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6 Byproduct, source, and/or 7. Chemical and/otr physical

Pursuant (o the Atomic Energy Aot of 1954, as amended, the Energy Reorganization Act of 1974 (Public Law 93-438), and Title 10
Coxde of Cederal Reaulutions, Clapter |, Pars 30, 31, 32, 33, 34, 38, 39 80 andd 70, and in reliatice on statements and representations herelafote
made by the Lioensee, & loense 1 hereby issued nuthorizang the hioenser to tegeive, acguire, possess, and transfer by product, source, and special
nuclear material desipnated below . 1o use such material for the purposeds) und @ the placels) designated below 10 deliver or transfer such material
o persotis authorized 10 receive it in accordunce with the regulations of the applicable Panis). This hicense shall be deemed 10 contiin the conditions
spegified in Secvon 183 of the Alotic Energy Act of 1954, as amended, and is subject 1o all apphicable rules, regulations and orders of the Nucleat
Regulatory Commission now or heresfier in effect and to any conditions specified below

Licensee In accordance with letter dnted

August 21, 1992,
1. Columbia University | 3. License number SNH—1995 is amended in
. its entirety to read as follows:

2 289 Engineering Terrace r~"~ — Pl e P ——
500 West 120th Street 4 Expimtion date  August 31, 1997
New York, New York 10027 ARy e el i e Ay

5. Docket o1

Reference No 070-03074; 070-00882

. - - - - - - P PUNSp— e e e i e

§. Maximum amount tha! licensee
special nucleat material form may possess @t Lny one time
under this license

A. Uranium enriched inWranium A..Plated electrodes in two A, 2.37 grams

235 isotope to less-than fission counters
99.99% Uranfum 235
B. Uranium enriched . 1um B, Foils B. 286 grams

235 isotope to legs than
99.99% Uranium 235
€. Plutonium 239 C. Sealed neutron sources C. Not to exceed 80 grams

per source and 363 grams

‘ total
Plutonium 239 . D. Plated detector sources D. 0.8]1 grams
Uranium 233 E. Liquid E. 0,035 grams

e gl g . e B e et e el At g et .
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. Authorized use

For storage only.
For storage only.
For use in teaching and training of students. calibrat\on of instruments.
For storage only.

For storage only, 120170

moOo|mD o ™MD
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10,  Licensed material may be used only at licensee's facilities at Columbia University
in the City of New York bounded by 114th Street and 120th Street between Broadway
and Amsterdam Avenues, New York, New York, Barnard College bounded by 116th Street
and 120th Street hetween Broadway and Riverside Drive, New York, New York, and
Nevis Cyclotron Laboratory, Irvington, New York.

11. A, Licensed material shall be used by, or under the supervision of, individuals
designated by the Radiation Safety Committee, David Brenner, Ph.D., Chairman.

B. The Radiation Safety Officer for this license is Neil Wothergpoon, Ph.D.
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MATERIALS LICENSE o SNM-1995 @
SUPPLEMENTARY SHEET Docket or Reference mmﬁn

e 070-03074 e

it — - S .. Amendment No. 01 __,_\.
(Continued) CONDITIONS

12. A.  Sealed sources and detector cells shal)l be tested for leakage and/or .

contamination at intervals not to exceed & months or at such other intervals as

are specified by the certificate of registration referred to in 10 CFR 32.210,
not to exceed 3 years.

Notwithstanding Paragraph A of this Condition, sealed sources designed to emit

alpha particles shall be tesied for leakage and/or contamination at intervals not )

to exceed 3 months,

¥

A 2l ;
In the absence of a cqr(iﬂac‘ib from a transferor indicating that . test has been
made within six months prior to the transfer, & 4¢galed source or cetector cell
received from another person shall not be put intb4d§p until tested.
N )

L)

Fach sealed source fabricated by the licensee shall bgﬂjnspected and tested for

construction defects, leakage, and contamination prior-to any use or transfer as
a sealed sour;‘g,“ g , W :

4 A § -
(1) they contain only hydeogen 34 or ] 3 -

o Ry I L .
(i1) they confain onlg;a g:s;;przii.g.

