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d44M4f) b| Control No. I19069 /

/

i a//A d'e.,minan
Dear Dr. Hu: gg

| As requested in your letter dated April 6,1994, we have voided your request for a
; radioactive materials license. The cadmium 109 source which you intend to utilize is not
| byproduct material as defined in 10 CFR 30.4 and is therefore not subject to licensing by the
{ Nuclear Regulatory Commission. Therefore, you may procure and use it without an NRC
i license. However, you should contact the Commonwealth of Massachusetts egulatory j
! authorities to detennine the State licensing or registration requirements for use of this !

mdionuclide.;

i

! Your cooperation with us is appreciated.
<

!

: Sincerely,

Original Signed By:i

I
d

j Pamela J. Henderson

i Nuclear Material Safety Branch
j Division of Radiation Safety
| and Safeguards

Enclosure:
10 CFR Part 30

cc:
N. K. Stablein, EDO
J. Glenn, NMSS
Commonwealth of Massachusetts

RI:DRS
Henderson

4d/94

,
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630-333 %
HARVARD SCHOOL OF PUBLIC HEALTH

M
Department of Environmental Heahh

!
Occupational Health Program

|

April 6, 1994

|Pam Henderson '

Nuclear Regulatory Commission
FAX: (610) 337-5324

Re: Our application for an individual license for project oc
Randolph High School (Mail Control Number 119069)

Dear Ms. Henderson,

I am writing to request that the application referenced above be
terminated. As discussed with you, this is because the 30* cadmium
cource we have is accelerator-produced (Amersham, Inc.), and thus
is not under N.R.C. jurisdiction.

Thank you for your assistance in this matter.

Sincerely,

/

d Hu, .D., M.P.H., Sc.D.
Associate Professor

.

665 Huntington Avenue, Boston MA 02115 Tel: 617 4321260 Fax: 617 432-0219

APR - 6 1994
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030 553 %
H ARVARD SCHOOL OF PUBLIC HEALTH g7

Department of Environmentallleahh
Occupational Health Program

April 6, 1994

Fam IIenderson
Nuclear Regulatory Commission
FAX: (610) 337-5324

Re: Our application for an individual license for project at
Randolph High School (Mail Control Number 119069)

Dear Ms. Henderson,

7 am writing to request that the application referenced above be
tTrminated. As discussed with you, this is because the 3* cadmium
source we have is accelerator-produced (Amersham, Inc.), and thus
is not under N.R.C. jurisdiction.

Thank you for your assistance in this matter.

Sincoroly,

w d Hu, .D., M.P.H., Sc.D.
Associate Professor

665 Huntington Avenue, Boston MA 02115 Tel: 617 432-1260 Fax: 617 432-0219 /[[

APR 6 1994
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TELEPHONE CONVERSATION RECORD Date: 4/5/94 Time: AM

Mail Control No.: 119069 License No.: Docket No.: !
NA 030-33396

Person Calling: Gus Savistano Organization: Telephone l

Commonwealth of Number: (617)
Massachusetts 727-6214

Person Called: Pamela J. Henderson

Subject: Howard Hu, M.D.
..

Summary:

Mr. Savistano called to inquire about Dr. Hu's application for use of cadmium 109 sealed
source in a device to measure bone lead density.

We discussed the fact that this is a human use research protocol involving minors. I
explained to Mr. Savistano that the NRC's major concern centered on institutional
oversight of the use. I explained that the Brigham had some concerns about off site use
of radioactive materials and was reluctant to add this location of use to their license. ,

I
!

Mr. Savistano asked if the device was registered. I explained that I was not sure that it
was a registered device. However, one of Dr. Hu's staff had mentioned to me that the i
device was a modified (they modified it) ABIOMED device and I recommended that he
check into this.

Action Required /Taken: File telephone conversation record.

Signatur Date:
Y
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HARVARD SCHOOL OF PUBLIC HEALTH 030-3339b j
'

k) '|,

,

'
Department of EnvironmentalHeahh
f.nvironmental Science and Enginecting Program

!
!
!
.

March 22, 1994

Pamela Henderson
Nuclear Regulatory Commission Region I
Nuclear Materials Safety Section
475 Allendale St.
King of Prussia, PA 19406

,

Re: Mail Control Number 119069

,

Dear Ms. Henderson:

Included below is information you requested regarding the
source model number and the equipment description for our bone lead
ocanning machine. I apologize for its delay.'

The bone lead scanning machine (XRF3) operates using a 1.11
GCg ''Cd source (model number CUCKS216) in a stainloco ateel capsule
(model number X1017/1) , both manuf actured by Amersham (Chicago,

,

IL). The product descriptions from Amersham are enclooed.

The equipment in which the ocurce 10 used has been developed ;

by Dr. Antonio Aro of our laboratory. The equipment is similar to j,

'
a commercially available apparatuo manufactured by ABIOMED, Inc.
(Danvers, MA) . We have improved upon this technology in order to
measure lower bone lead concentrationo.

'

i
'

The apparatus is configured as illustrated in Figure 1. The
'"Cd source (3-mm diameter) of activity 1.11 GBq in a X1017/1 !

capsule (Amersham, Chicago, IL) 10 housed in a tungsten alloy (Mi- '

Tech Metals, Indianapolis, IN) source holder with a 2-mm wall :
thicknese; the diameter of the collimator is 2 mm. The "Cd source !
is positioned coaxial with and at the center of an intrinsic Ge
detector with cryotal dimensions 5 cm diameter and 2 cm thick
(Canberra GL 2020R, Canberra Nuclear, Itasca, IL) with the use of
an acrylic holder in a back-scattering geometry. The pre-amplifier
(Canberra 2001) signal is passed to an amplifier (Canberra 2024),
which was operated in Gaussian (unipolar) mode with a shaping time
constant of I second. The amplifier output (analogue signal) is
converted into a digital signal with a fast analog-to-digital
converter (Canberra 8706). The digital signal is then passed to a
PC-based multichannel analyzer (MCA) board (Canberra 46101).

663 Huntington Avenue. Bmton, Massachusetts 02113 Program OMee (617) 4321170 f ax (617) 432 3349

//fd67
'
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There are several differences between XRF3 and the commercial

important gifferences are the dimensions andnystems; the most
1 Cd cources. The commercial systemmethod of production of the

(ABIOMED, Danvers, MA) uses an 11-mm-diameter, reactor-produced
source (DuPont, Billerica, MA), whereas XRF3 uses a 3-mg9 diameter, ,

cyclotron-produced source (Amersham, Chicago, IL) . The cd nource
strengths are approximately 1.1 GBq and 4.8 GBq for the XRF3 and
the Abiomed system, respectively. Other differences include: the
mean scattering angle (#XRF3= 157.4 vs. #Abio - 150.5, where e is
the mean scattering angle measured f rom the Compton peak), the peak
extraction method, and specific hardware components.

Please let me know if you need any further information. We
greatly appreciate your help so far with our license application.

I

Sincerely, !

L -"r, o 4
'

Jan ;4oppin, S.M
Coo inator, Community Lead Study

|
:
I

i

!

e
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.
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Amerslaam Cor por ation Quotdtion numoer: E-539-93
OSSA Products and services Quotation date: 05/27/93
2636 South Clearbrook Drive Expiration date: 08/27/93
Arlington Heights, Illinois 6000')

(706) 593-6300
(800) 323-6695

Dr. Antonio Aro
Ilarvard Medical School
Department of Medicine
100 Longwood Avenue
Boston FA 02115

Phone 617-432-2070 FAX: 617-731-1541

Senior Account Manager: Dan Mueller

!

_

Product Description Quantity Unit Price |

ISO 9001 THE SOURCES DESCRIBED BELOW WILL BE
MANUFACTURED UNDER A QUALITY ASSURANCE SYSTEM
(ISO 9001) WHICH IS EQUIVALENT 'IO ANSI /A50C91.
AMERSHAM'S QA SYSTIO4 IS INDEPENDENTLY AUDITED FOR
COMPLTANCE BY LI4TD'S RF4ISTER OF QUALITY
ASSURANCE.

