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HARVARD UNIVERSITY
UNIVERSITY HEALTH SERVICES

75 Mt. Auburn Street

(Cambridge, (Massachusetts 02135

February 23, 1979

Division of Fuel Cycle and Material Safety
Uffice of Nuclear Material and Safeguards
U.S. Nuclear Regulatory Commission
Washington, D.C. 20555

Gent lemen:

Enclosed are two copies of an application for the straight renewal
of the Harvard broad specific license, 20-00297-53(C79), for the use of
byproduct material at Harvard University.

I have tried to present a complece application covering the sup-
plemental information required by the Licensing Division. If any perti-

nent information has been inadvertently omitted, please advise me and 1
will send it to you.

Please send any correspondence directly to me as material addressed
to, "President and Fellows of Harvard College" manages to find its way
all around the University before ending up in this office.

Sincerely,’7 . //‘\ 7

///7.1 A ,f/{ B
/ .’,/ 3 / /
F ) "/ a4 /' _— B
t “Robert U, Johfson- ~ -~ ¢
Assistant
Radiation Safety VUfficer

f?f?‘iﬁi;e



roAam NRC-3131 US NUCLEAR REGULATORY COMMISSION 1. APPLICATION FOR

1.79) (Check and/or complete as apprOp 1ate)
10CFR 30 '
APPLICATION FOR BYPRODUCT MATERIAL LICENSE
INDUSTRIAL o. NEW LICENSE
See atrached instructions for detaiis | b AMENDMENT TO

Comupleted applications are filed in duplicate with the Division of Fue! Cycle and Material Safety
Office of Nuclear Material Safety, and Safeguards, U.S Nuclear Regulatory Corminission,

c RENEWAL OF

Washington. DC 20555 or appiications may be filea in person at the Commussion’s office at FTTrTNIT RUNERS
1717 H Street, NW, Washington D C or 7915 Eastern Avenue, Silver Spring, Maryland X
20-0297-53
2. APPLICANT'S NAME (Institution, firm, person, etc.) 3. NAME OF PERSON TO BE CONTACTED REGARDING THIS
APPLICATION
’tllidlnt & Fellow of Harvard Col l.se Mr. Robert U. Johnson
TELEPHONE NUMBER AREA CODE - NUMBER EXTENSION TELEPHONE NUMBER. AREA CODE — NUMBER EXTENSION
617-495-2061 617-495-2061 )
4 APPLICANT'S MAILING ADDRESS (/nciude Zip Code) 5. STREET ADDRESS WHERE LICENSED MATERIAL WILL BE USED|
Department of Environmental Health & Safety [(/ne/vde 2o Coce)
Harvard University Health Services See Appendix #1

75 Mt. Auburn Street
Cambridge, Mass. 02138

(IF MORE SPACE IS NEEDED FOR ANY ITEM, USE ADDITIONAL PROPERLY KEYED PAGES.)

6. INDIVIDUAL(S) WHO WILL USE OR DIRECTLY SUPERVISE THE USE OF LICENSED MATERIAL
(See Items 16 and 17 ftor required training and experience of each individual named beiow)

FULL NAME TITLE
ndividualg approved he Radi . .D.
, uuuon ’roggcuon 8¥£§c:r oisotope ¢ ittee, Dr. Jacob Shapiro, Ph.D.,
b
[
7. RADIATION PROTECTION OFFICER | Artach a resurme of person’s training and experience as out/ined in |tems
16 and 17 and describe his responsibilities under Item 15
Jacob Shapiro, Ph.D. { See Appendix '#2 ‘
8. LICENSED MATERIAL
L ELEMENT CHEMICAL NAME OF MANUFACTURER MAXIMUM NUMBER OF |
) AND AND/OR AND MILLICURIES AND/OR SEALED
MODEL NUMBER SOURCES AND MAXIMUM ACT!.
v MASS NUMBER TV (1 Seated Source) VITY PER SOURCE WHICH WILL
BE POSSESSED AT ANY ONE TIME
NO. A 8 c o
ny Byproduct erial
e %c!\ncyg tontc',.;i-ﬁ bay 186 sk &
60-Co Any 20 Ci »
2 | 3H Any 300 Ci »
210Po Any e 1 Ci*
3 | 228Th Any 0.1 Ci *
241Am Any 1.0 ciL *
@ | 252Cf Any (ORNL Pt foil, & SRO Type ALC or SALC 5.6 n_Cﬂl*
DESCRIBE USE OF LICENSED MATERIAL
3
Research and Development and educational use as defined in 30.4(c) of Title 10,
(1 Part 30, "Rules of General Applicability to Licensing of Byproduct Material. .
(27 Tracer Studies in animals
- * Total possession limit for all byproduct
- material in Subitems A {AGINRQE ] not

exceed 350 buries:

FORM NRC-313 1 (1.79)




9. STORAGE OF SEALED SOURCES

% CONTAINER AND/OR DEVICE IN WHICH EACH SEALED NAME OF MANUFACTURER MODEL NUMBER

'.4 SOURCE WILL BE STORED OR USED.

NO. A ) 8. C.

M1 See Appendix #6

2)

3

(4)

10. RADIATION DETECTION INSTRUMENTS
TYPE MANUFACTURER'S MODEL NUMBER RADIATION SENSITIVITY

'; OF NAME NUMBER AVAILABLE DETECTED RANGE

N INSTRUMENT (alpha, beta, (mulliroentgens/hour
~'°. gamma, neutron) or counts/minute)

A 8 Cc 2} E F

m See Appendix #3

2

3

(4)

-11. CALIBRATION OF INSTRUMENTS LISTED IN ITEM 10

Cla CALIBRATED B8Y SERVICE COMPANY
NAME, ADDRESS, AND FREQUENCY

b. CALIBRATED BY APPLICANT

used for calibrating instruments.

See Appendix #4

Acttach a separate sheet describing method, frequency and standards

12. PERSONNEL MONITORI.NC DEVICES

TYPE S. PLIER
{Check and/or com:nn as appropriate. ) {Service Company) EXCNANGé FREQUENCY
8
% 1) FiLm BADGE Harvard University & moNTHLY

% (2) THERMOLUMINESCENCE
DOSIMETER (TLD) (Finger Rings)

[1(3) OTHER (Specity) Pocket Dosimeters

{as required)

Sce Appendix #7

O QUARTERLY

!ESQTHir (s;:::h{ ls
nitu:ton require

ic.

12. FACILITIES AND EQUIPMENT (Check were appropriate and attach annoxated sketchies) and description(s).

3.
b I
b I
b

LABORATORY FACILITIES, PLANT FACILITIES, FUME HOODS (/nciude fiitration, if anyl ETC
STORAGE FACILITIES, CONTAINERS, SPECIAL SHIELDING (fixed and/or temporary), ETC

AREMOTE HANDLING TOOLS OF EQUIPMENT ETC
RESPIRATORY PROTECTIVE EQUIPMENT, ETC

See Appendix #5

14. WASTE DISPOSA '

a2 NAME OF COMMERCIAL WASTE DISPOSAL SERVICE EMPLOYED

Currently Interex Corp., 3 Strathmore Road, Natick, Mass.

