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Docket No. 030-33396
Control No. 119069

Dear Dr. Hu:
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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
license. However, you should contact the Commonwealth of Massachusetts gulatory
authorities to determine the State licensing or registration requirements for usc of this

radionuchde.

Your cooperation with us is appreciated.

Enclosure:
10 CFR Part 30

oc:
N. K. Stablein, EDO

J. Glenn, NMSS
Commonwealth of Massachusetts

m:nas@ |
Henderson ‘7@

\J
a1 194
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Sincerely,

Pamela J. Henderson

Nuclear Material Safety Branch

Division of Radiation Safety
and Safeguards

- C:\WPS1'HU - 04/07/94
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£30-3339%

? HARVARD SCHOOL OF PUBLIC HEALTH K1

Department of Environmental Health
Occupational Health Program

April 6, 1994

Pam Henderson
Nuclear Regulatory Commission
FAX: (610) 337-5324

Re: Our application for an individual license for proje.. ot
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 '"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.

Sincerely,

7
vl
d Huy M.D., M.P.H., Sc.D.

Associate Professor

//7669
APR - 6 |99/

TOTAL P.O2

665 Huntington Avenue, Boston MA 02115 Tel: 617 432-1260 Fax: 617 432-0219
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‘ ¥ 030-333%
? HARVARD SCHOOL OF PUBLIC HEALTH K7

Department of Environmental Health
Occupationa! Health Program

April 6, 1994

Pam Henderson
Nuclear Regulatory Commission
FAX: (€10) 337-5324

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

Dear Me. Henderson,

T am writing to request that the application referenced above be

‘. 'rminated. As discussed with you, this is because the '“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.

Sincerely,

¢7, e
Héag;g/ﬂu Di, M.P.H., 8€.D.

’
Associate Professor

665 Huntington Avenue, Boston MA 02115 Tel: 617 432-1260 Fax: 617 432-0219 //7%?
APR 6 1204

TOTAL .82
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TELEPHONE CONVERSATION RECORD | Date: 4/5/94 Time: AM

Mail Control No.: 119069 License No.: Docket No.:
NA 030-33394

Person Calling: Gus Savistano Organization: Telephone
Commonwealth of Number: (617)
Massachusetts 727-6214

Person Called: Pamela J. Henderson

b

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. |
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.

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
device was a modified (they modified it) ABIOMED device and I recommended that he
check into this.

Action Required/Taken: File telephone conversation record.

s.gnat..m@) M Date: 9/ . /._ZZ/
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: HARVARD SCHOOL OF PUBLIC HEALTH 030-333%
' Department of Environmental Health k 7
Environmental Science and Enginecring Program

March 22, 1994

Pamela Henderson

Nuclear Regulatory Commiseion Region T
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
ecanning machine. I apologize for its delay.

The bone lead scanning machine (XRF3) operates using a 1.11
Giq '"Cd source (model number CUCKS216) in a stainlese osteel capsule
(model number X1017/1), both manufactured by Amersham (Chicago,
IL) . The product descriptions from Amersham are enclosed.

‘'he equipment in which the source is used has been developed
by Dr. Antonio Aro of our laboratory. The equipment is similar to
a commercially available apparatus manufactured by ABIOMED, Inc.
(Danvers, MA). We have improved upon this technology in order to
measure lower bone lead concentrations.

The apparatus is configured as illustrated in Figure 1. The
'™Cd source (3-mm diameter) of activity 1.11 GBg in a X1017/1
capsule (Amersham, Chicago, IL) ie housed in a tungsten alloy (Mi-
Tech Metale, Indianapolis, IN) source holder with a 2-mm wall
thickness; the diameter of the collimator is 2 mm. The '*Cd source
ie positioned coaxial with and at the center of an intrinseic Ge
detector with crystal dimensions 5 cm diameter and 2 cm thick
(Canberra GL 2020K, 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 amplifler (Canberra 2024),
which was operated in Gaussian (unipolar) mode with a shaping time
constant of 1 second. The amplifier output (analogue siynal) is
converted into a digital signal with a fast analog-to-digital
converter (Canberra 8706). The digital signal is then paseged to a
PC-baged multichannel analyzer (MCA) board (Canberra 46101).