CUCK5216 Cadslum-109 Low Energy Camma Sourco 01 $6,670.00 i

cd-109 electroplated on a silver substrate in 2-4 6,200.00

a welded stainless steel X.1017/1 capsule.

Nominal activity 30mC1, +20%, -10%
Dmission determined by activity

,

Delivery: 10-12 weeks from receipt of order

SHIPMENT SIZE QUANTITY
l 1

2 2

|
. _ . . - _ . .

JMc'6J stsisw
Michael L. Snyder V
Associate l'roduct Manager

|

Any purchase order placed against this quotation is sut>jc t to the Terms and Condillons'

on the next page.
.

A

i. .

. . _ . . .



- _- . _ __ . - - _ . _ - - _ _ . - - - .

.

O O ;

TELEPIIONE CONVERSATION RECORD Date: 3/29/94 Time: 10:00 AM
|

IMail Control No.: 119069 License No.: Docket No.: 1

new license 030-33396 |
l

Person Called: Brian Baker Organization: Telephone !
Regulatory Affairs Amersham Number: (708) l

593-6300 X379 i
i

Person Calling: Pamela J. Henderson

|

Subject: Cadmium-109 Sealed Source
|

Summary:
l

Asked Amersham to clarify whether the applicant's sealed source (CUCK5126 X.1017/1
capsule) 30 mci Cd-109 is accelerator produced or byproduct material.

Mr. Baker stated that all current inventory of Cd-109 is accelerator produced material.

I
Action Regd/Taken: Await licensee's request to temiinate license application.

Signatu : Date:

1
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HARVARD SCHOOL OF PUltLIC HEALTH g7 |

j Department of F.nvironmentallleahh !

j Environmental Science and Engineering Program
'

i
;

i

Parental Consent for Environmental Bone 1.ead $tudy *

!

fMpose f
We would like permission to enroll your child as a parricipant in a |

. research study. The purpose of this study is to measure lead content in your *

'

! child's Icg bones to study the relationship between bone lead content and
envirotutental lead exposure.

Trocedure |

j We are asking you und your child to fill out a questionnaire (requiring ')
' 30 minutes; you rnay skip questions you do not wish to answer) regarding l

1school, employment, housing history, and health; come to the study office at
Randolph Junior Senior High School for a 1 hour visit during which time: 1) ay | questionnaire on your child's diet and other personal habits will be '

. j administered and 2) a special bone lead scaiuting examination will be performed ,

!on your child's lep.
Bone lead scanning uses a low energy gamma ray to measure any lead atoms

|;;
; which are present in bones. When a beam of rays hits the lead in a icg bone, ,

the lead absorbs some of the rays, changes them slightly in a way that is ,

{ characteristic of lead, and sends them back. The amount sent back tollo us
,

' ,

| how much lead there is in the bone. !l
You or your child raay contact Dr. Hu at (617) 432 2736, Dr. P. P,arry ||

, Ryan at (617) 432 1167, or Ms. Jane Hoppin at (617) 432-1849 for answers to '
!

questions about the study. We will have a technician en the school cmepus
j available to answer any questions.

|5

j liisks and Discomforts ,

; This research study involves exposure to radiation from the bone-
| scanner. However, the amount of radiation exposure your child will receive

from this procedure is equivalent to 0.001% (or 7 minutes) of the amount of'

;

natural background radiation exposure the average person receives in the!

United States annually. The risk from radiation exposure of this "a5nitude is
too small to be measured directly and is considered to be negligible when

) compared with everyday risks.
I i

tP.c ne fit s
There may be no direct benefits to you or your child as a result of

these tests, although the analysis of these data will provide valuahica

information for public health and medical science. You will re oive a copy of
. ,

your individual diet and lead results with interpretation.-

;

Etandard Paragrar>hs
The following paragraphs contain standard informention which, in the '

1

I opinion of the Committee on the Use of Human Subjects in Research Committee of
the liarvard School of Public llealth Generally applies to persone. Involved in a
r^ search study and are required on all consent forms.

roy 1 of 2<

.

I ces lioniingion Aven c, r.o$iva. m.whuseia o2iis Program orrice <oi7,432117o r. . <6 73 4 52.n49

//7dd"

, ,
' '
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(Parental Consent for Environmental Bone Lead Study, continued)
I|

In the event that your child should be injured as a result of thisst udy, he or she will be nrovided with the necessary care. This care doe 9 not
inply ner,ligence on the part of the Hospital or any of the physiciansinvolved. Where applicable, the School of Public licolth reserves the tight tobill third-party payers for the services rendered.,

The li.arvar d School of
l'ublic Health does not provido you with any additional compenention as a
result of such injuries.

t 1

In the event that any time during the course of this project' you or your
child feel you have not been adequately informed as to t he risks, benefits,-

alternative procedures, or your rights as a research subject / patent of
rescarch subject, or feel under duress to continue agnittst your wishes, the
Committee Administrator of the iluman Research Committee, or representative,

,

is l

available to speak with you during normal working hours (8 a.tn. - 4: 30 p.m.)at 617-432-4513.

Confidential information contained in your child's medical record may
not be furnished to anyone unaffiliated with the Harvard School of Public,

; Health without your written consent, except as required by law or regulation.
A signod copy of this consent form will be made available to you.
You are free to withdraw your consent and to discontinue participation ;

!in this study at any time, and such discontinuance will not offect your
child's regular treatments or medical care in any way.

I have fully explained the procedures, identifying those which are
investigational, and have explained their purpose. I have asked whether or
not any questions have arisen regarding the procedures ar.d have answered these
questions to the best of my ability.

,

|

ilate'

Responsible Investigator

I have been fully informed as to the procedures to be followed,
including those which are investigational, and have been given a description
of the attendant discomforts, risks and benefits to be expected me) the ;appropriate alternate procedures. In sf ning this consent form, I agrca to8 '

allow my child to participate in this project and I understand t. hat.1 or my
child are fr9e to withdraw rny consent and have this study discontinued at any
time. I understand also that if I have any questions at any time, they willbe answered.

Date Parent of Research subject

Date
~

Research Subject
'

t'n y,r ) n[ 2

i

,

i | 1

|
__ ___ _ ___
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@ HOUSEMASTER FOR BUSINESS & OPERATIONS

A7
RANDOLPHJRISR HIGH SCHOOLLYN A. HUTTUNEN, Ed.D

SUPERINTENDENT
JAMES E. WATSON

(617) 961-6205
HEADMAS~IER

'

ROBERT A.JOIINSONARTHUR J. MELIA
g p

(617) %1-62N JOHN P. GIUGGIO GERARD J.LINEHAN
Fax. (617) 986-1812 www or uxoou, HOUSEMASTER HOUSEMASTERpec sm GRADES 74 GRADES 1012

February 25, 1994

Pamela Henderson
Nuclear Materials Safety Section
475 Allendale Street
King of Prussia PA 09406

Dear Ms. Henderson :

I am' writing to express our continued interest in participating
in the Community Lead Study being conducted by Dr. Howard Hu and
Dr. P. Barry Ryan of the Harvard School of Public Health. We
understand that the measurement of bone lead levels in our
stude'nts will recuire the usage and storage of a K-x-ray
fluorescence instrument with a 109 cadmium source in Randolph
Junior / Senior High School.

As part of the study protocol, the bone lead scanner will be
stored in a locked room on the school campus. Drs. Hu and Ryan
and their staff, along with our management personnel, will have
sole access to this room. In the event that after hours access
to the school is necessary, study personnel will have access to
school officials with the authority to deactivate the school's
alarm system. Except in the case of emergency, no one will enter
the room with the bone lead scanner without study personnel

,

present.
|

We are cager for this study to go ahead and will be happy to
address any further concerns of the Nuclear Regulatory
Commission.

Sin,cerely,

o f<'d [t n :n
Robert A. Joh'n$on !