01760

b {F COMMERCIAL WASTE DISPOSAL SERVICE ISNOT EMPLOYED, SUBMIT A DETAILED DESCRIPTION OF METHODS WHICH WILL
SE USED FOR DISPOSING OF RADIOACTIVE WASTES AND ESTIMATES OF THE TYPE AND AMOUNT OF ACTIVITY INVOLVED IF
THE APPLICATION IS FOR SEALED SOURCES AND DEVICES AND THEY WILL BE RETURNED TO THE MANUFACTURER SO STATE

Also disposal by sewerage, incineration and burial.

See Appendix # 3

FOR NAC 2131 (1 79)



INFORMATION REQUIRED FOR ITEMS 15, 16 AND 17

Describe in detail the information required for items 15, 16 and 17. Begin each item on a
separate page and key to the application as follows: ‘

15. RADIATION PROTECTION PROGRAM. Describe the radiation protection program as appropriate for
the material to be used including the duties and responsibilities of the Radiation Protection Officer,
control measures, bioassay procedures (if needed/, day-to-day general safety instruction to be followed,
etc. |f the application is for sealed source’s also submit leak testing procedures, or if leak testing will be
performed using a leak test kit, specify manufacturer and model number of the leak test kit.

16. FORMAL TRAINING IN RAD'ATION SAFETY. Attach a resume for each individual named in
items 6 and 7. Describe individual’'s formal training in the following areas where applicable. Include
the name of person or institution providing the training, duration of training, when training was
rece ved, etc.

8. Principles and practices of radiation protection.

b. Radioactivity measurement standardization and monitoring
techniques and instruments.

¢. Mathematics and calculations basic to the use and measurement of
radioactivity.

d. Biological effects of radiation.

17. EXPERIENCE. Attach a resume for each individual named in Items 6 and 7. Describe individual's
work experience with radiation, including where experience was obtained. Work experience or on-
the-job trainine should be commensurate with the proposed use. Include list of radioisotopes and
maximum activity of ach used.

18. CERTIFICATE
(This item must be completed by applicant/

The applicant and any official executing this certificate on behall of the applicant named in item 2,
certify that this spplication is prepared in conformity with Title 10, Code of Federal Regulations,
Part 30, and that ali information contained herein, including any supplements attached hereto, is true
and correct 1o the best of our Monmmu‘hd.

7

WARNING.~18 US.C., Section 1001; Act of June 25, 1948, 62 Stat. 749; makes it a criminal offense to make a willfully faise statement or
representation to any department or agency of the United States as to any matter within its jurisdiction,

s LILENSE FEE REQUIRED b. CERTIFYING OFFICIAL (Signature)
(See Section 170.31, 10 CFR 170/ l e M

EXEMPT ¢c. NAME (Type or print)

T
(1) LICENSE FEE CATEGORY d. TITLE

(2) LICENSE FEE ENCLOSED: § iy SBHR‘

FOAM NRC-313 1 (1.79)




Appendix # 1
(5) Street addresses at which byproduct material will be used.
Cambridge, Mass.
Harvard University
Boston, Mass.
Harvard Medical School, 25 Shattuck Street
Harvard School of Public Health, 665 Huatington Avenue
Harvard School of Dental Medicine, 188 Longwood Avenue
Harvard Laboratory for Human Reproduction and
Reproductive Biology, 45 Shattuck Street
Seeley G. Mudd Building, 250 Longwood Avenue
Angell Memorial Building, 180 Longwood Avenue
Harvard teaching hospitals, used for research activities
under the administrative control of Harvard University for
staff members possessing Harvard appointments and Harvard grants.
Boston City Hospital
Boston Hospital for Women (Longwood Avenue and Pond Avenue, Brookline)
Beth Israel Hospital
Children's Hospital Melical Center
Forsyth Dental Infirmary
Mass. General Hospital
Peter Bent Brigham Hospital
Mass. Mental Health Center, 74 Fenwood Road
Shields Warren Radiation Lab., 50 Binney Street
Lemuel Shattuck Hospital, Jamaica Plain, Mass. Fi ‘LI
Harvard University Animal Primate Research Center, Southboro, Mass. Aﬂlo”
Robert Bieck Brigham Hospital, 125 Parker Hill Avenue, Koxbury, Mass.

Central Clinic Laboratory of the Howard Community Health Plan,
63 Rogers Street, Cambridge

Harvard Forest, Petersham, Mass.



APPENDTY ¢ 2
Radiation Safety Committee

A list of the current members of the Radiation Safety Committee is
attached for your information. There have been serveral changes since
the previous renewal and the Committee has been expanded to take advan=-
tage of the expertise within the University, The Isotope Committee has
added Dr. Ronald D. Hunt, Animal Research Center, Southboro, Dr, Kenneth
Kase, Radiation Therapy, Sidney Farber Cancer Institute, Dr. John Little,
Physiology Department of the School of Public Health, and Prof. Kobert
Pound of the Physics Department, Dr, William Preston and Dr. Bernard Trum.
have retired from the Committee. The Committee meets quarterly with the
responsibilities, duties, and authority outlined in sections 3.2 and 33
of the Radiation Safety Manual, page 3. The responsibility of the Radiation
Protection Officer is specified in section 3.4, page 4 of the Radiation
Safety Manual. All applications received for use of radioactive materials
are investigated by the Assistant Radiation Safety Officer which includes
&n interview with the applicant. The information gathered follows the
outline on page 5, section 3.5 of the R.S.M. and a completed form (see
attached form) is posted in the laboratory as well as copies filed at the
R.5.0., Purchasing Department, and one returned to the user for the files.
The interviewer inspects the facilities and equipment, and documents the
training and experience of the applicant and all other associated personnel.
No one is allowed to work with radioactive materials without having had
formal training and a condition is appended to all authorizations requiring
notification of any changes in personnel be sent to the Radiation Safety
Officer. The investigation report is submitted to the radiation safety
officer and duplicate copies sent to members of the Cocmittee for their
review and comments. This report may contain special conditions and re-
quirements to be met by the applicant. Unless any adverse comments are
received, authorization number is assigned which is in effect for two
years at which time a renewal application must be completed by the user
for continuation of his project. All applications including new author-
izations, amendments, and renewals are reviewed at the Committee Meeting.
(Any adverse comments are resolved within the Committee) A minimum of
four members must be present for business to be enacted.

All authorized user are required to submit an annual inventory of
each radionuclide in his possession, usually as of April lst. These in=-
ventory results are compared to the amounts permitted on the authorization
and if there is an excess, the user is notified that he must either dispose
of the excess amount or amend the authorization. However, each purchase
of one mCi or more must be cleared through the radiation safety office
which allows a pre-purchase review to be made of the order. The Purchasing
Department will not process any order of 1 mCi or more without specific
approval and they also maintain a copy of each authorization. In addition
all Purchase Urders are sent to the Assistant Kadiation Safety Officer for
review and any subsequent action required,

The Radiation Protection Officer acts as recording secretary at each
meeting and minutes are maintained with each member receiving a copy.



LICENSED RADIOISC OPES LABQKATOAY
monitored by
Environmental Health and Safety, I'arvard University lealth Services
Tel: (617) 495-2061

Office
Responsible Users Phone

Office
Phone

Department Building

RADIONUCLIDES, CHEMICAL AND PHYSICAL FORM, POSSESSION LIMITS

NATURE OF WORK WITH RADIONUCLIDCS AND MAXIMUM QUANTITIES INVOLVED

LOCATIONS FOR USE

LOCATIONS FOR STORAGE

WASTE STORAGE AND DISPOSAL METHODS AND LOCATIONS

MONITORING INSTRUMENTATION AND LOCATION

RECORDS ON FILE

SUPPORT PERSONNEL

Special conditions and information important {n source, expnsure, and contaminat{ion
control, including work with hiohazards and carcinogena., (These supplement controls
in Radiation Safety Manual and supplementary notices).