Sealed sourceés™and detect&:]:f!1s need not Pe'leak tested,jf:

0 T

(111) the half{life of the isotope 1is; 30 days oress; or

(iv) they contafﬁ,not more than 160~aicrocdr$§s of betj;and/or gamma emitting ;
material or'net more than 10 micrecuries of alpha emitting material; or r

i

[

(v) they are not designed to emt alpha partic\isqnare in storage, and are not |

%

being used. However, when they are removed from storage for use or transfer |

to another person, and have.not been tested within the required leak test B
interval, they shall be tested before use or transfer. No sealed source or [;
detector cell shall be stored for a period of more than 10 years without
being tested for leakage and/or contamination.

The test shall be capable of detecting the presence of 0.005 microcurie of
radioactive material on the test sample. Records of leak test results shall be
kept in units of microcuries and shall be maintained for inspection by the )
Commission. 1f the test reveals the presence of 0.005 microcurie or more of .
removable contamination, a report shall be filed with the U.S. Nuclear Reguliatory g
Commissicn and the source shall be removed from service and decontaminated,
repaired, or disposed of in accordance with Commission reqgulations. The report
shall be filed within 5 days of the date the Teak test result is known with the
U.S. Nuclear Regulatory Cummission, Region I, ATTN: Chief, Nuclear Materials
Safety Branch, 475 Allendale Road, King of Prussia, Pennsylvania 19406. The )
report shall specify the source involved, the test results, and corrective action|g
taken. !
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License No, SNM-179§
Docket No. 070-03074
Control No. 117128

Columbia University

ATTN: Neil Wotherspoon, Ph.D.
Radiation Safety Officer

289 Engineering Terrace

500 West 120th Street

New York, New York 10027

Dear Dr. Wotherspoon:
Please find enclosed an amendment to your NRC Material License.

Please review the enclosed document carefully and be sure that you understand all conditions.
If there are any errors or questions, please notify the Region I Material Licensing Section,
(215) 337-5093, so that we can provide appropriate corrections and answers.

Please be advised that you must conduct your program involving licensed radioactive
materials in accordance with the conditions of your NRC license, representations made in
your license application, and NRC regulations. In particuiar, please note the items in the
enclosed, "Requirements for Matenals Licensees."

Since serious consequences to employees and the public can result from failure to comply
with NRC requirements, the NRC expects \icensees to pay meticulous attention to detail and
to achieve the high standard of compliance which the NRC expects of its licensees.

You will be periodically inspected by NRC. A fee may be charged for inspections in
accordance with 10 CFR Part 170. Failure to conduct your program safely and in
accordance with NRC regulations, license conditions, and representations made in your
license application and supplemental correspondence with NRC will result in prompt asd
vigorous enforcement action against you. This could include issuance of a notice of
violation, or in case or serious violations, an imposition of a civil penalty or an order
suspending, modifying or revoking your license as specified in the General Policy and
Procedures for NRC Enforcement Actions, 10 CFR Pant 2, Appendix C.
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Ms. Sherri Arredondo

US Nuclear Regulatory Commission
475 Allendale Road

King of Prussia, PA 19406

Dear Ms. Arredondo
This is to inform you that effective Augnst 31, 1992, Dr, Leon Lidofsky will
no longer Chair the Radiation Safety Committee. His successor will be

Dr. David Brenner. His curriculum vitae is enclosed for your review,

We are, therefore, requesting the appropriate amendment to our license be
made.

If your have any questions regarding this matter, please feel free to contact me
at 212 854-8749.

Sincerely, RECEIVED BY LFDCA

r il | .m' ; : g
/ludk We ﬁf’ il pme_/° Ly @/'z* ““““
Neil Wotherspoon 5 Lo .(i‘j_t " { AaplRpR I
Radiation Saiety Officer & “[:f_/;&!fv ‘:» -
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Curriculum Vitae
DAVID JONATHAN BRENNER

Date of Birth: 9 June 1933

Place of Birth: Liverpool,England

Nationality: British

Status: Fermanent Resident of U.S5.A.