Housemaster
Business & Operations

IRAJ/jb

cc : Arthur J. Melia, Assistant Superintendent MAR - T 1994
HEADM ASTER . (617) 961-6220 70 MEMORIAL PARAVAY; RANDOLPH, MA 02368 HOUSEM ASTERS . (617) 961-6214
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PRINCIPAL INVESTIGATORt Egy.icL Eu d a
i

FROTOCOL NUMI5ER: 91-2316-06

Heurolgoic and Fenal funcilon in TwoPitoTOCOL TITLE: Qtag, Blood Pressure.
study Populations

6

i

'

.ee............... ......eee..............,

1

This is to certify that the application identified above has been reviewed by
the committee appointed to review proposals involving clinical research and otherand han considered specifica11yr'
invaatigations involving human beings,

(1) the rights and welfare of the individual or individuals involved,
(2) the appropriateness of the methods used to secure informed consent, and
(3) the risks and potential medical benefits of the investigation. !

The Human Research Committee has reviewed this research protocol and recommends
Please use only the enclosed authorised copies of the consent form (s),approval. letters (s), advertisement (s), etc. in your research.questionnaire (s),

!

LwxJsplrJCartoNg Maps To Tars srupr wust as nxviewso unoyto av TEz avMAwasstARCu cowuxTras Ig_Any1wer or Uss. anasoNS FoA ASKING FOR THE U$5 OF MODIFIED
PROC 8DURES MUST BE INDIVIDUALLY AND SPECIrICALLY DOCUMENTED. |

Approvals are gggIL ts for the period of gatyear oniv and must be renewed '
t

In addition, adverse reactions of any kind must be reportedHQIE:
annually.
immediately in writing to the Committee, as they occur,

roR Tan suxAu myanARCE CONNI'rrEE
,

#
_

MA_Y 4, 1993
d , Md ~ DATE OF COMMITTEE ACTION'

1A7RMAN

.
_

HAY 16, 1994
EXPIRATION DATE

ERkTCUTIVE SECRE ARY

ADMI !It.ISA$IVE APPROYAI,h [ M1 N

REVIEW GROLP( ~ DATE,EMINISTRATORJ

#ElmfD 10: Mic LEiffR TO WATERTOWu HS STWNT
rARfNT

CRC

hI.*dDIn a

M' A lexhnng ArMiav ot Harvard Med<al khnal

f //fd/of'

I
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New O comp.dn, O Noncompuin, O suo,iement.i
DEP ARTMENT OF HE ALTH AND HUMAN SERVICES # """" "

PROTECTION OF HUMAN SUBJCCTS # """"#I " '
A$d V R AN C E /CE RTI F I CATIO NIDE CLAR ATION* * * ""* * "'*"" |

O ORIGINAL O rottowuP
O ExeuetioN

(prev (ously undesignatedl
t be funded unless an lastitu- i

POLICY: A research activity involving human subjects that is not exempt from HMS regulations may nnwith Section 474 of the Public Health Service Act as
'

d
tional Review Board (IRB) has reviewed and approved the activity in accor ancei d). The applicant instiwtion enust submit ,

implemented by Title 45 Part 46 of the Code of l'ederal Regulations (45 CFR 46-os rev seific exemption under Sectics 46.101(b) which,

certification of IR8 approval to HHS unless the applicant Institution has designated a speccpDlies to the proposed research activity. Institutions with on assurance of Comp |nnCe onl with each spolicatiors. (In exceptional cases, certification may be
file with HHS which cove,s the proposed ,

I

b itted.) in the cose of institutions which do not have antetivity should submit certification of IRB review and approva i
tecepted up to 60 days ofter the receipt date for which the application s su mification of IRB review and approvst must be submittee
asturance of compliance on file with HHS covering the proposed activity, cert

-

i
within 30 days of the receipt of a written request froen HHS for certificat on.

'

'

1. TITLE Of' APPLICATION OR ACTIVITY
Communit.y Lead Study /Superfund il ~

,

2. PRINCIPAL If4 VEST 4GATCR, PROGRAM OlHECTOM,On Pr.LLow f
.

'

P. Barry Ryan. Howard Hu
.

3. FOOD AND DRUG ADMINISTRATICN REQUlAED INFORMATION.4 hee reverse sidel
~ l

4. HHS A5$URANCE STATUS |

O This insutution has en approved assurance of complisace on file with HHS which covers this activity.
'

01 ---_ LR8 identification number

3IN Assurance identification number

O No assurance of compliance which oppiles to this actiety has been estaciished wsth HHS,but the applicant msOtution will provide written assursace o-6 upon reauest.

compliance and certification or IMS reyww sad sporovalin accordance with 45 CF R 4

5 CERTIFICATION OF 180 RCVIEw OR DECLARATION OF EXEMPTION
OThis activity I si been reviewed and sporoved by en IRB in accordance with the recuirements at 45 CFR 40, including its relevant subcorts.This certitidrug of device. (See reverse side p/ this form./l

cation fulfilts, when applicable, requirements for corpf ying' FD A status for each investigetiona new
o,,, o, gge ,,,,, ,,g ,,,,,,,,, g;;,pp,ov,o ;, p,nging, a,,re pang;,g.

rge.,,A c,,sric,gion ;, ,,,,,,;,,g jo

May 21, 1993
imonthkey/yearl

O expediisd R.ew
@ Full Board Review

OThis .ciiv.ty coni. ins suiiipie proiects. some o which have not veen reviewed. The ira he erenied porovai on condicion inet .ti o,niects covered e,
'

t rther certification trorm NHS 68M will be submitted.r i

45 Cr A 46 vnti be reviewed and approved before they are initiated and that opprope sts u
tios,rr p.,,,re,h nurnbc

O sum.n subjecis .re invoived. bue ims .ci,vity au.iities tot e.empiion under 4a. sos ib) in .ccord.nce witn per.or ph-_
-

the sopbcation. -

of esemption ire 46.f 07 /41, t through 61. tnt the institution did not designate that ezemotion on-

_ d that each institutior-
-

___

_ _ - _ .6. Each official signing below certifies that the information provided on this form is correct and submissions of certification.
assumes responsibility for assuring required future reviews, approvols, an

COOPERATif4G 8tiSTITUTIONI

APPLICANT INSTITUTION N AME, A DD RESS, AND Te LLPHONE NO.
/

N AM F, ADDRESS. AN D T ELEPHONE NO.'

Harvard School of Public Health
677 Huntington Avenue

|
-

Boston, MA 02115
g (617) 432 !.513 Or F tCI AL fcont or r6pel

N AMc AND 11TLE Of
EME AND T aTLE or Of f tCIAL tpeme or typel
Troyen A. Brennan, MD, Chairperson
Human Subjects Committee kGNATURE OF OrrlCIAL LISTED A0 cut tend vere /
'snGN ATURE Oe Ce FICIAt. Li$7ED ASOVS (Jnd #ste/

LfY% llf add.tional spece is nneded. presso use reverse side under Wares./
HHs tec inev.1/@ l'
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,,

PbER-INSTITUTIONALAPPLICATIONFISHEET _
5 *

. ,.,

~ '

Harvard Medical School ,

Beth Israel Hospital Harvard School of Public Health
!

|
Brigham-Women's Hospital Massachusetts Eye & Ear Infirmary
Children's Hospital Medical Center Massachusetts General Hospital

l. r

Dana Father Cancer Institute New England Deaconess Hospital'

l !
\-

In order to conform to DHHS and'FDA regulations, and to provide data to the review
i

I7

board concerning the use of human subjects, applicants are requested to complete all|
'

2

of the following itens. Please type or print.
,

f I. GENERAL INFORMATION:
Cusanity lead Study / Supe _rfund il

,

1. Project Title:
P. Barry Ryan, HNard Hu

2. Principal Investigator (s)
f

PI's Institution ihrvard School of Public Health
_

,

--
i

,? 3.
PI's Department / Service Ihvirannental Health4

Name of person (s) who will conduct study if dif f erent from the principalIndicate individual's status (fellow, student, house of ficer,
;

f 5.
If this varies between institutions, 31st the responsible individualinvestigator.

i jetc.).*

at each study site:
StatusStudy Site:

f Doctoral Student
Name:

HSPH

f
Jane Hoppin Tesearen Assoclam

~

HSPH/BWH
M1risa Barr - - - - -

n

June 1, 1993,

Approximate date study will begin:__ 2 Years6.
( Estimate duration of entire study or project: __

,

) 7.
i

II. ENDORSEMEgr2
The undersigned accepts ; ,sponsibility for assuming adherence to Harvard

'

d

esity and DHHS policies relative to the protection of the rights anUni
of patie .ts/ subjects used in this study.q

we fa n
]

>13 y% '1%
I Y' }f . / -

Date j'
,

Pt nc1 21 (vestil i
tow

(3 Mote 9 3 _

f __

~Date d-r ~

Department Head *,

; |

Conditions or Recommendations: |'

|
|

|

4

bI $ *} -Date.
c _

Chair rsn 'of Committee!

i .

l
.