PLEASE POST DATE:



Author{zation No.

Expiration Date

(above to be completed by EH&S)

HARVARD UNIVERSITY
APPLICATION FOR AUTHORIZATION TO USE RADIOISOTOPES

Instructions: Send orginal and two signed copies to Environmental Health and
Safety, 75 Mt. Auburn Street, Cambridge, MA 02138. Upon approval, one copy
will be returned to the applicant,

1. Hame 3. Department
2. Position 4. Address & =
Extension

5. Locations where radiocactive materials will be used

6. Radioisotopes, Chemical and Physical form and maximum amount that you will
possess at any one time.

7. Purpose for which radioactive material will be used. (Use extra sheets
if necessary).

Date Signature of Applicant

1f this is your first application for authorization, submit a signed
statement giving your training and experience in the use of radioisotopes,
including (A) training in protection, dosimetry, and biological effects;
(B) experience with specific radionuclides, including largest amounts of
sealed and unsealed activities handled, places, dates, and type of work.
et A e AR R A AR A e ke A A o ek e ek Ak e ek A AR ARk Aok Rk ke ke ik ok

TdIS SECTION TO BE COMPLETED BY ENVIROWMENTAL HEALTH AND SAFETY

Investigated for Radioisotope Committee

Name Date

This application is approved subject to the conditions listed on the
reverse side and provided that the use, storage and disposal of the radiocactive
material shall be in conformity with (A) the provisions of the Code of the
Federal Regulations Title 10, Part 20, "Standards for Protection Against
Radiation Hazards of Radioactive Materials", and (B) the regulations for the
‘use of radioisotopes at darvard University issued by Environmental Health and
Safety.

Date For the Radioisotope Comr’ttee



THE RADIATION SAFETY OFFICE (RSO)

AUTHORITY

The Radiation Safety Office, RSO, is directed by the Radiation
Protection Officer, who appoints the Radiation Safety Officer(s). The
Radiation Safety Officer(s) conduct(s) the duties of the R30 with the
full authority of the RSO.

The Radiation Safety Office, RSO, derives {ts authority from the
Executive Committee of the University. The RSO is the authorized represen-
tative of the Isotopes Committee regarding measures to implement radiation
protection and control within the University.

The R5D has thwe authority to stop all operations with radinactive

materials where a hazard or violation exists. Resumption of operations

may take place only upon authorization from the Isotopes Committee or the
RSO.

FUNCTTON
The dulies of the Radiation Safety Office are to:

1. Provide consultiag services on all aspects of radiation
protection.

Maintain radiation exposures at the lowest possible level

by the supervision or operation of an effective and appro-
priate radiation protection and control program.

Develop and maintain a procedure for keeping th« personnel
exposure and contamination records.

Educate personnel in the proper prccedures to be used and
the equipment necessary for the safe use of radioisotopes.

Provide assurance that the waste disposal program and the
records associated with waste disposal are appropriate in
accordance with regulations.

Supervise pericdic leak testing of sealed radioactive sources.

Supervise a continuous program of area and environmental
radiation hazard analysis.

Insure maintenance of records of radioisotope procurement,
distribution, and disposal within the Hospital.

Conduct an annual inventory of radioisotopes.

Supervise the maintenance and operation, when required, of a
capability for handling radiation emergencies.




CURRICULUM VITAE

Kenneth R. Kase

Address: 9 Longfellow Road
Wayland, MA 01778

Born: July 13, 1938, Oak Park, IL

Education: 1961 B.S. Physics, Georgia Institute of Technology, Atlanta, GA
1963 M.S. Bioradiology, University of California, Berkeley, CA
1975 Ph.D. Biophysics, Stanford University, Stanford, CA

Professional Experience:

1975 -

1073 - 1975
1969 - 1973
1967 - 1969
1963 - 1967

Assistant Professor of Radiation Therapy and
Chief, Dosimetry and Radiation Safety Section,
Division of Physics and Engineering, Joint Center
for Radiation Therapy, Harvard Medical School,
Boston, MA

Pre-Doctoral Fellow. NIH Grant 5TOl CA 05008-17,
Department of Radiology, Stanford Medical School,
Stanford, CA

Health Physicist, Stanford Linear Accelerator Center
Stanford, CA

Head, Radiation Safety Section, Hazards Control
Department, Lawrence Radiation Laboratory
Livermore, CA

Health Physicist, Hazards Control Department
Lawrence Radiation Laboratory, Livermore, CA

Professional Society Activities:

Member:

Certified,

Advisory Board:

American Association of Physicisfs in Medicine
1976 - Continuing Lducation Committee
1978 - Radiation Protection Committee

Health Physics Society
1971 - 1976}Pane1 of Examiners, American Board of

1978 - Health Physics (Vice-Chairman, 1974)
1977 - Editor, Health Physics Journal

1978 - Program Committee

1978 Elda Anderson Award

Radiation Research Society
American Board of Health Physics
Program in Radiological Health Physics and

Radiological Sciences and Protection,
University of Lowell, Lowell, MA
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Kase, K.R. and Rich, B.L.: Proceedings of the Second International
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Physics Operational llonitoring, C.A. Willis, and J.S. Handloser, ed.
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.R., Balter, S., Bjarngard, B.E.: Strahlentherapie (in press),
Observations regarding the X-ray beams from the Philips RT-305
therapy machine.
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Robert V. Pound
Date of Birth: May 16, 1919, Ontario, Canada
Marital Status: Married
Degrees: 1941: B.A. University of Buffalo
1950: A.M. (honorary) Harvard University

Positions, Fellowships, and Professional Honors:

1941-42: Research Physicist, Submarine Signal Co., Bostoen

1942-46: staff member, Radiation Lakcratory, Massachusetts Institute
of. Technology .

1945-48: Jr. Fellow, Society of Fellows, Harvard Universit:
1948-50: Assistant Professor of Physics, Harvard University
1950-56: Associate Professor of Physics, Harvard University
1956-68: Professor of Physics, Harvard University
1968---: Mallickrodt Professor of Physics, Harvard University
1968-72: Chairman, Department of Physics, Harvard University
1975---; Director of the Physics Laboratories, Harvard University
1951: Fulbright Scholar, Oxford University
1958: Fulbright Lecturer, University of Paris
1957-58: Guggenheim Fellow
1972-73: Guggenheim Fellow
1973: Visiting Professor, College de France, Paris

Fellow of American Physical Society and American Academy of

Arts and Sciences

Member, National Academv of Science

Associé Etranger, Académie des Sciences (Paris)

B.J. Thompson Memorial Award, IRE 1948

Eddington Medal, Royal Astroncmical Society, 1965
125th Anniversary Award, SUNY at Buffalo 1971
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R.V. Pound

Supplemcntary biographical information:

Government Studies and Committees:

Lincoln Summer Study (USAF) 1952
Consultant Larmplicht Study 1953-4
Nobska Study (NAS=NRC for USN) 1956
Atlantis Stuly (USN) 1959

Project Sorrento (ONR, USN) 1959
Ocean Survaillance (NAS-NRC for USN) 1966

Adviscry Committee, AFOSR for Physical Sciences, 1958-65

Commissioner, Commission on College Physics 1964-68

Member, Scientific Advisory Committees, United Technologies
Corp., 1963 on.