665 Huntingion Avenue, Boston, Massachusetts 02115 Program Office (617) 432:1170  Fax (617) 432.3349

/7067
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There are several differences between XRF2 and the commercial
nyatems; the most important differences are the dimensions and
method of production of the 10843 gources. The commercial system
(ABIOMED, Danvers, MA) uges an 1ll-mm-diameter, reactor-produced
source (DuPont, Billerica, MA), whereas XRF3 uses a 3-mpm-diameter,
cyelotron-produced source (Amershan, Chicago, I1L). The %4 source
strengths are approximately 1.1 GBq and 4.8 GBg for the XRF3 and
the Abiomed system, respectively. Other differences include: the
mean scattering angle (fypp3= 157.4 V8. fpphio = 150.5, where § is
the mean scattering angle measured from 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.

Sincerely,

Jang Hoppin, S.M,
Coordinator, Community Lead Study
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Ancrsham Corporation
QASA ProduciLs and Services
2636 South Clearbrook Drive

Arlington Heights,
(ruy) %93-6300
({“J')) 323-6695

Ttiinols &00D0%

Dr. Antonio Aro
Harvard Medical School
Department of Medicine
180 Longwood Avenue
Boston MA 02115

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

Senior Account Manager: Dan Mueller

——

Quotation numper: E-539-93
Quotatlion date: 05/27/93
Expiration date: 08/27/93

Product

Description Quantity Unit Price
180 2001 THE SOURCES DESCRIBED BELOW WILL BE

MANUFACTURED UNDER A QUALITY ASSURANCE SYSTEM

(150 9001) WHICH IS EQUIVALENT TO ANSI/ASQCY91.

AMERSHAM'E QA SYSTEM 18§ INDEPENDENTLY AUDITED FOR

COMPLIANCE RY LIOYD'S RECISTER OF QUALITY

ALSURANCE.
CUCK5216 cCadmium-109 Low Energy Gamma Source 01 $6,670.00

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

& welded stainless steel X,1017/1 capsule.
Nominal activity 30mCi, +20%, -10%
Pmission determined by activity

Delivery: 10-12 weeks from receipt of orde:
SHIPMENT SIZE QUANTITY
h i 1
2 2

) J =
_[11(@[_}_96 —
Michael L. Snyder

Asscciate Product Managey

Any purchase order placed againét this guotation ie subjy L to the Terms and Conditions

on the next paye.



TELEPHONE CONVERSATION RECORD | Dawe: 3/29/94 Time: 10:00 AM
Mail Control No.: 119069 License No.: Docket No.:
new license 030-33396
Person Called: Brian Baker Organization: Telephone
Regulatory Affairs Amersham Number: (708)
593-6300 X379

Person Calling: Pamela J. Henderson

Subject: Cadmium-109 Sealed Source

Summary:

Asked Amersham to clarify whether the applicant's sealed source (CUCKS126 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.

Action Required/Taken: Await licensee’s request to terminate license application.

| ﬂ(ﬁfu&/r?zf'**» e 3/ 24 /14

Signatu
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HARVARD SCHOOL OF PUBLIC HEALTH K7

030-3339k

Department of Environmental Healch
Environmcatal Science and Loginecring Program

Parental Consent for Environmental Bone lead Study

Furpose

We would like permission to enroll your child as a participant in a
research study The purpose of this study i{s to measure lead content in your
child's leg bones to study the relationship between bone lead content and
environmental lead exposure,

'rocedure

We are asking you and your child to fi1l out a questionnaire (requiring
30 minutes; you may skip questions you do not wish to snswer) regarding
school, employment, housing history, and health, come to the study offfice at
Randolph Junior Senior High School for a 1 hour visit during which time: 1) a
questionnaire on your child's diet and other personal habits will be
administered and 2) a special bone lead scanning examination will be peirformed
vt your chlld's legs.

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 leg 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 tells us
how much lead there is in the bone.

You or your child may contact Dr. Hu at (617) 432-2736, Dr. P. Rarry
Eyan at (617) 432-1167, or Ms. Jane Hoppin at (617) 432-1849 {ur ansvers to
questions about the study. We will have a technician cn the school campus
available to answer any questions.

Risks and Discomforts

Thie research study involves exposure to radiation from the bone-
scanner. However, the amount of radiation exposure your child will recelve
from this procedure is equivalent to 0.001% (or 7 minutes) of the amount of
natural background radiation exposure the average person recelves In the
United States annually. The risk from radiation exposure of this magnitude s
too small to be measured directly and is considered to be negliglble when
compared with everyday risks.