Bducation: 1963-1970 Merchant Taylors’ Scheol
Crosby, Liverpool, England.
Examinations passedz“

GCE A-levels: Mathematics (grede A), Physics(A)
Chemistry (A), Ceneral Studies (4)

GCE S-level: Physics (distinction)
1971-1974 Oxford University, St. Edmund Hall
reading Physics and Philosophy
Avarded Carter Physics Prize, 1974.
Degrees obtained: B.A., M.A. (II-1)

1975.1976 Medical College of St. Bartholomews Hospital,
University of London.

Degree obtained: M.Sc. in Radiation Physics
(Distinction)

1976-1979 University of Surrey, Physics Department
Degree obtained: Ph.D
Thesis Topic: Pion Interactions with Light Nuclei

and Applications to Radiotherapy.
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APPOLNTMENTS

1692- Associate Professor, Depurtment of Nadiation Oncoelogy, |
College of Physicians & Surgeons, Columbia University |

1986-92 Assistant Profcssor, Department of Radiation Oncolofy,
College of Physicians & Surgeons, Columbia University

1983-86 Associate Research Scientist, Rediological Research Laboratory,
College of Physicians & Surgeons, Columbia University

1981-83 Staff Member, Los Alamos National Laboratory

197981 Postdoctoral Fellow, Los Alamos Scientific Laboratory.

AVARDS

Vinner, 1992, NCRP Moseley Prize.

Vinner, 1991 Radiation Research Society Annual Research Avard

P.1. of American Cancer Society Research Grant "On the Problem of High
vs Lov Dose Rate for Cervical Carcinoma", 1991-1994,

P.I. of NIR grant "Radon, Bronchial Morphometry and Occupational Health",
1991.1993.

P.I. of NCI Newv Investigator Reseaich Grant 1985-198%9:
"Early Bffects of Radiation-Induced Radicals"

Oxford University Carter Physics Prize, 1974.

MEMBE SHIPS and COMMITTEES

Associate Bditor, International Journal 2£ Radiation Biolggx.

Consultant, ICRP/ICRU Committee on the Quality Factor, 1984-

Member, IAEA Advisory Group on Nuclear and Atomic Data for Radiotherapy
and Radiobiology (1985)

Consultant, Los Alamos National Laboratory, 1987~

Member, NCI Site Reviev Committees, University of Rochester, 1983,
University of Visconsin, 1990; Memorial Sloan-Ketterinzm, 1991,

Member, Radiation Research Society Membership Committee, Avards Committee

Member of Program Committees for 34th and 36th Annusl Meetings of
Radiation Research Society, 1986, 1988,

Member of Program Committee for Sth International Congress of Radiation
Research, Toronto, 19%1.

Member of Program Committee for Vorld Space Congress, 1992,
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79,
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Brenner, D, J., Medvedovsky, C., Huang, Y., Merriam, G. R., and Vorgul,
B. V. Accelerated heavy particles and the lens VI. RBE studies at l-v
doses, Radiat. RKes. 128, 73-81 (1991),

Ball, E. J. and Brenner, D. J., The Dose-Rate Effect Revisited -
Radiobiological Considerations of Importance in Radiotherapy. Int. J.
Rediat. Oncol. Biel. Phys. 21, 1402-1413 (1991).

Brenner, D. J. and Hell, E. J., Fisctionated High Dose-Rate versus Lov
Dose-Rate Regimens for Intracavitary Brachytherapy of the Cervix. 5
Equivalent Regimes for Combined Brachytl.:yapy and Zxternal Radiation.
Int, J. Radiat, Oneol. Bieol., Phys. 21, 1415-1423 (1991).

Hall, E. J. Astor, M., and Brenner, D. J., Biological Intercomparison of
Neutron Beames Used for Radiotherapy CGenerated by p*-MBe in
Hospital-Based Cyclotrons. British Journal of Radiology 63, 66-71
(1992).