Consultant UASA, 1975-78

Trustee, Assoc. Univ., Inc., 1976-
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VIII. DBiographical Note on Principal Investirator

Robert V. Pound made his first professional contributions to science and
technology as a member of the Radiation Laboratory at MIT during Worlid ".ar 11I.
He becamc knowm for introducirg a technique of "broad banding," exemplified Ly
the broad-band stub, for the design of microwave mixers, and for the development
of devices based on :hc Magic-Tee, including therstabilization of microwave
oscillatery (Loums ruscilizer). In the closing days of that laboratory, while
engaged in writinz for the Radiation Laboratory Series, the "moonlight"
collaboration with E. M. Purcell and H. C. Torrey began, which resulted in the
first detection of nuclear magnetism via resonant absorption in Dacember 19245,
He had been at that time elected a member of Harvard's Society of Fellows, but
was on leave, pending the completion of activities at MIT.

During the next few years important contributions to the study of 0
were made. These included the fundamental theory of relaxation and linewidth
(BPP) in 1947, the discovery and study of electric quadrupole interactions in
crystals (1947 onward), the cdevelopment of the stable and low noise version of
the marginal oscillator (Pound Box). He first suggested the importance of
alignaent of nuclei as distinct from pelarization, as an application of the
electric quadrupele interaction in crystals (Pound Method of Nuclear Alignment).
A collaboration with A. Abragam in 1952-53 led tc a considerable advance in the
understanding of the effects cf fields in perturbing directional correlations.
Perhaps his most widely known work i{s the measurement of the gravitational

red-shift via the Mossbauer effect (1959-65). Two steps made in his laboratery

v
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PERSONAL DATA

Name

Marital Status
Nationality
Born

Health
Religion
Emigrated

ECUCATIONAL BACKGROUND

UNIVERSITY

Subjects

Awards

Degrees

PUBLIC SCHOOL

MILITARY BACKGROUND

March 1939
August 1941
May 1942

June 1942

June 1943

RESUME
of
EDUCATIONAL BACKGROUND
and
PROFESSIONAL EXPERIENCE

GEOFFREY P, POLLITT

Unmarried (wife deceased) - three children
British

England, 2 June 1918

Excellent

Church of England

To the United States, June 1961

Cambridge University, Trinity College, England
1936 to 1939

Chemistry
Botany
Physiology )
Biochemistry
Agriculture (1st year Diploma Course)

Majors

Honors in Part | Natural Sciences Tripos

Bachel~r of Arts (Monors) 1939
Master of Arts 1962

St. Peter's College, Radley, Oxford, England 1931 to
1935. School Certificate 'A' awarded by Oxford and
Cambridge Schools Examination Board. Passed with
credits in all subjects taken - Latin, English, Mathe-
matics, Physics & Chemistry - 1935,

Commissioned 2nd Lieutenant in Shropshire Yeomanry,

Appointed to rank of Captain.
Qualified as Flying Instructor, Royal Air Force.

Appointed Flying Instructor No. L3 Officers Training
Unit, P.A.F,

Appeinted Cnief Ground Instructor No. 43 Officers
Traini=e Yniv, R.AF,, Salisbury, England, (rank of
Majer).




January 1944

June

1944

February 1945

May 1946

PROFESSIONAL EXPERIENCE

1546

1948

1955

1959

1962
1563

1964

to 156}

to 1961

to 1960

to 1861

to 1964

to date

to date

to cate

hepointed Commanding Officer 653 Air Observation Post
Squadron, R.A.F, with rank of Hajor.

Served overscas on active flyina duties and operations
in France, Belgium, HolTand ¢ Germany commanding 653
Air 0.P. Squadron, R.A.F. until February 1945,

Appointed General Staff Officer | to the Dircctorate of
Operational Requirement at Air Ministry, London, with
rank of Lieutenant Colonel.

Demobilized with honorary rank of Lieutenant Colonel.

ianaging Director of Makaianga Estate (Pvt) Ltd. - a
private Company owning 2900 acres of ranch land in
Rhodesia. Livestock and crop porduction including

cattle, pigs, hybrid maize, market garden crops under
irrigation, alfalfa (artificially dehydrated and milled
for stock feeds), foundation grass seed production.
Lettuce seed production for export to the United Kingdom,
The Company employed two or more managers and 50 laborers.

Director of Aranbira Estates Ltd. - a public Company
owning 2500 acres of ranch land and preducing 180,000
Ibs. of tobacco annually, together with maize and other
crops. The Company employs two managers and 130
laborers.

Resident Director of The Tobacco Company of Rhodesia
and S. Africa Ltd. - a London Company owning 13,000
acres of ranch land in Rhodesia and specializing in
timber and tobacco production. | was responsible to
the London Board for the entire operations of the
Company in Rhodesia. Five managers and 320 laborers
were coployed by the Company. President - Mr. W.E.A.
Robinson

Director of Marsham Court (Pvt) Ltd. This Company owns
residential property in Saslisbury, S. Rhodesia. Offcred
Chairmanship of the Company in 1960 but declined due to
pressure of other interests. Chairman = Mr. G. Wimshurst.

Senior Research Assistant, Dcpartment of Cytology, Dart-
mouth Medical School, Hanover, N.H.

Adninistrative bice, Department of Cytology, Dartmouth
Medical School, Haznover, N.H,

Pescarch Asaociote, Dopartrent of Cytology, Dartrouth

- —

= ical school, Hanovar, K.H,

Directar, Ricinqical Laberatericr, Marvard Uaiversity



RESEARCH INTERESTS

Controlled artificia! cultivation and seed production of Haemanthus
katherinae to extend production period of endosperm cells for experimental
cytoiogy. Time=-lapse photograpghy of mitosis.

Research administration.

SOCIAL AND OTHER ACTIVITIES

Councillor of The Concession Road Council, Salisbury, Rhodesia, 1959.

Manager of the Federation of Rhodesia & Nyasaland Sailing Team, 1360
Olympic Games, Italy.

Commodore of Mazoe Sailing Club in Rhodisia for three years.

Travelled in France, Holland, Italy, Spain and Africa.

Sailing, flying, beekeeping and harpsichord making.
REFERENCES

Professor R. P. Lavine, The Biological Laboratories, Harvard University
Cambridge, Massachusetts 02138.

Professor J. R. Raper, The Biological Laboratories, Harvard University,
Cambridge, Massachusetts 02138,

Professor James D. Watson, The Biological Laboratories, Harvard University,
Cambridge, Massachusetts 02138,

Professor Keith R. Porter, Chairman, Department of Molecular, Cellular and
Developmental Biolegy, University of Colorado, Boulder, Colorado 80302.

Professor Kenneth W. Cooper, Department of Biclocgy, University of California,
Riverside, California §2502.

Professor Shinya Inoué, D2partment of Biology, University of Pennsylvania,
Philadepria, Pennsylvania.