Bencfits

There may be no dirvect benefits to you or your child as a result of
these tests, although the analysis of these data will provide valuable
information for public health and medical sclence. You will reelve a copy of
your indlvidual diet and lead results with interpretation

frandard Paragraphs
The following paragraphs contain standard information which, fu the
opinfon of the Committee on the Use of Human Subjects in Researeh Committee of
he Havvard School of Public Health generally applies to persons fuvelved in a
agearch study and are required on all consent forms

Fage 1 of 2

665 Huntiogton Avenue, Boston, Massachusetts 02115 Program Office (617) 432 1 170 Jax(hi7)432-3349

/1909
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(Parental Consent for Environmental Bone Lead Study, continued)

In the event that your child should be Injured as a resylt of (hiy
study, he or she will be nrovided with the necessary care. This care does not
foply negligence on the part of the Hospital or any of the physicians
invelved. Where app)icable, the School of Public Health reserves the tight to
blll thiid-party payers for the services rendered. The Harvard Schonl of

Fiblic Health does not provide you with any additional compensation as a
result of sueh injuries,

In the event that any time during the course of this projoct you or your
child feel you have not been adequately informed as to the pighks. bencfits,
alternative procedures, or your rights as a rewearch subject/patent of
research subject, or feel under duress to contlnue against your wishes, the
Committee Administrator of the Human Research Committee, or representative, is
available to speak with you during normal working hours (B a.wm. - 430 p.m.)
at 617-432-4513

Confidential {nformation contained in your child's medical record nay
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 signed copy of this consent form will be made available to you.

You are free to withdraw your consent and to discoutinue participation
in this study at any time, and such discontinuance will rot affect your
chlld's regular treatments or medical care in any way,

I have fully explained the procedures, Identifyting those which age
investigational, and have explained their purpose. I have asked vhether oy
not any questions have arisen regarding the procedures aud have answered these
questions to the best of my ability,

2 o o e g

Date Responsible Investigator

I have been fully informed as to the procedures to Le followed,
including those which are investigational, and have been given a de cription
of the attendant digcomforts, risks and benefits to be expected and the
appropriate alternate procedures. In signing this consent form, 1 agreer to
allow my child to participate in this project and I understand that 1 or uy
child are froe to withdraw my consent and have this study discontinued at any

time. 1 wunderstand also that if I have any questions at any time, they will
be answered.

T o ——————— . e . e

Date Paxphfﬁ;?-ﬁea@archﬁﬁﬂhjncr -
Date Kesearch Subject AR

Pape 2} nf 2



RANDORPH PUBLIC §CHOOLS

p3b- 33276
LYN A. HUTTUNEN, Ed.D RANDOLPH JRISR HIGH SCHOOL
SU:;E‘D 961.6;)055?{!' JAMES E. WATSON
HEADMASTER
ARTHUR J. MELIA ROBERT A. JOHNSON
ASSISTANT SUPERINTENDENT HOUSEMASTER FOR BUSINESS & OPERATIONS
(617) 961-6204 JOHN P. GIUGGIO GERARD J. LINEHAN
Fax (617)986-1812 HOUSEMASTER HOUSEMASTER
GRADES 79 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
under§tand that the measurement of bone lead levels in our
students will reaquire 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. 1In 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, nc one will enter

the room with the bone lead scanner without study personnel
present.

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

Commission.
Sincerely,
/ A0 > i\
J,’\\Ol’ 7 (" ..(‘;.w,'.'__
Robert A. Johngon
Housemaster
Business & Operations
RAJ/jb
cc : Arthur J. M=lia, Assistant Superintendent MAR ~ 7 1294
HEADMASTER - (617) 9616220 70 MEMORIAL PARKWAY; RANDOLPH, MA 02368 HOUSEMASTERS - (617) 9616214
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No.1+617+

ILTII8z eb 23,94 16:55 No.0OI1 P.O2
ms-! b
BR'GH Human Research Committee Ruth b Tuomala. M D, Chaitperson n
: Ah/‘ Koih A Marcolte, Bwecutive Secretary
AND 11) longwood Avenue Mary B dEntremont, Coordinator
" Sute 650
\N(){V\LN S Boston, Massachuseits 02115371
HOSPLYRL 1617)232.7200
FAX (6171232-9216
PRINCIPAL INVESTIGATOR: Boward Bu, M.D.
PROTOCOL NUMBER: 91-2316-0¢
PROTOCOL TITLE:
m‘_nm,mmdlmlwwm in_7ve
ptudy Populations

..‘0'..'...'...'..Q...."..'..'l'.li....IQ

This is to certify that the app) {cation {dentified above has been reviewed by
the committee appointed to review proposals involving clinical research and other
investigations involving human peings, and has considered specifically!

