob- .

acrvadons for relatively large doses. Large doses deliv.
cred before binh titer bodi physical development and Bibliography
behavior in experimentally esposed animah. A report
of the Nanonal Academy of Sciences states that short, l. Donald G. Pizzarello and Richard L Wiscofski.
term doses in the range of 10 to 20 rems cause subde B4ne Radiation Biology, Ptsladelphia: Las and

chacses in the nerve ceib of unborn and infant rats. The
Febuer,1967,

report also states, however, that no radiabon induced
Nanomalchanges in development have been demonstrated to re. 2. National Academy of Sciences -

suit in capenmerital animals from doscs up to about i Research Councd. T e Effects on Popwlencer of

rem pc day catended ova a large part of the Fenod be. Esporure to Low Leve(r of leasting Aedianos,

fore birth. Wastungton D.C., November 1972.

The National Academy of Sciences aho noted that 3. Nadonal Couned 'on Radiation Protection and
doses of 23 to 50 rems to a pregrutnt human may cause Measurements, Basic Asdestion Protectaea
growth disturbances in her offspnns. Such doses sub- Cnterw. NRCP Report No. 39, Washington,
standally exceed, of course, the maaimum permusible D.C January 13,1971.
occupational caposure limits,

4. United Nations. lonizing Radiation: Leveis and
Concern about prenatal caposure (i.e., caposure of E//eca. 2 vol, Reports of the United Nanoes

+

a child while is its motha's uterus) at the permuuble Scientific Commsttee on the Effects of Atomic
occupationallevels is pnmartly based on the possibility Radiauon. Report No. A/8723, United Na-
thas cancer (especially leukemia) may develop durms New York,1972,

the first to years of the child's life. Several studies have
been paformed to evaluate this nsk. One study in. 3. U.S. Atomic Energy Commission, Division of

,

' volved the foDowup of 77,000 chudren exposed to radi. Techrdcal Information, Understanding the Atom

ation before birth (because of dissoostic abdominal X. Senes:

rays made for medical purposes dunng their motha's
pregnancy). Another study involved the followup of A rease, Nervre sadMen

20.000 such chddren. In addition.1292 children who re,
ceived prenatal caposure during the combing of Hiro. The GeneracEffrets ofRadianon
thsma and Nagasaki were studied. Althoughiontradic.
tory results have been obtained, most of the evidence The Nerurs/ Rediatioa Environment -
suggests a relauonship between prenatal czposure and
an sncreased rtsk of childhood cancer.

Yoast Body and Radiation

.

me

59.
.


