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3 FORM 374 PAGE I OF 7 PAGES g!
'

U.S. NUCLEAR REGULATORY COMMISSION
I3 ' ..

, . 3 MATERIALS LICENSE Amendment No. 75 g
*

J1 3
' '

g Pursuant to the Atomic Energy Act of 1954, as amended, the Energy Reorganization Act of 1974 (Public Law 93-438), and Title 10, Code of h
,

( Federal Regulations, Chapter I, Parts 30,31,32,33,34,35,36,39,40, and 70, and in reliance on statements and representations heretofore made }|g

; N
by the licensee, a license is hereby issued authorizing the licensee to receive, acquire, possess, and transfer byproduct, source, and special nuclear Di

'

|

material designated below; to use such material for the purpose (s) ar:d at the place (s) designated below; to deliver or transfer such material to 3|
N persons authorized to receive it in accordance with the regulations of the applicable Part(s). This license shall be deemed to contain the conditions E|

|

| @ specified in Section 183 of the Atomic Energy Act of 1954, as amended, and is subject to all applicable rules, regulations, and orders of the E|
i ! Muclear Regulatory Commission now or hereafter in effect and to any conditions specified below. El
: 9 EI

'
| 5 E
'
' 3 L'""'#* In accordance with the letter dated 3'

'
,
: June 4,1996 38 I New England Medical Center 3. License Number 20-03857-06 is amended in 3

its entirety to read as follows: y
5 2171 Harrison Avenue ERD COPY--- -),

| Boston, Massachusetts 02111 4. Expiration Date June 30, 2001 j
C 5. Docket or 0'

Reference No. 030-01868 33 e
a 6. Byproduct, Source, and/or 7. Chemical and/or Physical 8. Maximum Amount that Licensee g
a Special Nuclear Material Form May Possess at Any One Time jj Under This License j

5 A. Any byproduct material A. Any radiopharmaceutical A. As needed E
5 identified in 10 CFR identified in 10 CFR. E
s 35.100 35.100 E

'

5 B. Any byproduct material B. Any.radiopharmaceutical B. As needed E,

9 identified in 10 CFR- identified in 10 CFR E
i 35.200 35.200 E
s C. Any byproduct material C. Any radiopharmaceutical C. As needed E
s identified in 10 CFR identified in'10 CFR E
s 35.300 35.300

E|s D. Any byproduct material D. Any brachytherapy source D. 3 curies si
3 identified in 10 CFR identified in 10 CFR gl
3 35.400 35.400 g
s E. Any byproduct material E. Any diagnostic source E. 5 curies E
3 identified in 10 CFR identified in 10 CFR g
3 35.500 35.500 g

~

$ F. Uranium depleted in F. Cadmium plated metal F. 300 kilograms 2
3 Uranium 235 g
3 G. Any byproduct material G. Any G. Not to exceed g,

3 with Atomic Numbers 3 500 millicuries of each il
3 through 83 and half-life radionuclide with a total 2!
3 of less than or equal to possession limit of 2
3 120 days 20 curies 2
3 H. Hydrogen 3 H. Any H. 1200 millicuries 2
a 1. Carbon 14 I. Any I. 250 millicuries :|

.

j J. Xenon 133 J. Any J. 3 curies !
| a K. Chlorine 36 K. Any K. 5 millicuries s-'

L. Any L. 45 millicuries j| s L. Calcium 45
s M. Nickel 63 M. Any M. 3 millicuries s

'

| j N. Zinc 65 N. Any N. 5 millicuries 2|
a 0. Cadmium 109 0. Any 0. 2 millicuries ilj P. Gadolinium 153 P. Any P. 2 millicuries sj,

a Q. Any byproduct material Q. Sealed sources Q. Not to exceed I curie per 21,

| with atomic numbers source and 20 curies 3|3 g'i
a. 3 through 83 \ total ;|
ElR. Iridium 192 R.; Sealed sources (BY R. Not. exceed 10 curies g|,