(1) the rights and welfare of the individual or individuals involved,

(2) the appropriateness of the methode used to secure informed consent, axd

(3) the riske end potential medical penefite ot the investigation.
The Human Research Committeée has reviewed this research protocol and recommends
approval. Please use only the enclosed suthorised copies of the consent form(e),
questionnaire(s), letters(s), advertisement(s), etc. in your ressarch,
ANY_MODIFI MADE TO THIS STUDY I!!!JNL!I!I!!IEJ“BLA!ZBOIEH BY THEE HUMAN
RESEARCE COMMITTEE LN ADVANCE OF USE. REASONS POR ABKING POR THE USE OF MODIFIED
PROCEDURES WUST BE INDIVIDUALLY AND SPECIFICALLY DOCUMENTED.
NQIE: Approvals are grapted for the period of one Yesr Onky end must be renewed

sapnually. 1In addition, adverge reactions of sny kind sust be reported
immediately in writing to the Committee, as they occur.

POR_JEE HUMAN RESEARCH COMMITIEE

-
WM‘Z— WAY 4, 1393
DATE OF COMMITTEE ACTION
W MAY 16, 1994
VE SECR EXPIRATION DATE
MINI TO DATE REVIEW GROL?

NEWED TO; ADD LETTER 10 WATERTOMN WS STUDENT
PARENT

o CRC

N A Teaching Artliare of Harvard Medical School

119067
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Dt b o e TEL No.1+617+443%32-3349

: Feb 23,94 16:55 No.011 P.O3

OMB No. 09250837

DEPARTMENT OF HEALTH AND HUMAN SERVICES (JGrRANT [ CcONTRACT (JreLtow (JOTHER
PROTECTION OF HUMAN SUBJECTS Onew [ comoating [0 Nencompeting () supplemental
contiouation continuaston

ASuURANCE /CERTIFICATION/DE CLARATION

(2 omicinaL Tl roLiowur [T ExEMPTION
(previgusly undesignated)

APPLICATION IDENTIFICATION NO. (if known)

— . ——— —

POLICY: A research activity involving human subjects that is not exempt from HHMS regulations may not be funded unless an lastitu-
tional Review Board (IRB) has reviewed and approved the activity in sccordance with Section 474 of the Public Health Service Act as
implemented by Title 45, Part 46 of the Code of Federal Regulations (45 CFR 46~as revisad). The applicant insti ution must submit
certification of I1RE approval to HHS uniess the applicant institution has designated @ specific exemption under Sectic~ 46,101(b) which
spplies to the propused research activity. Iastinstions with an assurance of complisnce on file with HHS which cove. s the proposed
activity should submit certification of IRB review and spproval with each apolication. (In exceptional cases, certification may be
accepted up 10 60 days after the receipt date for which the application /s submirted.) In the case of institutions which do not have an
assurance of compliance on file with HHS covering the proposed activity, cartification of IRB review and approval must be submitted
within 30 days of the receipt of a writien request from HMS tor certification. .

T {TTLE OF APPLICATION OR ACTIVITY
Community Lead Srudy/Superfund #1

e Gl - e—.oA——
T PRINGIPAL NVESTIGATOR, PROGRAM DINECTOR, OR FELLOW
p. Barry Ryan, Howard Hu

'2;:5000 AMD DRUG ADMINISTAATION REQUIRED THNFOFMA TION [see revarse sie)

4. HHS ASSURANCE STATUS
El This institution has an gpproved sisurance ol complisnce on file with HHS which covers this actinty.
MI208 e - Assurance \dentification number 01 IRB identitication number

DNo pssurance of compliance which sppiles 10 this actiney has been estabiished with HHS, but the soplicant institution will provide written atsurance o
complignce end certifigation of |AB raview snd spproval in sccorgence with 45 CFR 46 upon mauest.

= CERTIFICATION OF IRB REVIEW OR DECLARATION OF EXEMPTION

m This sctivity has bean ceviewnd and approved by an IRB in accordance with the requirements of 485 CFR 46, ingluding ity ralavant Suboerts, This cartity
cation tultills, when applicable, requiremaents tor cerufying FOA status {or sach investigetionsl new drug of device. {See revorse vice of this form.)

May 27, 1993 Oste of IRB review and spproval. (If approval is pending, write “pending. “ Followup certification is mauired.]
[month /day fyear]
Lm,. Full Board Roview (] expediind Review

&
[ This activity conteing Jltiple projects, somMe of which have not been reviewed, The IRB A grantad approval on condition that &l projects covered b
4% CIA 48 will De reviewed and spproved hefore they are initisted end (hat sppropriste further cartification (Form HHS 596) will be submitted.