Lord Acton, President Amalgamated Paper Packaging (Rhodesia) Ltd., c/o
Makalanga Estate, P.0. Mazoe, Rhodesia.

Mr. W. E. A. Pobinson, Past President, Tobacco Ccmpany of Rhodesia and
S. Africa Ltd. 44, Lowndes Sq., London, S.W. 1., England.



To Radioisotope Committee
Froang: Dr. Ronald D. Hunt

Davy:_November 10, 1967

The following information i, provided relative to my training
and experience with radioisotopes:

Summers of 1957 and 1958, employed by Atomic Energy Commission at
U.C.L.A. to process tissues collected from animals exposed to
fallout from atomic tests in Nevada.

Short course at Walter Reed Army Medical Center in 1959 on
biology. Included emphasis on protection and dosimetry.

radiation

From 1960-1963 1 worked with isotopes at the Medical Research

Labtoratory at Fitzsimmons General Hospital under supervision of
the chief of their radioisotope laboratory This included use of
lodine~131, Tritium, Carbon-14, Zinc-65. The largest amount

nt used
by any of these isotopes was 1000 microcuries.

For the past two years I have worked with Dr. D. M. Hegsted at the
Harvard School of Public Hezlth using Calcium-47 as CaCly,. VUse to
date has never exceeded 70 microcuries /per experiment.

I have a published chapter on Microautoradiography and its appli-
cations




1953-54
1954-55
1957
1959

1959-60
1960-63

1963-64
1964-69
1963-72
1964~

1965-76
1966-75
1969-72
1972-77

1972-77

1976~

1977

MEMBERSHIPS

Curriculum Vitae

RONALD DUNCAN HUNT

October 9, 1935, Los Angeles, California

Los Angeles City College

University of California, Los Angeles
B.S. University of California, Davis
D.V.M. University of California, Davis

Staff Member, Armed Forces Institute of Pathology
Assistant Chief, Pathology Division, U.S. Army

Medical Research and Nutrition Laboratery, Fitzsimmons
General Hospital, Denver, Colorado

Research Fellow in Pathology, Harvard Medical School
Research Associate in Pathology, Harvard Medical School
Pathologist-in-charge, Animal Research Center, Harvard
Medical School 4

Lecturer in Nutritional Pathology, Massachusetts
Institute of Technology

Chairman, Division of Comparative Pathology, New England
Regional Primate Research Center, Harvard Medical School
Affiliate Pathologist, Angell Memorial Animal Hospital
Principal Associate in Pathology, Harvard Medical School
Associate Director, Animal Research Center, Harvard
Medical School

Associate Professor of Comparative Pathology, New
England Regional Primate Research Center, Harvard Medical
School

Director, New England Regional Primate Research Center,
Harvard Medical School

Professor of Comparative Pathology, New England Regional
Primate Research Center, Harvard Medical School

American College of Veterinary Pathologists
New York Academy of Sciences

International Academy of Pathology

American Veterinary Medical Association
American Society for Experimental Pathology
American Association for Laboratory Animal Science
New England Society of Pathologists
American Society of Primatologists
International Primatological Society

Phi Zeta (Honorary Society)

Phi Kappa Phi (Honorary Society)
Comparative Pathology Colloquy

Massachusetts Society of Pathologists
International Society for Comparative Leukemia Research



Curriculum Vitae

e

RONALD DUNCAN HUNT

SPECIALTY BOARD: =L Diplomate, American College of
Veterinary Pathologists

MILITARY SERVICE: First Lieutenant, Veterinary Corps

'
U.S. Army
Captain, Veterinary Corps, U.S. Army

APPOINTMENTS, AWARDS

1967, 1969, 1 Co-author of "Most Qutstanding Paper Publis
Laboratory Animal Science”

1968, 1975 President, New England Branch, American AssocC
for Laboratory Animal Scienc

1969~ Assocliate Editor, Laboratory Animal Science

1970-73 Member, Council on Accreditation of American
Association for Accreditation of Laboratory Animal Care
Member, National Research Council, Subcommittee on
Laboratory Animal Nutrient Requirement
Chairman Scientific Programs, American Association
for Laboratory Animal Science
Member, Commission on Continuing Educa
Society of Clinical Pathologists
Member, Editorial Board, Journal of Medical Primatology
Member Editorial Board, American Jo
Research

urnal of Veterinary

Honorary Trustee, Charles Louis Davis D.V.
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PUBLICATIONS

i Thompson, S.W., Husebv, R.A,, Fox, M.A.,6 Davis, C.L.
and Hunt, R.D.: Spontaneous Tumors in the Sprague-Dawley
Rat. J. Nat. Cancer Inst. 27: 1037-1057, 1961.

e Thompson, S.W,, Hunt, R.D., Fox, M.A., and Davis, C.L.:
Perivascular Nodules of Lymphoid Cells in the Lungs of

Normal Guinea Pigs. Amer. ]. Path.40: 507-517, 1962.

3. Leveille, G. A., Sauberlich, H.E., and Hunt, R.D. Effect
of Dietary Lithocholic Acid on Liver Size of the Chick.

Poultry Science 41: 1991-1992, 1962.

4. Leveille, G.A., Sauberlich, H.E., and Hunt, R.D.: Dietary
Bile Acids and Lipid Metabolism. I. Influence on Lipids and

Liver Size of Chicks. Proc. Soc. Exp. Biol. and Med.114:
334-337, 1963.

5. Hunt, R.D., Leveille, G.A., and Sauberlich, H.E.: Dietary
Bile Acids and Lipid Metabolism. II. The Ductular Cell

Reaction Induced by Lithocholic Acid. Proc. Soc. Exp. Biol.
and Med. 113:139-142, 1963.

6. Hunt, R.D.: Dacryoadenitis in the Sprague-Dawley Rat.
Amer. J. Vet. Res.24: 638-641, 1963.
7. Hunt, R.D., Ferrell, J.F., Thompson, S.W., and Walton, G.:

A Histochemical Comparison of the Inclusion Bodies of Canine
Distemper and Infectious Canine Hepatitis. Amer. J. Vet.
Res. 24: 1248-1255, 1963.

8. Thompson, S.W., and Hunt, R.D: Spontaneous Tumors in the
Sprague-Dawley Rat. Incidence Rates of Some Types of

Neoplasms as Determined by Serial Section Versus Single
Section Technics. Annals N.Y. Acad. Sci. 108:832-845, 1963,

A., Hunt, R.D S H.E.: Influence
of Dietary Lithocholic Acid on Plasma and Liver Lipids and
Liver Size of Growing Chicks. Fed. Proc.22: 490, 1963.

10, Hunt, R.D.: Aberrant Thyroid Tissue in the Mouse. Science 141:
1054-1055, 1963.
11, Tanzer, M.L., and Hunt, R.D.: Osteoclasts, Organization in

Chick Embryo Bone. Science 141: 1270-1272, 1963,
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12, Tanzer, M.L., and Hunt, R.D.: Experimental Lathyrism. An
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13, Ferrell F,, Hunt, R.D nd Nims, R.M.: Cervical
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S08-512, 1964.
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115: 277-280, 1964.

15, Leveille, G.A., Hunt, R.D., and Sauberlich, H.E.: Dietary
Bile Acids and Lipid Metabolism. IV. Dietary Level of

Lithocholic Acid for Chicks. Proc. Soc. Exp. Biol. and Med.
115: 569-572, 1964.