Brenner, D. J. BRadon - Current Challenges in Cellular Radiobielogy.
Int. J. Radiat. Biol. €1, 3-13 (19%92)

Eall, E. J. and Brenner, D. J., The Dese Rate Effect in Interstitial
Brachytherapy « A Cuntroversy Resolved., British Journal of Radiology
65, 262-247 (1992).

Brenner, D. J, and Hall, E. J., Radiation-induced oncogenic
transformation: the interplay betveen dose, dose protraction, and
radiation quality. To be Published in Advan. Radiat. Biol. (1992).

Erenner, D. J. and Vard, J. F., Constraints on Energy Deposition and
Target Size of Multiply-Damaged Sites Associated with DNA Double-Strand

Breaks. International Journal of Radiation Biology, €1, 737-748
(1992),

Hall, B.J. and Brenner, D.J., Needles, Vires and Chips - Advances in
Brachytherapy. Clin. Oncol., 4, 249-256 (1992).

Brenner; D. J. Dose, volume and tunor-control predictions in
radiotherapy, To be Published in Int, J. Radiat. Oncol. Biol.
Phys. (1992)

Brenner, D, J. Correlations betveen o/f and T ,gx implications for
clinical biological modelling. To be Publisheé n Brit. J., Radiol.
(1992).

Brenner, D, J,, Medvedoveky, C., HRuang, Y., and Vorgul, B. V.
Accelerated heavy particles and the lens VIII. Comparison betveen the
effects of iron ione (19C keV/um) and argon ions (88 keV/um). To be
Published in Radiation Research (1992).
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PROCEEDINGS AND BOOK CRAPTERS

Brerner, D. J. and Jacksen, D. F. 4 Cluster Approach to Stopped Pion

A?;ggption on Oxygen and Carbon, A.I.P, Conference Proceedings, 47, 632
( ).

Bremner, D, J. Pion Interactions with Light Nuclei and Applications to
Radiotherapy, Rutherford Laboratory Report RL-78-032 (1979).

Dicelle, J. F., Zaider, M. and Brerner. D. J. ‘Dosimetry of Pions' In
fdvances in Radiation Protection and Dosimetry in Medicine, Thomas,

K. H. and Perez-Mendez, V., Ed=., Plenum Press, Nev Vork, 0).

Brenner, D. J., Zaider, M., Dicello, J. F. and Bichsel, H. Theoretical
Approaches to Energy Deposition in Small Sites. In Proceedings, 7th
Symposium on Microdosimetry, Booz, J., Ebert, H. G. and Hartfiel,
H, D., Eds., Commigsion of the European Communities (1981).

Erenner, D, J., Prasl, R. E., Dicello, J. P. and Zaider, M. Improved
Calculations of Energy Deposition from Fast Neutrons. In, Proceedings,
Fourth Symposium on Neutron Dosimetry, Berger, G, and Ebert, H. G.,
Eds., Commission of the European Communities (1981).

Dicelle, J. F., Brenner, D. J., Zink, S., Berardo, P. A. and Rogen,
I. I. A Method for the Direct Measurement in the Treatment Volume of
Neutron Dose from Pion Stars. In, Proceedings, Fourth Symposium on
Neutron Dogimetry, Berger, €. and Ebect, K. G., Eds., Commission ¢f the
European Communities (1981).

Dicelle, J. F. and Brenner, D. J. Radiation Quality of Beams of Negative
Pions, in Pions and Heavy Ion Radiotherapv: Preclinical and Clirical
Studies, (L.D. Skarsgard ed.) Elsevier Biomedical (1982).

Zaider, ¥ and Brenner, D. J, Computational details of the Monte-Carlo
simulation of proton and electron tracks. In Proceedings of workshop on
the interface between radiation chemistry and radiation physics, Argonne
National Laboratory ANL-82-88 (1983).

Branner, D. J. and Zaider, M. The soft x-ray experiment revisited. A
theoretical analysis. In Proc. of the 8th Symp. on Hicrodosinatrg.
Julich, Fed. Rep. of Cermany (J. Booz and H. Ebert, eds.), EUR 83
pp. 639-649 (1983).