) Humsn subjects are invoived, but this activity queiifies for exemption under 46.101(b) in pocordance with POIBGINN e (ingert paragreph numbe
of axemption in 46 101(h), 1 through §), byt the institution did not designate thet exemption on the apphcation. -

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

4 . APPLIGANT INSTITUTION » e B EAAT ING INSTITUTION -
NSTITUTION ATING INSTITUTION

— e -l B B
NAME, ACODRESS, AND Te LEPHONE NO

- S——— e — —

b ADORESS, AND TELEPHONE NO.

Harvard School of pPublic Health
$77 Huntington Avenue

Boston, MA 02115

(617) 432-4513

o .—..‘-_—_-_...r_—.——q e AR R B

TAME AND TITLE BF QFFICIAL (print or tvpe) STRME AMD TITLE O
Troyen A. Brenaan, MD, Chairperson
Humsn Subjects Committee 7

o ¥ Ol T fana aste)

SIGNATURL OF OFsICIAL LISTED A.O\li' (and Qaw) $'\GNATURAE O OFFICIAL ;\51 €0 A00

O« .o 7 elifay RS T ooy

Wy 080 (Mav. 1/82) {11 additionsl 1pece i nneged. please vie reverse side under “Noies
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% * q'rza-mslnun_og_q. APPLICATION r. SHEET

Beth lsrael Hospital
Brigham-Women's Hospital
Children's Hospital Medical Center
Dana Faiber Cancer Institute

In order to conform to DHHS and FDA regulations,
board concerning the use of human subjects, appl
of the following items. Please type or print.

1. GENERAL INFORMATION:
1. Preject Title:

commnity Lead Study / Superfund §l

Harvard Medical School

Harvard School of Public Health
Massachusetts Eye & Ear Infirmary
Massachusetts General Hospital
New England Deaconeés Hospital

and to provide data to the review
{cants are requested to complete all

s

2. Principal Investigator(s)

Pp. Barry Ryan, Howard Hu

. Pl's Institution Harvard School of Public Health

e

3
4. Pl's Department/Service envirenmental Health
5

Name of person(s) who will conduct study

if different from the principal
tus (fellow, student, house officer,
1ist the responsible individual

Statun:
s A A

Doctoral Student

{nvestigator. Indicate individual's sta
etc.). 1f this varies between institutions,
at each study site:
Name : Study Site:
Jane Hoppin HSPH

= TTiEPH/BAH

Marisa Barr

ST TR A T

6. Approximate date study will begin: June

1, 1993

7. Estimate duration of

11. ENDORSEMENT:

The undersigned accepts
sity and DHHS policies relative to
of pati

the

W

entire study or project!

. sponsibility for assuming

2 Years

adherence to Harvard
protection of the rights and

13 %

tg/subjects used in this study.

A .
ve st téf;-—”

Department Eead'Z?

Conditions or Recommendations:

_bfifa3

mmittee

“(hairran of

Date

Rl (A (osn 12 .

Date ¢

Date



TELEPHONE CONVERSATION RECORD | Date: 2/22/94 Time:
Mail Control No.: 119069 License No.: Docket No.:
New 030-33396
Person Called: Jane Hoppin Organization: Telephone
Harvard Schoo! of Number: (617)
Public Health 432-1849
|

Person Calling: Pamela J. Henderson

Subject: Institutional Oversight

Summary:

Spoke with Frank Costello and by telephone with John Glenn regarding this license
application. The license application requests that the licensee be a single individual (Dr.
Hu) and iuvolves human use research on minors. Dr. Glenn, Frank and I concur that

P institutional oversight of such a project is warranted.

This study has been reviewed and approved 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 w' o will be out of town until March 7, '“94. Reached Jane
Hoppin who is the Coordinator of the Community 7 74 Study & " with this study
(co-investigator??).  She stated that they had appr d Brighs /omen’s about
adding this study to their license. However, she sta. .. ihat the c....ii.n did not want to

take responsibility for an off-site project having had a nc ~ative experience in e past. 1
J suggested that she speak with Frank Castronovo (Brigham's RSO) and discuss the NRC
concerns regarding institutional oversight of this human use research project.

Action Required/Taken: Await response from applicant.

Signatun@:

/] Date: 3/1/94
L #:l\f-{( !\‘/LL'/"’C;O\~
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D+ partment of Environmental Health
Occupanonal Health Program

February 16, 1994

Fomela Hencerson
U.S. Nuclear Regulatory Commission
FAX: (610) 337-5324

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

Dcar Ms. Henderson,
I greatly appreciate your call to me yesterday.

Az T 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
landlord 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 Health Human Subjects Committee, as well as our
informed consent forms.