,

4



- _. -. . ._. - . _ - _ _ _ - _ _ _ _ _ - . . - . - - _ _ _ _ - _ - -
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TELEPHONE CONVERSATION RECORD Date: 2/22/94 Time: l

Mail Control No.: 119069 License No.: Docket No.:
New 030-33396 |

Person Called: Jane Hoppin Organization: Telephone
i Harvard School of Number: (617)

Public Health 432-1849

| |

Person Calling: Pamela J. Henderson
|

|

Subject: Institutional Oversight

Summary:

l
Spoke with Frank Costello and by telephone with John Glenn regarding this license

i

application. The license application requests that the licensee be a single individual (Dr. '

Hu) and involves human use research on minors. Dr. Glenn, Frank and I concur that
institutional oversight of such a project is warranted.

This study has been reviewed and appmved by two separate IRBs - the Brigham and
Women's and Harvard School of Public Health. The cover letter for the license
application is on Brigham and Women's/ Harvard Medical School letterhead where Dr.
Hu is an Associate Physician and Assistant Professor of Medicine and Occupational
Medicine.

Attempted to reach Dr. Hu wt.o will be out of town until March 7, m94. Reached Jane l

Hoppin who is the Coordinator of the Community 7 vi Study a ' with this study
(co-investigator??). She stated that they had appn d Brigha / omen's about
adding this study to their license. However, she sta..a that the 1,..u n did not want ton

..
take responsibility for an off-site project having had a nc ative experience in he past. I
suggested that she speak with Frank Castronovo (Brigham's RSO) and discuss the NRC
concems regarding institutional oversight of this human use n: search project.

Action Required /Taken: Await response from applicant.

Signatud: Date: 3/1/94,m m w,w

OFFICIAL RECORD COPY ML 10
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HARVARD SCHOOL OF PUBLIC HEALTH l.

}c7 '

'

Department of En sonmaital Hedth i

Occupational Health Program

|

February 16, 1994

| Pamela !!enf.erson
| U.S. Nuclear Regulatory Commission

FAX: (610) 337-5324

Rc: Our application for an individual license for project at
Randolph High School (Mail control Number 119069)

Dear Ms. Henderson,

I greatly appreciate your call to me yesterday.

As I had expressed to you, we are interested primarily in
securing the license under our name (rather than Randolph High
School), because we will probably change the locale of this study
to another location over the next year (while preserving the

,

exact same protocol) .'

We appreciate your concern that we secure total control of access
to our facility (you mentioned previous situations in which a
3andlord would change the locks on a facility, disabling an RSO
from servicing the facility). We have already obtained this
commitment verbally from the school, and my colleague Professor ,

'

Barry Ryan will fax to you as soon as possible a signed letter
from the school administration detailing this commitment to
giving us total access to the k-x-ray fluorescence facility.
Dr. Ryan will also fax to you our approval from the Harvard
School of Public Ilealth Iluman Subjects Committee, as well as our
informed consent forms.

An I mentioned to you, there is a precedent for this type of
project, and I am attaching to this fax a copy of the materials
license obtained by the University of California to perform the
namo type of project in a town in Pennsylvania. They used a
scaled source 109-cadmium k-x-ray fluorescence instrument like
our own; in fact, ours has an even weaker source with loss
radiation exposure. I'm sorry for the poor quality of the fax
(it is a f ax of a fax) ; their licenso number, in case you can't
read it, is 04-28672-01.

I hope you will appreciate the urgency we feel in obtaining this
license. We have a whole research team ready to go, with full

663 Huntington Avenue, Boston MA 02115 Tel: 617 4321260 Fax: 617 432-0219

//foief

OFFICIAL RECORD COPY ML 10 FEB i 61994
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support from the National Institutes of Health, pending your
approval. Unfortunately, we sent in our application more than 2
months ago!

once again, thanks for assisting us with this process. Please
call myself or Professor Barry Ryan (617-432-1167) if there is
ANYTHING we can do to clarify things or speed up the process. I
will be out of the country Feb. 22-March 7.

Sincerel , .

H) dH .D., M.P.H.,'Sc.D.,

Assistant Professor of Occupational Medicine (HSPH)
Annistant Professor of Medicino (IIMS)
Associate Physician (Brigham and Women's Hospital)
(617) 432-2736 .

|

FAX: (617) 432-0362
INTERNET: rehhu0 gauss.ned. harvard.edu

1-

|

cc: Jano Hoppin |

Marisa Barr

|

|

|
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|

! M4fEltlALS LidN55
'

rursuant ut the Atomic Entrsy Act of 195a. as amended, the Energy Reorganizados Act of 197a (PuWie Law 03 43s), and T!tta 10. |

i Code of Peders! Resutelons. Ospter t. Parts 30. 31, J2, M. 34 33,37,40 and ?c, and le rehance en maternents eruf 4 5 Iwry'. crew
,

I insde h the !!ctmee. a tierase is hervby lieued serbertalag me liesenee to focetW. em!fe, poisees, and transfer byprodnet, sosres, sad special
aw! car mateMal designama tetom to use uh e.awrid int um pu. pouts) and at the pleas (s) designated belews se sieIWer or weaster such rnesevel

j|

|I
so perw.a audictlied to rocsive h in accereas e *hh the res.dselee.s of the tPPilceke rarits). This liesmo shall be deemed to comana on oogicomJ

1 mpectned in seftien la3 of the Atemk Energy Act of 19M. as amended. and la folhet to all epyllesbie rt!aa. ftgu'alone and orden of the Welser

] |
g Regulsiery Comrrhsion now et he;tsner la elTect and to say coexiltier.: speciSed below.

{ __
--

'

| i IJeansee
_

-

_

! I

f 1. University of Ctlifornia = 3an Frtlitisco 3. Uceese ntirabw 04 28672-01 |
I

60 Madical Center lity i |.

i | 2. Box No. 0942 -

l !

] 1 San Francisco, California 94143 0942 4. F.xplatlea dste July 31,1ggg
|'{T,',''" , oso az4:s i% I,

i. I 6 Byproduct, source,udler 7. Chemical sed /or physical S. Maximum amnat that licensev 1

j l sp.cial nucleat rnstatial form Ety P90ptas at any ens *.ime |
4

ander tMa heanse |t A. Cadefum 109 A.5:41edsources A. 200 millicuries par |
|

(dMontModelNo. Sourca and 400; L NEEd4661) mil 11 curies total
j k 9.

.

Aut.norized uss
It4

! | A. For use in an A510Mt0 Body' Lead Analyzer for sindical research in humans. ..j
'

' ~ ,

~

E0hDlT10h5 l
$

I 10. 1.icensed staterist may be used onif at the licensee's facilities at Pavuk
IJ Professional Butidfag, 200 Main 5@est, llakely, Pennsylvania. I; 'l .

I

[ 11.
A. ' Licensed rtsterial shall be used by, or under the supervision ofI

!

Hichael J. Xcsnitt, M.D., Charles E. Becker, M.D., or John Osterloh, M.D.!
i

8. The Radiation Safety Officer for this Ifeente is Mark !.. Kohn.
' '

l

) 12. A. Scaled sources and detector cells shall be tested for leaks
containination at intervals not to exceed 6 stenths or at sucke and/orl

other intervals |: | as are specifisd by the certificate of registration referred to.in
j 10 cfR 32.210, not to exceed 3 years. )

i B. Notwithstanding Paragraph A of this Condt' tion, scaltd scurecs desigwd to ernit k
alpha particles shell be ta'stad for leakage ard/or cents:sinctten at intervalsi

y[1
,

| not to exceed 3 menths, |
,

I C. In the absence of a certific' ate frorn a tracsfaror indicating that a test has
| been made within six month ( prior to the tf antfar a staled source or detector
i call received from St.cthaelderson shall not be put into use until testede
g i

2:I D- Ecch sealed source fatricaNd by the licentco shall bo inspccted and tested for *
|

(|
ccnstruction defects, leak 40, And center.itation prior to any use or trsnsfer
as a sealed source.