9610070157 960813 E in 10 .7 _ alPDR ADOCK 03001060 m m 2susues m m mwast m 1susususonm m musususs m m m m 1scj
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b d
! | Amendment No. 75 E

'

I
E 4

| Mallinckrodt Model per source and 20 curies 'g I

j i CI L BV) total q
' | S. Hydrogen 3 S. Neutron tubes S. Not to exceed 14 curies g ,

g each and 42 curies total y !
g T. Any byproduct material with T. Activation products T. As needed g

I

g half-life less than
g |

y 120 days
y,

a
N >

g 9. Authorized use'
'

g,
, 1

N! g A. Any uptake, dilution and excretion procedure ap ved in 10 CFR 35.100.j g
n B. Any imaging and localization proceduri#appFoved jl0 CFR 35.200. g

'

i C. Any radiopharmaceutical therapyJrocedure approve lin
Anybrachytherapyprocedure_approvedin10CFR35.400p0CFR35.300. g,

- i D.
Medical use of sealed sources included in 10 CFR 35.500 i)npompatible devices

.g
s y;

j E.
y )

| registered pursuant to.10~CFR 30.32(g). O Ig
: F. Shielding in a linear accelerator.y
! G. through Q. Medical diagnosis,' therapy and research in humans'i,nNpcordance with any N

y
| g applicatQe food andsDrug Administration (EDA)Ae'quirenfents. Research and E

N: development as defined i'n Section 30.4,0 1CFR Part 30, including animal
|

I t
studies shd instrumentaalibrafiori.') [ j O N |

f

I
igh Dose Rate I

One source to be ussd in a Nucletron' migriiSe]ectro,nBrachytherapy Dev,1c'e for interst'itial,jhtracavitarygbr bronchihl) Afterloading
R., I

treatment. One- I'

I
source in its shipVing container 9towbe iidhs"ppssession of the {icensee as necessary 3

I for replacement offthe source in'.the irradiation #di91ce!M --k N
I S. Sealed D-T neutron generator tuberto'indasbre body" fat <in chumansd E

'

?

| I T. For possession incident to neutron captQr:ej therapy in! hum'ans only. Il
1 - n t r ; f ( Un ,Je % i
1

, CONDITIONS ~r > 1
! g; C E/.

Licensed material listed in items' 6)A.. through/6.0. an'dLitem 6.R. may be used Ei 10. A. '

9 only at the licensee's facilities at'171 Harrison Av'eriue, 25 Bennet Street, E,

'

N 170 Morton Street, 75 Kneeland Street, State Laboratory Institute ^'] Mass. DPH), i
B 305 South Street, 20 Ash Street, and Lemuel Shattuck Hospital, and the USDA i

~

B Northeastern Region Human Nutrition:Research'lCenter on Aging at Tufts E

| 1 University, all in Boston, Massachusetts. ' E
5 N

| s B. Licensed material listed in item 6.Q. may be used only at the licensee's E i

| B facilities at 750 Washington Street, Boston, Massachusetts. E
!

B E
'

B C. Licensed material listed in item 6.P. may be used at the licensee's facilities E
b listed in 10.A. and at the Massachusetts Institute of Technology Reactor (

, | Facility, 138 Albany Street, Cambridge, Massachusetts. E|
! B N

I D. Licensed material listed in item 6.T. may be possessed as a result of boron N'

g neutron capture therapy on humans at the Massachusetts Institute of Technology a
p Reactor Facility,138 Albany Street, Cambridge, Massachusetts. E

i N E
y 11. A. The use of licensed material in or on humans shall be by a physician as defined a
p in Section 35.2 or 10 CFR Part 35. W
5 R
p B. Physicians designated to use licensed material in or on humans shall meet the g