As 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 te perform the
same 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 less
radiation exposure. I1'm sorry for the poor quality of the fax
(it is a fax of a fax); their license number, in case you can't
road it, is 04-28672-01.

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

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

119068
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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 Profeseor Barry Ryan (617-432-1167) if there is
MIYTHING we can do to clarify things or speed up the process. 1
will be out of the country Feb. 22-March 7.

Sincerel

H¢ y WD, KPR, B D,

Asgistant Professor ¢f Occupational Medicine (HSPH)
Assistant Professor of Medicine (HMS)

A:sociate Physician (Brigham and Women's Hospital)
(517) 432-2736

FAX: (617) 432-0362

1NTERNET: rehhu@gauss.med.harvard.edu

¢: Jane Hoppin
Marisa Barr
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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:

Explained 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
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.

ILAlso requested that he send a copy of the IRB approved censent form.

Action Required/Taken: File MS-15.

Signature: 9) ‘ Date: February 18, 1994

OSFICIAL RECOAD COPY . ML 10
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December 3, 1993

L 20109

John Kinnerman L& 37”‘
Nuclear Regulatory Commission Region I 030’
Nuclear Materials Safety Section a0l
475 Allendale St. ot

King of Prussia, PA 19406
Dear Mr. Kinnerman,

We are interested in applying for a license to use a sealed
®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
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
hesitate to contact me at (617) 432-2736; FAX: (617) 432-0362.

Sincerely, -
s

ad ‘/",’?' L'Ap ne
//// "8 P20 Information
/ e e Fpd

’QQ Héward Hu, M.D., M.P.H., Sc.D.
0(1 Associate Physician
' Assistant Professor of Medicine and Occupational Medicine 119069

‘2
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% MEMORANDUM ¥

Howard Hu , M.D.

Channing Laboratory

Brigham and Women's Hospital

Frank P. Castronovo, Ph.D. - 'f]uk

Director, Department of Health Piysics & Radiopharmacology
Brigham and Women's Hospital

December 3, 1995

NRC LICENSE APPLICATION

This letter is in support of your effort to apply for your own Cd-108 human
use license with the Nuclear Regulatory Commission. Our records indicate
that you have bean 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. T1: record 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
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NRC License Application Additional Information
Applicant: Dr. Howard Hu

Radioactive Material

The radicactive material is a '"cd sealed source (3 mm
diameter) of activity 1.11 GBqQ 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 any

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

Purpose for which licensed material is to be used.

The bone lead analyzer will be used to measure tib‘ 1 and
patellar lead concentrations in adolescents and young adults
at Randolph Junior/Senior High School. Bone lead measurement
is estimated to take one hour at each bone site.

The effective dose to the subject during an in vivo KXRF
measurement 1s very low and can be compared to natural
background radiation. In the U.S., the average effective dose
rate for such exposures is around 3 mSv per year. A recent
paper reported by Todd et al. (1992), describes in detail the
radiation dosimetry studies involving similar KXRF
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%
and 0.1% of the average effective dose from a dental and chest
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 GBg '®cd
annular source, which is about twice the strength of the point
source used in our machine (1.11 GBg). Therefore, the
combination of reduced activity and source area leads to a
significant reduction in the effective dose from our
instrument.

Page 1 of 9



NRC License Application Additional Informacion
Applicant: Dr. Howard Hu

TABLE 1

Effective Dose for Tibia Lead Measurement
(based on a 2.2 GBq '"cd annular source)

Age ®cd KXRF
(uSv)

1 1.10

“ 0.42

10 0.19

Adult 0.04

Source: Todd AC, McNeill FE, Palethorpe JE, Peach DE, Chettle DR,

Tobin MJ, Stroske SJ, and Rosen JC. In Vivo X-Ray
Fluorescence of Lead in Bone Using K X-Ray Excitation
with '%Cd Sources: Radiation Dosimetry Studies.
Environmental Research. ©57: 117-132. 1992.

Individuals Responsible for Radiation Safety Program

Howard Hu, M.D. and Antonio Aro, Ph.D., will serve as
radiation safety officers. Michael Oh, Arif Shahabuddin,
Ronda Appelbaum, and Jane Hoppin will serve as equipment

operatore. Appendix A contains ccopies of the radiation safety
officers’ resumes.

All safety officers and operators have participated in the
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
developers.

Brigham and Women's Hospital is itself licensed to possess
these '""Cd sources. As a permit holder in the Brigham and
Women's Hospital, Dr. Hu has been working with '"Cd in vivo
K-XRF instruments for the past 5 years.

Page 2 of 9



NRC License Application Additional Information
Applicant: Dr. Howard Hu

Training for Individuals Working in or Freguenting 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 ir 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.