;I
- - OC:M.W.-M.'.'. . 2" " "-

''
" "'~~ ' ' ' " -" ^ ^ ** 1 ' ' E'--

__
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1,(12. continued) COMITIONS

| E. Sealed sources and detector tells need not be leak tested ife
I (1) they contain only hydrogen 3l or
II -

[ (ii) they contain only a gast or

[ (iii) the half life of the ikotope is 30 days or lessi or
r
i (iv)

material er not morep@dOO@fPettist of beta and/or gama emitting
they centain not more b

i
ic mMrttmM5/{ alpha emitting materials or

(v) they are not d to emit alpha partici a in storage, and are not,

i being used. inver, when they are rernoved f torage for use er
l' transfer t other within the requiredor p1, person, and have not baanthjay shall be tested bef.oryor transfer. Noi leak test
I sealed so e ord -tor cell shall be for eriod of mors thanl' 10 years thout a st for le /or so instion.I N -

a)th
s) | F. The test shau, be capah te

,

, ca of DJC5 microcurie of
i radioactiva Mterial on- st mnb. of Task st results shall be,#i kept in unitMf mio v' < anall ined,for paction by the
I Ccm1$sion. 4 th t 4J f,FA05 mi curie or more ofaI : .covable cod.1 min 1

- S k
,'

I^ d y ch th .3. Nuctaar
| Regulatory Coz14ssi Me l i E h be JAdf service andy4 'i t s .rdanca h Comissioni decontaminatedf'kepa *
I regulations. twt reper W days he date the leak test..

I result is known the W Nuc.1 W -
Corm $3 ton, King of Prussia,

Region I, AT1'HeI Chief Nuclear Ma 1s54 sty 8sh 75 n Road,
Pennsy,lvania 19406. he rdport shat 1 s rca involvad, the testJ results, and corrective actton taken. pecify i

i

! G. Thelicenseeisauthorized$e%)k1M t saa les for analysis byi the licensee. Alternative 1W tests for leakage and/or contamination may ba
I performed by persons specif'cally licanted by the Corn:ission or an AgracentI State to perform such services.|

,
b(9) cpned or sources removed from source holdars or detector ecils by the licensue.Scaled sources or detector cells centaining licensed actsris) shall not be
i
I
l' 14. Th: licenses shall conduct a ph <sical inventory every 4 months to account for all

sources and/or devices received)and possesscd under the license.L
Records of

| inventories shall be maintainsd for.5 years froci the dete of each inventory

! 15. Th.. licenses ma transport lice ped meterial in accordence with the provisions
|

cf 10 CFR 71, "f4cktging and Tr nsportation of Radiocctivo !!?terial.''

@ u oece=ent-exenance of th. seh' he/scurce-holece cocinctica ccy de perforc:d by the
;

i licensca in accordsnce with th instructions containcd in the menurscturcr41ctterdated July 24, 1991. ypgg* 3
r

_ _ _ . _ _ --
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17. Except as specifically provided otherwise in this license the Itcenses shall
conduct its program in accordance with the statements, rep,resentations, and
racedures contained in the documents, includin!1 any enclosures Ifsted below. The
uclair Regulatory Connissign's regulations she'I govern unless,the statements

representations and procedures in the Itcensee's spplication and correspondence, are
more restrictive than the regulations.
A. Application dated July 12,1991,
8. Letter dated July 18, 1991 y nc th
C. Facimile dated July 23, 1{ e DAh

+h %
%Cg C A ;.
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TELEPHONE CONVERSATION RECORD Date: 2/15/94 Time: 10:00AM

Mail Control No.: 119069 License No.: Docket No.:
New 030-33396

| Person Called: Howard Hu, M.D. Organization: Telephone

Number: (617) ;

432-2736
'

Person Calling: Pamela J. Henderson

Subject: New License Application
|

Summary:

1Explained to licensee that the NRC wanted to issue the license in the name of the
institution where the source would be used/ stored. The reasoning being the institution i

had ultimate control over the security of the device and would be responsible for it.

Dr. Hu stated that he would obtain a written statement from the facility which gave him
!

complete and total access to the device at any time. In addition, he stated that he would
be adding another location in the Fall.

Also requested that he send a copy of the IRB approved consent form.

Action Required /Taken: File MS-15.
>

Signature:
, Date: Febmary 18,1994

b W--

|
|
1

|

< :.
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December 3, 1993 i

1oIOT l

John Kinnerman b
ojVp')T4Nuclear Regulatory Commission Region I

Nuclear Materials Safety Section |
47S Allendale St. O
King of Prussia, PA 19406

|Dear Mr. Kinnerman,
,

We are interested in applying for a license to use a sealed
8"Cd source in a K-X-ray Fluorescence (K-XRF) bone lead scanner to
measure bone lead concentrations in teenagers at Randolph
Junior / Senior High School in Randolph, MA. This project is
scheduled to take place from February 1994 to September 1994.

In summary, a sealed "Cd source is an integral part of a K-X-
ray fluorescence (K-XRF) instrument that is currently located in
the Brigham and Women's Hospital. Use of this source is currently
covered by the Brigham and Women's Hospital's site license (#20-
17131-01). With this application we are applying for an individual
license to operate the equipment at another location, and as part
of this application, we will continue to utilize the Brigham and

,

Women's Hospital's radiation safety program. '

We would like to transport the instrument and source from the
Brigham and Women's Hospital to Randolph, Massachusetts, where it
will be used to measure bone lead concentrations in students at
Randolph Junior / Senior High School in a study that has been funded
by the National Institutes of Health. Students and their parents
will be informed of the bone lead measurement procedure and ,

potential radiation exposure. The Randolph School District is I

eager to participate in this investigation; a copy of their letter
approving the use of the K-XRF instrument in the high school is<

attached.
Enclosed you will find two copies of the NRC license,

application, a detailed description of the steps we intend to take ,
'

to ensure the safety of the project, and a check for $1400 to cover |
'

the cost of license application.
If you have any questions about this application, do not 1

'

hesitate to contact me at (617) 432-2736; FAX: (617) 432-0362.;

Sincerely,

|" 00EC f90 Informgan''

H wa//[ d Hu, h. c/ M '1/3/f3'

j
r M.D., M.P.H., Sc.D.

Associate Physician

g Assistant Professor of Medicine and Occupational Medicine ggg,

f Enclosures
Ec " "omcus esconn wey vuq
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2@B MEMORANDUM y

|

TO: Howard Hu , M.D.
Channing Laboratory
Brigham and Women's Hospital

Frank P. Castronovo, Ph.D. Y-thFROM:
Director, Department of Health Physics & Radiopharmacology
Brigham and Women's Hospital

DATE: December 3,1993

SUBJECT: NRC LICENSE APPLICATION

This letter is in support of your effort to apply for your own Cd-109 human
use license with the Nuclear Regulatory Commission. Our records indicate
that you have been issued 4 human use permits by the Radiation Safety

,

Committee for the human diagnosis of skeletal concentrations of lead when
|using the Cd-109 sealed source since 1989. T.wrecord also shows no

areas of noncompliance relative to radiation safety. Your laboratory has an
outstanding record in this regard and I'm confident that a similar situation
will exist under your own license,

cc: Permit File
Radiation Safety Committee Docket

rewlic.hu
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| 54.15 erd da fw ATED BURDEN PER RESPCNSE TO COMPty MTH THIS INFOR |;

3 N COLLECTION REQUEST 3 23 HOURS FCRWARD COMMEN'S |
, /

DrNG BURDEN E S TtMAT E TO THE 'NF 0FIM A flON AND ''d S MANAGEMENT BRANCH rMNBB 77L4, US NUCLE A R !