Goodhead, D, T. and Brenner, D. J. The Mechanism of TFadiation Actien
and the Physical Nature of Biological Lesions. In Proc. of the 8th
Symp. on Microdesimetry, Julich, Fed. Rep. of Germany (J. Boez and
K. Ebert, eds.), EUR 8395 (1981).

Brenner, D. J. , Zaider, M. and Bradbury, J. N. Investigation of
mechanisms of radiation action using track structure calculations for
heavy ions., 1Ir Proc., 7th Int. Congress of Radiation Research (J. J.
Broerse, G.V. Barendsen, H.B. Kal and A. J. Van der Kogel, Eds.),
Martin Nijhoff, p.E1-05 (1983).
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14,
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18.

19.

20.

21,

Zaider, M. and Bremner, D. J. Microdosimetry and Radiation Chenmistry.
In Proc., 7th Int, Congress of Radiation Research, (J. J. Broerse,
G, V. Barendsen, H. B, Kal, and A. J. Van der Kogel, Bds.), Martin
Nijhoff, p. E1-22 (1983).

Brenner, D. J. and Zaider, M. Some analysis techniques and gresults of
the Monte-Carlo simulatione of proton and electron tracks, In
proceedings of Vorkshop on the Interface betveen Radiation Chemistry
and Radiation Physics, Argonne Natioral Laboratory ANL-82-88 (1983).

Brenner, D. J. ené Zaider, M. The transport of low energy electrons in
vater end some physico-chemical implications. In Proc. Vorkshog on
Electronic and Ionic Collision Cross-Sections Needed in the Modelling

of Railation Interactions ith Matter, Argonne Laboratory Report
ANL-84-28 (1984)

Brenner, D. J. and Prael, R. E., Non-elastic Cross-Sections for Neutron
Interactions vith Carbon and Oxygen above 14 MeV. In ‘Nuclear and
Atomic Data for Radiotherapy and felated Radiobioleogy’ (08d. K,

1 | 87).

Okamoto) International Atomic Energy Agency, vienna (19

Srenner, D. J., Prael, R, E. and Little, R, C.,, Neutron charged-particle
cross sections and their ingorporation inte Monte-Carlo neutron
transport codes. Les Alamos National Laboratory Report LA-UR-87-3337
(1987).

Brenner, D, J. and CGeard, C. R,, The use of =soft X rays to probe
mechanisme of radiobiological damage. In ’'X-ray microscopy II' (Ed, D.
Sayre) Springev-Verlag, Heidelberg (1983).

MWiller, R €, Geard, C. R., Brenner, B. J., Komatsu, Kis
Randers-Pehrson, G., Marino, §. &. and Eall, E. J. The effects of
temperal dietribution of dose on neutron-induced oncogenic
transformation. In Cell Transformation and Radiation-Induced Cancer.
Eds., K. H. Chadwick, C. Seymour and B. Barnhait, Hilger
Publishers, pp 357-362 (1989).

Brenner, D. J. and Ceard, C. R. Links betveen radiation track
structure, radiochemical species and cell survival, In The Barl
Effects of Radiation on DNA. Eds., E. M. Fielden and P, ~O'Neill,
Springer-Verlag, pp 33-48 (1991).

Rall, E. J. and Brenner, D. J., The Radiobiological Basis of Recent
Innovations in Brachytherapy. Activity 3, 91-93 (1991).

Brenner, D. J. and Ball, E. J., Fractionated High Dose Rate Versus Lov
Dose Rate Regimens for Brachytherapy of the Cervix: A Non-Mathematical
Guide for the Perplexed. Activity, Supplement 2, 11-14 (1991).

Brenner, P. J., Potential enhanced risk for Space-Station astronauts
exposed to highly fractionated doses of fast protons. In Radiation
Research, A Twentieth-Century Pespective. Vol. 1II, Eds,, V. ¢
Devey, M. Edington, R.J.M Fry. Academic Press, San Diego, 1992.
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