( training criteria established in 10 CFR Part 35, Subpart J and shall be g

Ymmm = -m mm mmm mmmmm mm m m wm m m m m mmm mm wwmm=mcwwwmm acmwmN,
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| s
<

i g designated by the Radiation Safety Committee. In addition, physicians @
y designated to use licensed material in conjunction with boron neutron capture y

,

p therapy on humans shall meet the requirements in the letter dated June 10, 1993. g
g The licensee shall maintain records of individuals designated as users, g

4 1 y
g C. Medical Physicists designated to perform licensed activities in conjunction with*

g
g the licensee's program for the High Dose Rate Remote Afterloading Brachytherapy y
y Device shi.11 meet the training criteria established in 10 CFR 35.961 and shall

y
g be designated by the Radiation Safety Committee. Physicists designated to y
y perform licensed activities in conjunction with boron neutron capture therapy on

p
y humans shall meet the requirements in.-the. letter dated June 10, 1993. The
y licensee shall maintain recordg6fiin'div3d@s esignated as users.,

I
D. Licensed material forioth'er than human use shall e% sed by, or under the N

| supervision of, individuals designated by the Radiatio'n. Safety Committee, F. X. I!

Mass 6,C.H.P.,Chaifperson. The licen.see shall maint'ain) records of individuals I
y

designated as users. V N

_ | -7 $k ICn x
E. The Radiation / Safety Officer,for this license is ,J. Massa, C.H.P. N

'

I ,% q)g - W-

3 12. A. Sealed sourcePand detector? cells shiilFbe est for leakigd and/or #I4

cont amination;at intervals 4not/to exc~eed 6 o'nih'sfor at such-other intervals as I
I are specifie I

not to excee,d by the, certificate ofyreglystr t?io'nweferred t'odn 10 CFR 32.210,I
,

d'3 years. '' M fif U
' g

N
f

f) %Ay7T C l ~# E

Notwithstand(ing Paragraph A of this Con i 'onfseaN'bIsources designed to emitE
'

5 B.
'

N alpha particles shall be tested:for leakacje~ and/or2contaminatio'n at intervals E !
5 not to exceedt3 months. J Qf@m g' N E

'

y, ,s ., 'c.

5 C. In the absence of a certificate from a tiansfero'r indicating that a test has E
s been made within six months prior.to thei rahsfer, a, sealed source or detector Wt

s cell received from' another person shall not be put into use until tested. Evi % W
9 D. Each sealed source fabricated by the licensee shall be inspected and tested for W
B construction defects, leakage, land containination prior to any use or transfer as q
b a sealed source. -

*
E

i E ;
! E. Sealed sources and detector cells need not be leak tested if: E !
a g

-

k (i) they contain only hydrogen 3; or g

!(' E
p (ii) they contain only a gas; or g
a N'
p (iii) the half-life of the isotope is 30 days or less; or g

16 E
g (iv) they contain not more than 100 microcuries of beta and/or gamma emitting g
g material or not more than 10 microcuries of alpha emitting material; or g
b E

*

B (v) they are not designed to emit alpha particles, are in storage, and are not g
g being used. However, when they are removed from storage for use or g
a transfer to another person, and have not been tested within the required g
i leak test interval, they shall be tested before use or transfer. No sealed g
N E

!=mmm--mmmmmm--mmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmwd
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'

I N
p source or detector cell shall be stored for a period of more than 10 years i
p without being tested for leakage and/or contamination. g
I it F. The test shall be capable of detecting the presence of 0.005 microcurie of g
g radioactive material on the test sample. Records of leak test results shall be g
g kept in units of microcuries and shall be maintained for inspection by the g
g Commission. If the test reveals the presence of 0.005 microcurie or more of g ;
p removable contamination, a report shall be filed with the U.S. Nuclear
g Regulatory Commission and the source shall be removed from service and g j

g |
g decontaminated, repaired, or disposed of in accordance with Commission i

g
Iy regulations. The report shall be. filed within 5 days of the date the leak test

g result is known with the U.S.iNucl"ea ERe'gulatory, Commission, Region I, ATTN:
y Chief, Nuclear Materials \SaTety' Branch, 475"Aljsndale Road, King of Prussia, N