APPLICATION FOR MATERIAL LICENSE REGULATOR f COMMrSSiON WASHINGTON DC ?w6 AND TO THE
*

eAPERaORx RE DUCTION eRO*CT iano 02 unCE OF MmGE
|

MENT AND BUDGET. W ASHINGTON DC 2703

INSTRUCTIONS: SEE THE APPROPRIATE LICENSE APPLICATION GUIDE FOR DET AILEO INSTRUCTIONS FOR COMPLETING APPUCATION SEND TWO COPIES OF
THE ENilRE COMPLETED APPLICATION TO THE NRC OFFICE SPECIFIED BELOW

APTLICATION FOR DISTRIBUTION OF EXE MPT PRODUOTS FILE APPLIC ATIONS WITH IF YOU ARE LOCATED IN

DIVIS80% OF INDUSTRIAL AND MED# CAL NUCLE AR SAFETY ILLINCs$ INDIANA. IOW A MIC HIGA N MINNESOTA. MISSOURI. OHIO OROHICE OF NUCL E. AR MATE RIAL SAF EIY AND SAIEGUARDS WISCONSIN. SEND APPLICATIONS TO
U S NUCLE AR REGULATORY COMM'S$10N
W ASHINGTON DC 2VA6 MA TERIALS LICENSING SECTION

U $ NUCLE AR REGUL ATORY COMMISSION RE GION lil !LLt OTHER PERSONS FILE APPLIC ATIONS AS FOLLOWS 799 ROOSEVEL T ROAD I

GLEN ELLYN ll 60137
IF YOUR ARE LOC ATED IN

ARKANSAS. COLOR ADO. ID AHO il ANSAS LOUISLANA MONT ANA NEBRASKACONNECTICUT. DELAWARE DISTRICT OF COLUMBIA. M AINE. MARYLDAND NEW MEKlCO. NORTH DAKOTA. OKLAHOMA. SOUTH DAKOTA. TE xAS. UTAH.MASSACHUSETTS NEW HAMPSHIRE. NEW JE RSEY. NEW YORK. PENNSYLVANIA. OR WYOMING. SEND APPLICATIONS TO
LHODE ISLAND. OR VERMONT SEND APPLICATIONS TO

MATERf AL RADIATION PROTECTION SECTION
LICEN51NG ASSISTANT SECTION U S NUCLEAR REGULATORY COMMISSION RFG'ON IV
NUCLEAR MATERIALS SAFETY BRANCH 611 RY AN PL A2A DRIVE SUITE 400
U S NUCLEAR REGULATORY COMMISSION. REGION I ARLINGTON. TX 76011 8 64
475 ALLENDALE ROAD
KING OF PRUSSLA. PA 1940f> 1415 ALASKA. ARI2ONA. CALIFORNIA. HAW All NEVEDA OREGON WASHINGTON

AND U S TERRITORIES AND POSSESSIONS IN THE PACIFIC. SEND APPLICATIONS#/ ASAMA. FLORIDA. GEORGIA. KENTUCKY. MISSISSIPPl. NORTH CAROLIN A. TO
PUERTO RICO. SOUTH CAROLINA. TENNESSEE. VIRGINIA. VIRGIN ISLANDS. OR
WEST vlRGINIA. SEND APPtiCATIONS TO NUCLE AR MATERIAL $ SAFETY SECTION | hbe (Qf

U S NUCLEAR REGULATORY COMMtShlON REGION V V [NUCLEAR MATERIAL $ SAFETY SECTION 1450 MARIA L ANE A
U S NUCLE AR REGULATORY COMMfSSION REGION 14 WALNUT CRElit CA 94596 SX8 pd,101 MARIETT A STREE T, NW. SUITE 29u0
ATLANTA GA 30323 %

PERSONS LOCATED IN AGREEMENT STATES SEND APPLICATIONS TO THE U S NUCLEAR REGULATORY COMMIS$10N ONLY 17 THEY WISH TO POSSESS AND USE LICENSED|
MATERIAL IN STATES SUBJECT TO U S NUCLE AR REGULATORY COMMISSION JURISDICTIONS |

1 THIS IS AN APPLICATION FOR #Cheace avgwogvwre elemA 2 NAME AND M AILING ADDRESS OF APPLICANT uncludes 4 Code;
7 Howard Hu, MD, MPH, ScDA NEw ttcENSE
-

Assistant Professor of Medicinee Auf NDuiNT iO tiCENSE NuuBER
~ GaniM MMntudhi@u & Was sC RENEWAL OF tiCENSE NuMsER
-

180 Longwood Ave., Boston, MA 0211i |

3 ADDRESSiESI WHERE LICENSED MATERIAL WILL BE USED CR POSSESSED

Randolph Junior / Senior High School ;
70 ffemorial Parkway Room 128 |

Randolph, MA 02368

4 NAME OF PERSON TO BE CONT ACTED ABOUT THt$ ATPLICATION
| TELEPHONE NUMBERHoward Hu, MD 617 432-2736

SUIMIT ITEMS i YHROUGH 11 ON 8 % a 11 PAPER THE TYPE AND SCOPE OF INFORMATION TO BE PROVIDED IS DESCRIBED IN THE LICENSE APPLICATION GUIDE

5 RADIOACTIVE MATERIAL
e Element and mass number. b chemical and on physcas form and c meumum amount 6 PURPOSEf Si FOR WHICH LICENSED MATERlAL WILL BE USED
vvhech *di tee . : at any one tene

7 INDI A S RES NSI E FOR HADIATION SAFETY PROGRAM AND THElR
S TRAINING FOR INDiv1 DUALS WORKING IN OR FREQUENTING RESTRtCTRED ARE AS

9 F ACILITIES AND EQUIPMENT 10 RADIAYlON SAFETY PROGRAM

12 LICENSEE F EES tSee 10 CFR F10 and Sectum 13D 311
11 WASTE MANAGEMENT.

[ AMOUNT
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5. Radioactive Material

The radioactive material is a "Cd sealed source (3 mm
diameter) of activity 1.11 GBq in a X1017/1 stainless steel
capsule (Amersham, USA) housed in a 2 mm thick wall of
tungsten. A maximum of two sources will be possessed at any4

one time; this will allow for measurement of two bone sites
simultaneously.

6. Purpose for which licensed material is to be used.

The bone lead analyzer will be used to measure tib' l and
patellar lead concentrations in adolescents and young adults
at Randolph Junior / Senior High School. Bone lead measurement i

is estimated to take one hour at each bone site. i

The effective dose to the subject during an in vivo KXRF
, measurement is very low and can be compared to natural
1 background radiation. In the U.S. , the average ef fective dose

rate for such exposures is around 3 mSv per year. A recent
paper reported by Todd et al. (1992), describes in detail the

,

i radiation dosimetry studies involving similar KXRF l

instruments. The calculations of the effective doses were
performed using the new ICRP recommendations (ICRP 21) and are
summarized in Table 1. According to these results, the
effective dose from a single KXRF measurement of tibia is 0.2%

1

and 0.1% of the average ef fective dose from a dental and chest I

X-ray, respectively. This is also equivalent to approximately
10 minutes of natural background radiation (Todd et al.,
1992). It should be emphasized that the effective doses
reported in Table 1 were obtained by using a 2.2 GBq 1*Cd
annular source, which is about twice the strength of the point
source used in our machine (1.11 GBq). Therefore, the
combination of reduced activity and source area leads to a
significant reduction in the effective dose from our
instrument.

i
|

4

1
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i
;

!
TABLE 1'

1

! Effective Dose for Tibia Lead Measurement
4 (based on a 2.2 GBq !"Cd annular source)
k

],
Age 3*Cd KXRF

(pSv)

)
i 1 1.10 '

i 5 0.42
I 10 0.19
! Adult 0.04
i

|
i

i

i Source: Todd AC, McNeill FE, Palethorpe JE, Peach DE, Chettle DR,
j Tobin MJ , Strosko SJ, and Rosen JC. In Vivo X-Ray
i Fluorescence of Lead in Bone Using K X-Ray Excitation
'

j with 3*Cd Sources: Radiation Dosimetry Studies.
j Environmental Research. 57: 117-132. 1992.
!

;
3

j 7. Individuals Responsible for Radiation Safety Program
1

Howard Hu, M.D. and Antonio Aro, Ph.D., will serve as'

i radiation safety officers. Michael Oh, Arif Shahabuddin,

| Ronda Appelbaum, and Jane Hoppin will serve as equipment
; operators. Appendix A contains copies of the radiation safety

officers' resumes.