16. Leveille, G.A., Hunt R.D., and Sauberlich, H.E.: Dietary
Bile Acids and Lipid Metabolism. V. Reversibility of the

Effecis of Lithocholic Acid in Chicks. Proc. Soc. Exp. Biol.
and Med. 115: 573-574, 1964.

17, Leveille, G.A., Hunt, R.D., and Sauberlich, H.E.: Dietary
Bile Acids and Lipid Metabolism. VI. Protective Effect of

Cholic Acid in Lithocholic Acid Fed Chicks. Proc. Soc. Exp.
Biol. and Med. 116: 92-94, 1964.

T s S.W H R.D.,, Ferr F ki E.D.
and Monsen, H.. Histopathology of Mice Fed Irradiated

Foods. (U.S.A. Med. Res. and Nutr. Lab. Report, 1963,
pp. 1-68). J. Nutrition 87: 274-284, 196S5.

Sasaki, H., Schaffner, F., K Th son, S.W nd Hunt R.D.:
Toxicity Testing of Fat Emulsions. II. Ultrastructural
Changes in the Liver Following Administration of a New
Intravenous Fat Emulsion (Intralipid). Amer. J. Clin.Nutr. 16:
37-42, 1965.

20, Thompson, S.W., Jones, L.D., Ferrell, J.F., Hunt, R.D.
Meng, H.C., Kuyama, T., Sasaki, H., Schaffner, F.
Singleton, W.S., and Cohn, 1.:Testing of Fat Emulsions

for Toxicity. III. Toxicity Studies with New Fat Emulsions .
and Emulsion Components. J. Clin. Nutrition 16: 43-61, 1965.




21, Hunt, R.D.: Proliferation of Bile Ductules (The Ductular
Cell Reaction) Induced by Lithocholic Acid. Fed. Proc. 24:
431, 1965.

22. Hunt, R.D.: Animal Research Center and New England
Regional Primate Research Center at Harvard University.

The Vet. (Mass.) 11: 11-12, 1965.

3. Hunt, R.D.: Histochemical Methods for the Demonstration of
Enzymes. Chapter 10 In: Selected Histochemical and Histo-

pathological Technics by S.W. Thompson, pp. 1243-1255. Thomas,

Springfield, Il1. 1966.

24, Hunt, R.D.: Microautoradiography. Chapter 14 ibid. 1966.
25, Hunt, R.D., and Melendez, L.V.: Spontaneous Herpes-T

Infection in the Owl Monkey (Aotus trivirgatus).
Path Vet, 3: 1-26, 1966.

Melen L.V., Hunt, R.D., Garci F.G nd Trum, B.F.:
A Latent Herpes-T Infection in Saimiri sciureus (Squirrel

monkey). In: Recent Developments ip Comparative Medicine
pp.393-397. Academic Press. 1966.

27, Garcia, F.G., and Hunt, R.D.: The Hematogram of the Squirrel
Monkey (Saimiri sciureus). Lab. Anim. Care 16: 50-51, 1966.
28, Hunt, R.D., Garcia, F.G,, and Hegsted, D.M.: Vitamin D
Requirement of New World Primates. Fed. Proc. 25: 1966,
p.545.
M LV..  H R.D ' N.W.: A Latent

Nuclear Inclusion Agent Isclated from Sand Rats (Psammomys
obesus) Fed. Proc. 25: 1966.

30, Melen L.V H R.D.: Current Views on Herpes-T
Infection in South American Monkeys. Proceedings 5th Pan
American Congress of Vet. Med. and Zootechnique. 2: 930-936.
1966.

31, Hunt, R.D., Garcia, F.G., and Hegsted, D.M.. Vitamin D

Deficiency in New World Monkeys. Lab. Primate Newsletter §:
12-13, 1966.
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Inclusion Disease in Sand Rats (Psammomys cbesus): Histo-
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Lab. Anim. Carel7: 222-234, 1967.
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L.V.: Herpes -T Virus Isolation from a Natural Disease in
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N.: Vitamin D2 and D3 in New World Primates: Influence on
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and Hunt, R.D.: Isolation of Herpes =T Virus from a
Spontaneous Disease in Squirrel Monkeys (Saimiri sciureus).
Arch. Ges. Virusforsch. 22: 324-331, 1967.

* Recipient of the American Association for Laboratory Animal Science
Research Award for the most outstanding paper published in Laboratory
Animal Care in 1967.
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APPENDIX ¢# 3

BADIAT LON DETECT LUN INST RUMENTS

Instrumen

Eberline E-120 GM survey meters 0-50mr/hr

Nuclear Chicago 2612 GM survey meters 0-20mr/hr

Nuclear Chicago 2650 GM survey meters 0-100mr/hr

Victoreen Thyac III GM survey meters 0-200mr/hr

Victoreen Model 493 GM survey meters 0-50mr/hr

Picker Lab Monitor GM survey meters, Model 642081 0-30K cpm
Baird-Atomic 420 GM survey meter 0-100mr/hr

Baird-Atomic 540 GM survey meter 0-50mr/hr

Technical Associates PUG-1 GM survey meter 0-50K cpm
Mini-Instrument Ltd. Type 5.10 GM survey meters 0-100k cps
Nuclear Chicago QT Ionization chamber 0-250mr/hr
Tracerlab SUIH lonization chambers O0-150mr/hr

Tracerlab SU3L Ionization chambers

Tracerlab SUSA Ionization chambers

Ludlum Model 2 Survey meters with gamma-scintillator probe

Model 44-3 0-50,000 cpm
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Liquid Scintil lation Counters

9 Packard Model 3375
3 Packard Model 3385
6 Packard Model 3255
7 Packard Model 3330
18 Packard Tri-Carb Liquid Scintillation Counters
4 Beckman Model 3313P
5 Beckman Model LS345
3 Beckman Model LS 255
Beckman Model LS 250
Beckman Model LS 230

1 Beckman Model LS 8100

4 Beckman Model LS 233

7 Searle Analytic Mark III Model 6880

3 Searle Analytic Model 1185

7 Searle Analytic Model 1190

7 Nuclear Chicago Mark 1

1 Nuclear Chicago Unilux 1

17 Nuclear Chicago, (no model number)

1 Nuclear Chicago Isocap

1 Picker Model 220
amne_Counter

6 Packard Model 578

3 Packard Model 5260

9 Packard Gamma Counters (no model number)

3 Beckman Gamma 300

2 Beckman Camma 4000
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INSTRUMUNTS AVAILABLE TO USERS | 1ROM ENVIROMMENTAL HLTH. & SAFITY

c.

UL Cuiivdidaildu AUl

GM Counter 1.4 ng/cm2 end window GM tube detects alpha
particles above 1.9 MCZV beta, pamma.
Picker Cliniscaler #600-150 with precision
discriminator. - 0-10° crm

Lisuid Scintillation
Spectrometer Packard Tri-Carb with 3 channels #3310-0-103 cpm

Low level GM survey instruments

Picker Labmonitor 600-081

End window geiger tube 1.4 wg/cw? for alpha, beta, gamma
Ranges (5) 300-30,000 ¢/m

Contains battery pack for portable use in field.

Neutron survey instrument

Fairport Instruments Inc.

Model 420 Fast Neutron Dosimeter (tissue equivalent)
Detector proton recoul proportional counter

Ranges 0-25, 0-250, 0-2500 mrem/hr.