~

g Pennsylvania 19406.s Qbe" report shall specify the40urce involved, the test |g results, and correctlye action taken. #f gOB
G. The licensee is authorized to collect leak test samples-for analysis by the U, t

j licensee. Alternatively, tests for leakage and/or captainination may be E

performed by persons sp'ecsifically licensed by't eiCommissidn or an Agreement I
I

,

! State to perform such serkicek yM N '

' M\ ?& ; Q E
~

I
The licensee shallrdonduct a phys {Eal i v' ento'ry 'd ' Cy.three (3) months to account for

E13.I all sources and/or ' devices receised(and possesse ursuant to 10*CFR 35.57, 35.400 EI
N and 35.500 and every six (6) month ~ssfbr all 6tfer s6ur'ces.and/or7 devices. N '

s) Al D rmr ,d ~h E i

Detector cells co6taining|Mt'itanium@pper'lyto{M#W
'

N 14. tritidd fo'il'iir a' scandium:tritide foil shall E |5 only be used in conjunction With a pr perating temperature control mechanism E ;I which prevents foil'temperatur_es: fromiexceeding4 hat specified by the manufacturer. E
g n -

- 4 Ag $ |
5 15. Notwithstanding the requirements of 10'CFRt35.'49(3)and (b), .the licensee may use for E ;

W medical use any byproduct material or'reagentakit. # N N
s

E'

B 16. Sealed sources or detector cells containing licensed mat'erial shall no't'be opened or E
B sources removed from source holders or detector cclls by the licensee. E
y 4 4- T g
? 17. The licensee is authorized to hold radioactive' material with a physical half-life of N
N less than 120 days for decay-in-storage before disposal in ordinary trash, provided: Ei 6
3 A. Radioactive waste to be disposed of in this manner shall be held for decay a N |
9 minimum of 10 half-lives. |
B

E 4

g B. Before disposal as normal waste, radioactive waste shall be surveyed to E| g determine that its radioactivity cannot be distinguished from background. All N
| g radiation labels shall be removed or obliterated. (
! !

E
g C. Generator columns shall be segregated so that they may be monitored separately n

<

g to ensure decay to background levels prior to disposal. W,

h
E

g 18. Experimental animals administered licensed materials or their products shall not be $
y used for human consumption. g,

i !
E| g 19. The licensee may transport licensed material in accordance with the provisions cf g

g 10 CFR 71, " Packaging and Transportation of Radioactive Material." g

kmm--mmmmmmm--mmmmmmmmmmmm--m--mmmwwwmmmmmmmmmE
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| n
b 20. Pursuant to Sections 20.106(b) and 20.302 of 10 CFR part 20, the licensee is yI authorized to dispose of licensed material by incineration provided the gaseous g
g effluent from incineration does not exceed the limits specified for air in Appendix g
g B, Table II,10 CFR Part 20. Ash residues may be disposed of as ordinary waste g
g provided appropriate surveys pursuant to 10 CFR 20.201 are made to determine that

g
g concentrations of licensed material appearing in the ash residues do not exceed the

y
y concentrations (in terms of microcuries per gram) specified for water in Appendix B, s
y Table II,10 CFR Part 20. j
N
y 21. Notwithstanding the requirements of 10 CFR 35.404(a), the licensee may release from N

confinement for medical care patients p
with procedures described in the-lette, treated with the COMS eye plaque in accordance

g

ridat&(E 'nhar 9, 1987.da g
I vr* v Eg . -

g The licensee shall not acquire" licensed material in a ealed source or in a device g22.
that contains a sealed source unless the source or devics h'as been registered with N,

j the Nuclear Regulatory Com' mission under 10 CFR 32.210 or withsan Agreement State.
I
I For the purpose of boron neutron capture th.erapy of humanspth@ licensee shall N23.