All safety officers and operators have participated in the
i Brigham and Women's Hospital's (BWH) Basic Radiation Safety

Training Course, are BWH radiation badge holders, and have
! been trained on equipment operation by the instrument
i developers.
i

i Brigham and Women's Hospital is itself licensed to possess
j these "Cd sources. As a permit holder in the Brigham and

Women's Hospital, Dr. Hu has been working with 3*Cd in vivo9

! K-XRF instruments for the past 5 years.

i

k
i
j Page 2 of 9 !
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i
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8. Training for Individuals Working in or Frequenting Restricted
Areas.

Dr. Hu is a physician who is board certified in internal
medicine and occupational medicine. During his occupational
medicine training, he had a full semester course in Radiation
Biology as well as a full semester courses in Industrial
Hygiene and Introduction to Occupational Medicine which
covered radiation safety topics. He is a radiation permit,

| holder registered in the Brigham and Women's Hospital.
1

Dr. Aro is a health physicist with a Ph.D. from the Universityi

| of Birmingham, U.K. Trained in all aspects of radiation
safety, Dr. Aro is the chief designer and supervisor of all of

,

our technical work using "Cd in vivo K-XRF instruments. ||

| All operators have received basic radiation safety training
'

from the Brigham and Women's Hospital. There are no
restricted areas.

i

9. Facilities and Equipment

During the course of the investigation, the equipment will be
housed in Room 128 of the Randolph Junior / Senior High School
on Memorial Highway in Randolph, Massachusetts. Room 128 is
12.5' by 30' and has two doors of heavy construction. The
room will be equipped with a key pad lock on the front door

| and a key lock on the side door. The side door will be locked
from the inside of the bone lead measurement room. The room
is located across the hall from the administration office of
the high school. The room will remain locked at all times
with only XRF operators and school management of ficials having
access to the room. Signs will be placed on both doors with
the names and phone numbers of Drs. Hu and Aro for contacting
in case of emergency. Figure 1 shows a map of the high school
with all doors marked; Figure 2 is a sketch drawing of the
bone lead measurement facility.

School management officials are aware of the project and have
approved of our activities. Appendix B is a copy of the
approval letter from the Randolph Public Schools.

Transport of any "Cd source to and from Randolph High School
will be conducted through Federal Express, which is licensed
to perform transfer of radioactive material of this nature.
Both the release and acceptance of any 3*Cd source will take

Page 3 of 9



_ , __ _ _ __ _._- _ _ _ _ _ _ _ _ _ . .___________m._______

O G-

NRC License Application Additional Information
Applicant: Dr. Howard Hu.

place person-to-person only (between Federal Express and one
of our radiation safety officers). Appendix C describes our
chain of custody procedures for transport of radioactive
sources.

The "Cd source will be used in the K-XRF bone lead analyzer
diagrammed in Figure 3. The sealed source is positioned at
the center of a HpGe detector (5 cm diameter, 2 cm thick
crystal, Canberra model GL 2020R) with the use of an acrylic
holder in a back scattering geometry. The analyzer is
equipped with a mechanical shutter to prevent inadvertent
radiation exposure.

|

The system is equipped with a liquid nitrogen (LN ) monitor2
(Canberra, model 1786). It automatically shuts off the
detector power supply (HV= - 1500 Volts, Canberra model 3106D)
when the LN level drops below the sensor (thermocouple) . The2

pre-amplifier (Canberra model 2001) is located inside the
detector case, to reduce noise pr-blems. The pre-amplified
signal is fed into a Fast Spectroscopy Amplifier (Canberra
model 2024) ; it is operated in a Gaussian (unipolar) mode with
a gain of 100x0.46 and 1 microsecond shaping time. The analog
output is converted into digital signal through the use of a
Fast ADC (Canberra model 8706) at a gain of 2k and ik offset.
This digital output is analyzed by a PC based MCA (Multi
Channel Analyzer) board.

10. Radiation Safety Program

'

We will continue to participate in the Brigham and Women's
Hospital (BWH) Radiation Safety Program for monitoring
equipment calibration and personnel monitoring.

A survey for radiation leakage will be conducted weekly using
both a sodium iodide crystal (Ludlum Instruments, Inc.,
Sweetwater, TX, Model 44-3, Serial Number 096318) with survey
meter (Ludlum Model 3) and a Geiger Counter (Bicron Surveyor
200). These instruments are calibrated by the Brigham and'

Women's Radiation Safety Program on a regular basis. If
levels greater than background are detected, the XRF room will
be evacuated and locked, and the radiation safety officer will
be notified. The radiation safety of ficer will conduct an
investigation of the perimeter and interior of the room, and
notify the NRC if significant contamination is suspected.

Page 4 of 9
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All operators will be provided with a TLD badge each month.
Badges will be worn while working in the bone lead measurement
room. All badges will be processed by the BWH Radiation
Safety Program.

11. Waste Management

Since we are only working with sealed sources, there is no
radiation waste per se. Once a sealed source has outlived its
usefulness, the source will be delivered back to the source's
manufacturer (Amersham, USA) for re-processing. Isotope
delivery will accomplished using established procedures for
the transport of radioactive material (Federal Express).

|
|

Page 5 of 9
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RANDOAPH PUBLIC S$HOOLS
'

LYN A. HUTTUNEN, Ed.D
~

SUPERLVTENDENT OFFICE OF TIIE SUPERINTENDENT
(617) % 1-6205 ADMINISTRARVE omCES

40 IDGl! LAND AVENUE
ARTilUR J. MELIA RANDOLMI MA 02368 |

*
,

ADMIN 15'IKARVE ASSISTANT (617) 961-6200 i

10 DIE SUPERINTENDENT FAX (617) 9861812 |
(617) 961-6204 |, _

m sm
1
1

November 10, 1993 |

Mr. John Kinnerman i

|
Nuclear Materials Safety Section |

' 475 Allendale Street
King of Prussia, PA 19406

Dear Mr. Kinnerman: |

I am writing to express the willingness of our school system i
to cooperate with Dr. Howard Hu of the Brigham and Women's Hospital !
and Harvard School of Public Health, Boston, in a project in which
a K-x-ray fluorescence instrument with a 109 cadmium source will |
be used to measure bone lead levels of high school students on-site !

in our junior-senior high school beginning on February 8, 1994
(with set-up and testing of the instrument on February 1, 1994.

The instrument will be situated for the duration of the study
in room 128 in the junior-senior high school. This room will be
kept locked at all times, with the key held only by Dr. Hu, his
staff, and our management staff.

I understand that Dr. Hu will serve as the Radiation Safety
Of ficer for the project, and that all activity associated with the
instrument will comply with Nuclear Regulatory Commission (NRC)
guidelines and rules. I also understand from Dr. Hu that the
radiation exposure to test subjects is minimal, and that there will
be no radiation exposure from the instrument outside of the room.

| Please let me know if you need further information regarding j
' our facility. |

Sincerely,

f hY]&:LG
1Lyn /A. Huttunen

Superintendent of Schools
,

h

.
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DOGRAPHICAL SKETCH h
Guve tha follomng information for the kIy personnel g.nd consultants arid Collatorators. Begin mth the pnnCipal

investigator / program director. Photocopy this page for each person.

NAME POSITION TITLE
Ass an esr ccupa & nal N M neHoward Hu (154-46-7827) Assistant Professor of Medicine

~E DUC ATlON (Begun wrth bacc? laureate or other inttualprofessoonal education. such as nursing, and include postdoctoral traury

YEAR
INSTI(UTION ANO LOCATION DEGREE CCNFERRED FIELL uf STUDY

Brown University, Providence RI Sc.B. 1976 Biology
Albert Einstein Coll. Medicine, Bronx NY M.D. 1982
Harvard School of Public Health, Boston M1, M.P.H. 1982 Occupational Health
Harvard School of Public Health, Boston M1 Sc.D. 1990 Epidemiology,

RESEARCH AND PROFESSIONAL EXPERIENCE: Concluding m'h present position, list. in chronological order previous ernployment, experience. and |

honors. Key personnel include the principalinvestigator and any other individuals who participate in the scientific development or execution of the project.
KIy personnel typecally mil include all indmduals mth doctoral or other professional degrees. but in some protects mil include individuals at the masters or
baccalaureate level provided they ocntnbute in a substantive way to the scientific development or execution of the project. Include present membership on
any Federal Govemment public advisory committee. Ust, in chronological order. the titles. all authors, and complete references to all publicat.ont dunng the
past thrse years and to representative eariser publication; pertinent to this application. DO NOT EXCEED TWO PAGES.