Tritium monitor

Texam Nuclear Instrument Co.

Model 9160 "sniffer" tritium monitor 3

Range 100 uec T/m” air to 100,000 uc T/e” air

Air sampling equipment

The Staplex Company

Model TF-la Hi-Vol Air Sampler

Flow rate 20 CFM with TFA #41 filter of 4 inches diameter,

8 Eberline E-120 GM survey meters with thin end window probe and audible
speaker 0-50 mr/hr - 1.4 mg/c

1 Vtctorc,n Thyac with thin end window probes and audible speaker 0-20°mr/hr.

1.4 mg/cm

2 Victoreen 440 survey meters - ionization chambers - 0-300 mr/hr. -

3.0 mg/cm Mylar

1 Victoreen 44ORF survey meter - ionization chambers - 0-300 mr/hr, -

5 mg/cm? Acrylic

1 Eberline PAC 4G with aloha probe model Ac-21 and tritium probe model -

.85 mp/em® 0-5k cpm

1 Nuclear Measurements PCCIO-A Ser.673 Proportional Counter Converter (with
windowless fluw counter)

1 Baird Atomic Scintillation Detector Model 810 using 2" thick NaI(Ti)

Well Crystal - 0-10° cpm

1 Nuclear Chicazo !lodel 2592 Exposure Ratemeter (cutie pie) with Model 2593
Ion chamber- 0-1000 mr/hr., - 0-10,

2 Victoreen Radector 111 0- 1XR/hr, 20 mg/cm2 #2025

1 Rad-Cun Model AgB-10KG-5R - 0-10%/hr

1 Ludlum Model | with ilow energy thin Nal Scintillation detector.
Netnakhas 27 1077
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G. Victoreen Model 570 Condenser re-meter with lr, 2.5r, 10r, 100r, chambers.

H. Victoreen Model 687D, Minometer Il - Charger-Reader with indirect reading
Chambers 0-40mK and 0-200mR.

I. Harshaw Automatic Intergrating Picoammeter Model 20M0B with Theroluminescence
detector models 2000C and 2000P - O-1MR,

J. Ludlum 2206 Scaler-Ratemeter with Anderson-Braun moderator and Nancy Wood
detectors.

K. Canberra Multichannel Analyzer =~ Series 30 with 3" X 3" Nal crystal
detector - Range 1024 channels; 10%-1 counts/channel.



Appendix # & - METHUD, FREQUENCY AND STANDARD USED LN CALIBLATING
INSTRUMENTS LISTED.

I. Calibration of Instruments

Laboratory equipment used for contamination or biocassay measurements
is checked daily with a reference source when in use.

Survey Instruments are checked monthly with cross comparison to a
calibrated instrument or a small check source. The instruments are
calibrated with a standard source of 60c°. radium, or 137 . semi-annually.
The instruments used for the surveys in rhe laboratories gy the safety
staff are calibrated monthly and prior to each survey where exact dose
measurements are required. They are also spot-checked prior to every
field survey.

The calibration is carried out in a special facility by the radiation
protection staff, The standards available for instrumentation calibration

are:
I1. Beta Standards for GM counter

Beta reference sources from New England Nuclear Co. including
lé4c, 60c°, ZOQTl. 21031. and 23&,..

I11. Gamma Standards for Scintillation Counter

NENUCGannn reference sources to include 137c.. 60c°, 57c°, and ZZN. from

IV. Gamma Standards for lodiie Surveys and Thyroid Scans 1251 and 131g
simulated standards, including 125; NES 21lg and 131; NES 214

V. Standards for Liquid Scintillation Counter

Standard Source Set with Packard Tri-Carb including l4g, 3y, and
36¢,

R«Meter for X and Gamma Fields

Victoreen Instrument Co, Model 570 Condenser R-Meter with chambers
from 0,025 R to 100 R including low and medium energy chambers (7).

VI, Gamma Sources for Instrument Calibration

Rad {um 50mg, 3 mg, 10 mg, and two less than 1 mg.
60¢, ImCi, 15 mCi, 100 mCi, and 250 mCi.

137¢, 5 mCi, 25 mCi.

VII. The Laboratory survey meters of authorized users are calibrated on
a semi-annual basis with the measurements taken at a minimum of 2 points
on each scale. These calibrations are carried out at the Harvard University
Health Services calibration fucility. The calibration procedure is as follows:

l. Instrument checked for contamination of detector.

2. Mechanical ze.o is checked and adjusted if necessary
(meter turned off).

3., Batteries checked and replaced or charged, if necessary.



Appendix # 4 - Continued

VIii. - Con't.

Response checked for isotropism (side or end window) and
direction ol calibration specified, where appropriate.
Reproducibility checked by repeating measurements three
times. Both source and detector are moved and repositioned
each time,

Calibrations made of low dose levels with both sources and detector
suspended on ring stands which are moved as far as possible from
surrounding walls, floor, and other scattering surfaces. Distances are
measured from center of source to center of detector with tape measure.

Calibrations of high dose levels made with source positioned on
specially constructed table. The detector is positioned on supports at
pre-measured distances.

A variety of sources are available including 226Re (standardized by
comparison to NBS standards), sources »f 0.177 mCi, 1 mCi and 50 mCi,
137Cs, 241Am,

The calculations are basically checked with a Victoreen R-meter and
and the dose rates are calculated using the equation:

[" A

rl

The calibration curve is plotted and the intermediate points taken
from this curve.




Appencdix # 5
FACILITIES AND EQUIPM&NT

Diagram #1 depicts the radioisotope laboratory at the Holyoke Center
under the supervision of the radiation safety office, including a brief
description of the facilities. This facility is open to all University
personnel who may have need of the shielded cave, calibration facilities,
laboratory, hood, oi shielded storage area. A diagram is also included
of the EH&S laboratory faclilities where the low level procdures are carried

out t~ include bicassay preparations, survey wipe test preparation, and
other radioactive work.

The University facilities may be divided into the Cambridge and
Medical Areas. These are descrited as follows:

Cambr idge Area

l. Biological Laboratories - A three cornered building of five floors
for use of radioactive materials including a "hot laboratory'" which has
a shielded hood, lead shielding for storage of stock solutions, and a glove
box for iodinations which is attached to the hood and a continuous air
sampler. (see diagram #2)

2. Chemistry Department = includes Conant Laboratory which has several
laboratories for the use of radioactivity including approved hoods,
stainless steel sinks, and non-porous benches. Also the Gibbs and Mallinckrodt
Buildings, which are older buildings for use of low-level work.

3. Physics and Applied Physics Building iucluding Jefferson, Lyman
and Cruft used by the Physics Department for research purposes including
shielded areas for sealed sources. The Gordon McKay Building and Engineering
Building have laboratories also for low level materials. A new Science
Center has been recently opened and has facilities for the storage and use

of sealed sources as well as low level prepatory rooms for student demon=
strations.

Medical Area

1. Medical School Complex consists of nine buildings, of which several
have bezen remodeled for all research and teaching purposes. These have
four laboratories which have been equipped with continuous air samplers
for radioiodinations, stainless steel remote control hoods, and non-absorbent
benches. Two radioactive storage areas are housed here for the receipt,
storage, and disposal of radioactive waste and have space for over 50 thirty
gallon barrels. A freezer has just been installed in one of them which
has a fenced~in locked area. These are located at opposite ends of the
quadrangle for the convenience of the users who may deposit their waste
at specified times with radiation staff personnel who log in and package
the waste. Every laboratory must be approved for usc of radiocactive materials
as part of the review of the application for an authorization.