I interpret " prescribed dose" to-mean the total maximum nadiationdiose to normal tissue E

and maximum radiat, ion dose to ndraial tissue per frahtMn', as documented in the E

| written directive!' #f) C.$ %5,1 O E/gR
/*C 2 M

For the purpose of boron neutronicap/.turetther|e y,$ humans,"wrbendirective" E| 24.
means an order inM riting;for a 'spbcifiE Tat ~ie' t atsd and sign |edtby an authorized E

-

N user prior to theta'dministration oftradi_ation7 t, he? Massachusetts: Institute of E
5 Technology Medical' Treatment Facility' f co'ntiin|ing'the etotal maximum radiation dose to E,

8 normal tissue, total radiation fluence,piuinberrof fractions, maximum radiation dose E
B to normal tissue per fraction,. radiation ifluen& per;xfraction, treatment site, and E! total treatment period. ~R WW E
9 LU Gs 25. For the purpose of boron neutron capture therapy for' humans,.the licensee shall E
9 interpret " recordable event" to mean:

Ei ''

te Es a. The administration of a radiation treatment without a written directive where Es the written directive is required and.where treatment is appropriate; $
R ' '

N
B b. The administration of a radiation treatment where a written directive is E
9 required without the per treatment recording of administered radiation fluence

Eg and the maximum radiation dose to normal tissue in the appropriate record; or E
B

Ei c. An administration error such that the ' calculated administered maximum dose to Ey normal human tissue exceeds the prescribed dose by more than 10 percent of the g
g prescribed dose.

g
R

Ng 26. For the purpose of boron neutron capture therapy for humans, " misadministration"
g shall mean: g

g
B

Ny 1) a radiation dose involving the wrong patient, wrong mode of treatment, or wrong g
g treatment site; or

g
B

Ea 2) a calculated administered total maximum radiation dose to normal tissue that g
g exceeds the prescribed dose by more than 20 percent of the prescribed dose. g
R

E

k----mmmmm..mmmmmmmmmmm.. mmmmmmmmm mmmmmmmmm4
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| 27. Prior to initiation of a treatment program, and subsequent to each source exchange ip for each high dose rate remote afterloading brachytherapy unit, a radiation survey g

,

i '

I shall be made of:
g |I g

',

'

p A. The source housing, with the source in the shielded position. The maximum g !
g radiation levels at 1 meter from the surface of the main source safe shall not g j

; p exceed 0.25 millirem per hour.
g

9 |
g B. All areas adjacent to the treatment room with the source in the exposed !'g ,

y position. The survey shall clearly establish:
y ;

I n r- e-

That radiation doses to, occupatibn>allyCexp/20.1207 and 20.1208.
g '

i

n (1) o. sed individuals do not exceed
the limits specified in-10~CFR 20.1201'(a), g

[
y sQ" %7 I
y (2) That radiation doses to individual members of thebublic do not exceed the N

.

'
s

y limits spectged in 10 CFR 20.1301(a). 'O I
'

,

| Access to the tie.atment? room housing each high dose rate',Nmote afterloading E28. A.!

y brachytherapytunjit shal.1de' controlled by a doortat-e'ach en' trance. E

y f" h|M ' M E-

f

I Each entrance,'to the treatment roomMal.1 be equipped with(ah electrical NB.

| N interlock systsm that wi1Mcaus'e the''sou' rcd, t'oqreturn to ti e-shielded position N
l

i N
immediately upon opening'ofithe entranch door;&The interlo'ck system shall be N#

I connected in"s'uch a manner thht2the 's6uRe[cnn' riot be,p'lacedyn the irradiation N
position untti)the entr'ance'doortis~closedia'ndLthe ' source "onwoff" control is Ei