1979-1980 National Institute for Occupational Safety and Health Training
Award

1982-1985 Intern, Junior Assistant Resident, Senior Assistant Pesident in
Medicine: Boston City Hospital, Boston, MA

1985 Diplomate, American Board of Internal Medicine
,

1985-1988 National Institute for Environmental Health Sciences National
Research Service Award (PI: Dr. Richard Monson), Dept.
Epidemiology, Harvard School of Public Health

1985-1987 Resident in Occupational Medicine, Harvard School of Public
Health, Occupational Health Program

1987 Diplomate, American Board of Preventive Medicine (Occupational
Medicine Specialty)

1988-1992 Instructor in Medicine, Harvard Medical School
1988- Associate Physician and Asst. Director, Occupational / Environmental

Medicine Center, Brigham and Women's Hospital, Boston, MA
1990- Assistant Professor of Occupational Medicine, Harvard School of

Public Health
1990-1992 Fellow, Agersy for Toxic Substances and Disease Registry Clinical

Environmental Medicine Program
1992- Assistant Professor of Medicine, Harvard Medical School

Selected Publications
Hu H. Occupational health: on the job training for medical students. The New

Physician, May 1979
Frumkin H Hu H. (editors) Occupetional and Environmental Health: AE source

Guide for Health Science Students (National Institute of Occupatiot:a1
Safety and Health), Publication # 90-118 March 1980

Hu H, Markowitz SB. A case study of industrial bladder rancer. Einstein
Quarterly Review of Biology and Medicine 1982;1:29 35.

Hu H. Renal and urinary tract disorders, Chap. 26 in Occupational Health:
Recornizine and Preventinz Work-Related Disease, ed. by Levy B. and Vegman
D. 1st ed. (Little, Brown, Boston: 1983)

Hu H. Benzene and myelofibrosis. Annals of Internal Medicine 1987; 106:
171-172

Hu H. Other physical hazards, Chap 15 in Occupational Health: Recognizine and
Preventinz Work-Related Disease, ed. by Levy and Vegman D. 2nd edition
(Little, Brown, Boston 1988)
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| Hu H, Mild:r F, Bur ( )D. X-Ray Fluorocconcos Iccu3( frroundingtho
applicction of a nrw tool for meesuring lead burd3n. Environmental Racearch

( 1989; 49:295-317.
l Hu H, Fine J, Epstein P, Walker B, Reynolds P, Kelsey K. Tear Gass Harrassing

agent or toxic chemical weapon? JAMA 1989; 262:660-663.
Hu H, Cook-Deegan R, Shukri A. The use of chemical weapons: Mounting an

investigation using survey epidemiology. JAMA 1989; 262:640-643.,

Hu H, Tosteson T, Aufderheide A, Wittmers L, Burger DE, Milder FL, Schidlovsky
|

G, Jones KW. The distribution of lead in bone: I. Atomic absorption
j measurements. Basic Life Sci 1990;55:267-274.

Burger D, Morsillo P, Adams B, Hu H, Milder FL. Automated instrument for
I making K-X-ray Fluorescence measurements in human bone. Basic Life Sci
! 1990;55:287-293.

Schidlovsky G, Jones KW, Burger DE, Milder FL, Hu H. The distribution of lead
in bone: Proton microprobe measurement . Basic Life Sci 1993;55:275-280.

Jones KW, Schidlovsky G, Burger DE, Milde. FL, Hu H. The distribution of lead
in bone: Synchotron x-ray microscope measurements. Basic Life Sci
1990;55:281-286.

Hu H, Milder F, Surger DE. X-Ray Fluorescence measurements of lead burden in
subjects with low-level community lead exposures. Arch Environ Health
1990;45:335-341.

Hu H. The effects of ultraviolet radiation. Med Clin N Amer: Environmental
Mcdicine. A. Upton, R. Positano R., Editors; March 1990; 74:509-514.

White R, Gendzler RD, Hu H. A fifty year follow-up of the long-term
consequences of childhood plumbism: Neurobehavioral function among
survivors. Arch Environ Health 1991;46:185.

Hu H. A fifty year follow-up of childhood plumbism: Hypertension, renal
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APPENDIX C !

Superfund Project 1: Teenage Bone Lead Study
Chain of Custody and Security for *Cd Source

(1) The "Cd source that will be used for this research was
manufactured by Amersham, USA, and is currently located in our
K-X-ray fluorescence (K-XRF) instrument in Room 133 of the
Richardson-Fuller Building of Channing Laboratories, 221
Lengwood Avenue, Boston, MA under broad license # 20-17131-01.
Its current source strength is 30 mci. The K-XRF instrument
was manufactured by Dr. Antonio Aro, our chief physicist. Dr.
Howard Hu is the Director of all research utilizing the K-XRF
instruments. He is a Brigham and Women's Hospital radiation
permit holder (#801). Room 133 is a locked instrument
facility dedicated solely to utilization of the K-XRF
instrument.

The "Cd source is approximately 3 mm x 3 mm in dimension. It |
is surrounded on 5 of its 6 sides by tungsten shielding. The '

collimator is made of tungsten, as is the shutter.

(2) On the day of shipping, the i"Cd source will be removed from ;
the instrument by Drs. Hu and Aro and placed in a shielded !

container and then into a type A shipping centainer. All
appropriate labelling and paperwork will have been prepared.

!
Removal of the source will involve: a survey with the '

radiation meter; closing the shutt u; inserting a tungsten
slug into the collimator; unscr%ing the back of the :
collimator and then removing the source.

'

(3) A representative of Federal Express, Inc. will come to room
133, and the "Cd source will be given to her/him by Drs. Hu
and Aro. Federal Express is licensed to perform
transportation of radioactive materials.

(4) The following day, Drs. Hu and Aro will receive the "Cd
source from Federal Express in the reception area of Randolph
Junior / Senior High School (See Figure 1). The source will be
transported to room 128 and inserted in the K-XRF instrument.

(5) The K-XRF instrument will ce located in a secure room with a
combination lock entry. Only Drs. Hu and Aro, members of the
research team, and the high school vice principal and
custodian will have access to the room.

C-1
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(6) The K-XRF instrument will be operated by Dr. Aro, Michael Oh,
Arif Shahabuddin, Ronda Appelbaum, and Jane Hoppin. Mr. Oh,
Mr. Shahabuddin, and Ms. Appelbaum are full-time research
assistants of Dr. Hu, employed by the Brigham and Women's
Hospital, and are certified badge-holders through the BWH
Radiation Safety Office. Ms. Hoppin is a doctoral student at
the Harvard School of Public Health and coordinator of the
Randolph study; she is also a BWH badge-holder. Dr. Aro will
be the radiation physicist for the duration of the project.

(7) Setup and testing of the K-XRF instrument will take place on

the af ternoon of receigt of the "Cd source. A wipe test will
be conducted on the cd source at that time. Measurements
will be taken with a radiation meter beginning the following
day. At the beginning and end of each day, measurements will
be taken from a distance of 1 cm and 1 m from the collimator
containing the i"Cd source to ensure that there is no scatter
radiation or leakage. When unused and unoccupied, the K-XRF
facility will be locked.

(8) At the close of the project, expected to occur by September
1994, the K-XRF instrument will be disassembled. The !"Cd
source will be packaged by Drs. Hu and Aro.

(9) In the afternoon of closure, the packaged "Cd source will be
given to a Federal Express representative for shipping back to
the Richardson-Fuller Building.

(10) Drs. Hu and Aro will receive the 3*Cd source from Federal
Express in Room 133 of the Richardson-Fuller Building. The
source will be directly inserted in the K-XRF instrument. A
wipe test and measurements will be conducted. Operation using
the instrument for other studies will then resume.
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