2. Also part of this complex is the School of Dental Medicine which
has several approved research laboratories.

3. The Laboratory for Human Reproduction and Reproductive Biology
was constructed 5-6 years ago and has modern hoods, benches, sinks, and
an approved radioiodination laboratory with a continuous air sampler.

The L.H.K.R.B. has one area designated as an animal facility with storage
space for animal carcasses.
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4. A new Seeley Mudd Building of five stories in height has been
recently opened and has three approved laboratories for radioiodinations
equipped with continuous air samplers. These all have modern facilities.

5. The School of Public Health formerly had a "hot lab." but it has
partially been dismantled for other purposes but is still used for radio-
active materials. There are two approved areas for radioiodinations with
continuous air samplers and a large animal research facility. The Industrial
Hygiene and Radiological Sciences laboratories are here with appropriate
facilities.

6. The Angel Memorial Building has been acquired for animal studies
and is equipped with operating tables, animal housing facilities, and
storage for animal carcasses. There are also research laboratories which
have been remodeled for the use of radiocactive materials.

7. The Shields Warren Radiation Laboratory has modern facilities
including animal facilities for animal use of radioisotopes, an iodination
laboratory with a continuous air sampler and nuclear medicine research
laboratories with appropriate hoods, lead shielding, and storage areas.

A cesium irradiator (separate license) is also housed here.

Many special facilities are available throughout the complex for
receipt, storage, handling, and disposal of radiocactive materials. A
special freezer is located in the School of Public Health for the storage
and disposal of animal carcasses and two hold-up tanks are in the former
"hot lab." for short-lived material, if necessary.

lodination facilities are equipped in goneral with continuous air
samplers unless the use is sporadic in which case the iodinations are
monitored for the release of airborne effluents on an individual basis.
Where the situation warrants it, special charcoal filters have been installed
in the ducts and if the releases are still higher than desired, specially
built lucite boxes are used which are connected to charcoal traps that
remove the gaseous radioiodine prior to its reaching the ducts., (Please
see attachment # 1)
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APPENDIX ¢ 5

Facilit and Equipmen

Laboratory facilities include a radioisotope laboratory and a con=-
ventional chemical laboratory for biocassays. A darkroom is also located
in the conventional laboratory area.

The radioisotope laboratory has the following equipment:

1. Cave box containing a pair of remote handling tongs; 1.5 inches
of lead shielding, lead glass viewing window. Air from cave
box is exhausted through an absolute filter.

2. Fume hood. Air from fume hood is exhausted through absolute
filter and flow rate checked by Environmental Health and Safety.

3. Hold-up tank. Stainless steel.

Liquids can be held for decay in this tank and monitored before
release to the sewer system,

4, Source storage room. Contains four storage pits, each 12" in
diameter, three feet deep with Pb covers &4 inches thick.

Also metal cabinets for storage of source.

5. Remote handling tools including multipurpose type with four
different jaw attachments. 7Tools for special remote operations
fabricated as needed.

6., Gamma alarm area monitor. Nuclear Measurements Corp., Model GA-2.

7. GM counter for rontamination and personnel surveys.

8. Copious supply of lead bricks.
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APPENDIX ¢ 6

STURAGE OF SEALED SOUKCES
SUTUPE AMIUNT CU.\'TAINER[DEVICE MANUAFACTURER MUODEL/SERIAL #(S/N)
210Po 1.45 uCi Lead Box N/A S/N A668
55Fe 0.86 mCi Lead Box lsotopes Products A-2 capsule
Labs.
109Cd 0.27 mCi Lead BRox Isotopes Products A-2 Capsule
55Fe 1 mCi Lead Box N/A S/N A488
60Co <0 uCi Lead Box N/A N/A
244Cm 0.092 mCi Lead Box N/A S/N B769
55Fe 0.59 mCi Lead Box N/A S/N B=770
244Cm 0.094 mCi Lead Box N/A A996
133Ba 100 uCi Lead pig N/A N/A
60Co* 1.5 mCi . Lead Pig N/A N/A
241 /An/Be 3 nCi Lead Pig in lead box N/A S/N AMN-33073
90Sr 3.3 mCi Lead Pig in safe N/A N/A
60Cox <l.6 mCi Lead Pig N/A N/A
137Cs 3.9 mCi Lead Pig Tracer Lab. N/A
60Co 716 mCi & irradiator Technical Operations Model 402
60Co* 0.66 mCi Lead pig Nuclear Chicago S/N A27
60Co* 0.150 mCi Lead pig N/A N/A
90Sr* 10 mCi Lead pig Victoreen Model 5408
241Am/Be 0.029 gms. Polyethylene Can Monsanto N/A
137Cs* 34.4 mCi Lead Pig N/A N/A
90Sr* 217 mCi Lead pig inilead box M Model 601B
90Sr* 217 mCi Lead pig in lead box 3M Model 601B
241/Am/Be 10 mCi Borated polyethylene N/A N/A
137Cs 10X0.01 mCi Cabinet (shielded can) N/A N/A
24]1Am 100 mCi Lead Pig NEN Model A-198
3H* 500 mCi Tin can Amersham Model TKC3
55Fex* 12.7 mCi Lead Pig NEN S/N 240917
24 1Am* 0.250 mCi Cabinet N/A N/A
241Am/Be 8.3X10°m/sec Lead Pig Monsanto N/A
252Cf 0.200 mCi Polyethylene shielded can Savannah River Lab. University Source
60Co* 0.095 mCi Lead Pig Tracer Lab. Model R-31
90Sr* 4X200 mCi Lead Pig in Lead Box N/A N/A
60Co* 0.182 mCi Lead Pig N/A S/N 529
90Sr* 50 mCi Applicator in wooden box Technical Uperations Model Ml
90Sr* 6.6 mCi cabinet Researcn Specialties Model 600-3
90Sr* 13 mCi cabinet Jarrel - Ash Model 26-752
Chromatograpn
90Sr* 13 mCi cabinet " " Model 26-252
90Sr* 6.31 mCi cabinet Research Specialties Model 600-3
60Co* 81.4 mCi well N/A N/A
60Co 2 mCi Lead Pig AECL N/A
60Co 54.4 mCi Lead Pig N/A N/A
60Co* 2] wCi Lead Pig N/A N/A
3H* 55 mCi cabinet Chromatograph source N/A
137Cs 15 mCi Iron pig in lead box N/A N/A

241Am/Be X105 m/sec well N/A N/A
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60Co0 144
60Co 60
60Co 1
60Co 22
60Co 10
137Cs 37
137Cs 2.5
137Cs 0.787
60Co 1
90Sr 6.6
63Ni 15
62Ni 15
137Cs* 658
60Co 106

Those sources marked with an asterisk have

at least ten years., It is requested that suc'.

uCi
uCi
mCi
uCi
mCi
mCi
mCi
mCi
mCi
mCi
mCi
mCi
mCi
wCi

Lead
Lead
Lead
Lead
Lead
Lead
Lead
Lead
Lead

pig
pig
pig
pig
pig
p