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

Facilities and Eguipment

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 gide door. The side door will be locked
from the inside of the bone lead measurement rcom. 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 officials having
access to the room. 8Signs 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 radicactive material of this nature.
Both the release and acceptance of any '""Cd source will take

Page 2 of 9
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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 radiocactive
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,) monitor

(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). The

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 87C6) at a gain of 2k and 1k offset.
This digital output is analyzed by a PC based MCA (Multi
Channel Analyzer) board.

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 officer 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.

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 radicactive material (Federal Express).
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RANDOtPH PUBLIC SEHOOLS

LYN A. HUTTUNEN, Ed.D

SUPERINTENDENT OFFICE OF THE SUPERINTENDENT
(617) 961-6205 ADMINISTRATIVE OFFICES
40 HIGHLAND AVENUE
ARTHUR J. MELIA RANDOILPH, MA 02368
ADMINISTRATIVE ASSISTANT (617) 961-6200
TO THE SUPERINTENDENT FAX (617) 986-1812
(617) 961-6204

November 10, 1993

Mr. John Kinnerman

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
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
Officer 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
our facility.

Sincerely,

"" 1 A /,/ ,',/.',V,:._’,.x_,

Lyn‘A. Huttunen
Ssuperintendent of Schools

h
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Howard Hu (154-46-7827) Assistant Professor of Occupational Medicine
Ass.stant Professor of Medicine

EDUCAUON (Begin with bacclaureate or other initial professional education, such as nursing, and include postoocioral trainv -

YEAR -
INSTITUTION AND LDCATION DEGREE CONFERRED FiELL 7 STUDY
Brown University, Providence RI Sc.B. 1976 Biology
Albert Einstein Coll. Medicine, Bronx NY M.D. 1982
Harvard School of Public Health, Boston MA M.P.H. 1982 Occupational Health
Harvard School of Public Health, Boston M7 5c.D. 1990 Epidemiology
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honors. Kcypononnolmduﬂomopmcipd‘mntioﬂovwmymrimmummmwmmdwmmmexmdmm,
Koywmtypunywulmmmmmaocwralovmwmmrm.h\nmmmwm:ndwmmuwmwmov
baccalaureate level provided they oo-itribute in a substantive way to the scientific development or execution of the project. Inciude present membership on
any Federal Government public advisory committee. uu.mmmm.mm.um.wmm«mwmmmmm
past thrae years and to representative earlier publication. pertinent to this application. DO NOT EXCEED TWO PAGES.

1979-1980 National Institute for Occupactional 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, Harva.d School of Public
Health, Occupational Health Program

1987 Diplomate, American Board of Preveantive 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 Feliliow, Ager:y for Toxic Substances and Disease Registry Clinical
Environmental Medicine Program

1992- Assistant Professor of Medicine, Harvard Medical School
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D. 1st ed. (Little, Brown, Boston: 1983)
Hu H. Benzene and myelofibrosis. Annals of Internal Medicine 1987; 106:
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v W -Relat ease, ed. by Levy and Wegman D. 2nd edition

(Little, Brown, Boston 1988)
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Hu H, Milder F, Bur‘b. X-Ray Fluorescence: quc.rtoundlnq the
application of a new tool for measuring lead burden. Environmental Research
1989; 49:295-317.

Hu H, Fine J, Epstein P, Walker B, Reynolds P, Kelsey K. Tear Gas: Harraseing
agent or toxic chemical weapon? JAMA 1989; 262:660-563.

Hu H, Cook-Deegan R, Shukri A. The use of chemical weapons: Mounting an
investigation uesing survey epidemiology. JAMA 1989; 262:640-643.

Hu H, Tosteson T, Aufderheide A, Wittmers L, Burger DE, Milder FL, Schidloveky
G, Jonee KW. The distribution of lead in bone: I. Atomic absorption
measurements. Basic Life Sci 1990;55:267-274.

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

Schidloveky 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, Schidloveky 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, 3urger 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
Medicine. 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: Neurobehavicral function among
survivors. Arch Environ Health 1991;46:185.

Hu H. A fifty year follow-up of childhood plumbism: Hypertension, renal
function, and hemoglobin among survivore. Am J Die Childr 1991;145:681-687.

Hu H. Knowledge of diagnosis and reproductive history among survivors of
childhood plumbism. Am J Publ Health 1991;81:1070-1072.

Hu H, Milder F, Burger DE. The Use of K-X-Ray Fluorescence for measuring lead
burden in epidemiological studies: high and low lead burdens, and
measurement uncertainty. Environ Health Persp 1991;94:107-110.

Hu H, Pepper L Goldman R. Effect of repeated lead exposure, cessation of
exposure, and chelation on levels of lead in bone. Am J Ind Med
1991;20:723-735.

Korman P, Hu H, Planatamura D. Lead Abatement Manual: A Union Training Course

for Workers and Supervisors. Commonwealth of Massachusetts, Department of
Industrial Accidents. 1991.

Hu H, Christiani D. Reactive airways dysfunction syndrome following exposure
to tear gas. Lancet 1992;339:1535,.

Hu H, Weiee ST, Sparrow D. Serum albumin ie associated with systolic and
diastolic blood pressure. Am J Epi 1992;136:1465-1473.

White R, Diamond R, Proctor &, Morey C, Hu H. Residual cognitive deficits 50
years after childhooa plumbism. Br J Industr Med 1993;50:613-622,

Hu H, Beckett L, Kelsey K, Christiani D. The left-sided predominance of
asbestos-related pleural disease. Am Rev Resp Dis 148:981-984.

Bellinger D, Hu H, Titlebaum L, Needleman HL. Attentions’' ~orrels:.«s of
dentin and bone lead levels in adolescents. Arch Env. .n Healt: (in
press).

Goldman R, Kales S, White R, Hu H. Hyperthyroidism and mobilization or bone
lead stores accumulated from remote expogure. Am J Industr Med (in press).

Payton M, Hu H, Sparrow D, Young JB, Landsberg L, Weiss ST. The relationship
between blood lead and urinary biogenic amines in community-exposed men.
Am J Epidem (in press).

Hu H, Aro A, Rotnitzky A. Bone lead measured by X-ray fluorescence:
Epidemiological wmethods. Environ Health Persp (in preses).

Guo H-R, Chen C-J, Chiang H~S, Hu H, Lipsitz SR, Monson RR. Arsenic in
drinking water and urinary cancers: a preliminary report. J Geochem and
Health (in press).



Howard Hu, M.D., M.P.H., Sc.D.
12/1/93
Specialized Training in Radiation Protection

1979~-1980 Master in Public Health (specialization in Cccupational
Medicine)

1 semester course in Radiation Biology

Other: 1 semester courses with at least one 2-hour
lecture related to Radiation Protection in each course

Principles of Environmental Health
Introduction to Occupational Medicine
Basic Problems in Occupational Health
Fundamentals of Industrial Hygiene
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PLACE OF BIRTH:  Bauru, Brazil
EDUCATION:
1981 BA University of Rio de Janeiro Estate
1982 BS Associacao Educ. Veiga Almeida
1984 MSc  Federal University of Rio do Janeiro (Nuclear Engineering)
1991  PhD  University of Birmingham (Medical Physics)
ACADEMIC APPOINTMENTS:

1992- Research Associate, Harvard Medical School, Boston, Massachusetts

OTHER PROFESSIONAL POSITIONS:

1984-1987 Nuclear Engineer, Nuclear Energy Institute, Brazil

MAJOR RESEARCH INTERESTS:

& Microdosimetry
2. Radiation Protection
3. Neutron activation analysis "in vivo"

4 K-XRF Technique

SELF REPORT OF TEACHING:
1. Local Contributions
a. Catholic University of Petropolis
1985-1987 Fluid Mechanics for Electrical and Mechanical Engineering Course
Lecturer

50 Engineering Students
4 hours/week Lecture, 6 hours/week preparation
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APPENDIX C

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

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
L-ngwood 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 wutilization 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.

On the day of shipping, the '"Cd source will be removed from
the instrument by Drs. Hu and Aro and placed in a shielded
containei: and then into a type A shipping ccntainer. All
appropriate labelling and paperwork will have been prepared.
Removal of the source will involve: a survey with the
radiation meter; closing the shuti:r; inserting a tungsten
s.ug into the collimator; unscrewiilg the back of the
collimator and then removing the scurce.

A representative of Federa) Express, Inc. will come to room
133, aad the '®Cd source wiil be given to her/him by Drs. Hu
and Aio. Federal Exj; =ss 1is 1licensed to perform
transportation of radiocactive materials.

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,

The K-XRF instrument wil. pe 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.
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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.

Setup and testing of tlie K-XRF instrument will take place on
the afternoon of receipt 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 '"Cd source to ensure that there is no scatter
radiation or leakage. When unused and unoccupied, the K-XRF
facility will be locked.

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.

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.

Drs. Hu and Aro will receive the '"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. Operaticn using
the instrument for other studies will then resume.
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