N
resetatthecontrolf%n'el. W-i !!$N 1 E'+-

l B rs
- e ;[ 4 E

N C. Electrical inteYlocks on>each 'entraricief do~oh to th' treatment room shall be E

,

~
e

N tested for props operation'at least1once's'ach: day of usso N
B

~

' C, E
B, D. In the event of maifunction of the' door. interlo'ck, theNuiiit shall be locked in E

,

|

| B the "off" position andsnot used, except as may be nece'ssary for repair or E
B replacement of the inte'rlock system, until the interlock system is shown to be E,

| 5 functioning properly. E
s E

-

B 29. The following shall be performed only by' persoris specifically authorized by the E
B Commission or an Agreement State to perform such service: E,

* ,

! E
| k A. Installation, and replacement of the sealed sources contained in each high dose N

N rate remote afterloading brachytherapy unit. E

f E
R B. Maintenance or repair operations on any high dose rate remote afterloading E
g( brachytherapy unit and associated equipment involving work on the source safe, a
g the source driving unit, or other mechanism that could expose the source, reduce g

p
'

the shielding around the source, or compromise the safety of the unit and result gg

in increased radiation levels. El
B El
p 30. For treatments using the High Dose Rate Afterloading Brachytherapy Device, in lieu of W
g the source inventory described in 10 CFR 35.406, the licensee shall: g
! E
g' Promptly determine that all sources have returned to the safe, shielded position gA.
p at the conclusion of each high dose remote brachytherapy procedure. E
N E,l

.

'--m m mmm mm m m m mm m m m m mmm = = mm m mmm mm m mmm mmm mmmmmm = = =_? |;
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Eg B. Promptly make a survey of the area of use to confirm that no sources have been '

g
g misplaced.

g 1

B
Eg C. Make a record of the survey including survey instrument used, dose rate, time,4

g
g date and name of the individual making the survey.*

g
B W

.

g D. Retain the record of the survey in lieu of the record required in>

y 10 CFR 35.406(d).
g'

g
i I

E
g 31. For treatments using the High Dose Rate Afterloading Brachytherapy Device, in lieu of

>

g 10 CFR 35.404(a), radiation survey shall be made of the patient and the remote gi

y as

y afterloading device with a portable"yidiatiodmdEsurement survey instrument j j

g immediately after retracting.the'Csdufce from the'hitient into its shielded position
-

g in the remote afterloading (gv'ibe to confirm that the' source has been removed from p

y the patient. Records ofsthe survey shall be maintained inj14eu of the record N

required in 10 ('FR 35 404(b). O !
!

g

$ I 32. Except as specifica1Jy> provided otherwise in this license,;th6 licensee shall conduct !I
I itsprograminaccogrnce withithe statements, representations,A nd procedures N

contained in the ddcuments, in61uding any enclosure's{flisted below, except for minor NI i

changes in the medital use raifiittor%e safetysproc4duies:as provi6d in 10 CFR 35.31.
i I ;I4

The U.S. Nuclear Regulatory C6mniis's n's/regulatiohkshall goverp-unless the N
N statements, representations, indyroceduressin theilicensee's application and UI correspondence ar''Tnore restrictive +than the"fe'ulations. p 1

'

e
! 3

Letterdated(f)
W -A V -h E

Letter dated May 24,f9k1987 %)tnv!b g
4 I A. January fi' > E

| N B. 1988 9'' !!!h 4 Es

5 C. Letter dated Jun'e 29, 1988-
*

~ ~M , iU % 3 Er-

N D. Letter dated October 21p1988 i* ~ >Q E
3 E. Letter dated March 20, 1989 p
N F. Letter dated Aprilll2, 1989 with" ~

E-..

,- E
"'

R enclosure dated Mapch 24, 1989
~

E
1 G. Letter dated October'19, 1989 E
B H. Letter dated November 15, 1989 Ew
B I. Letter dated June 5, 1990' d''' E
b J. Letter dated June 15, 1990

E
*

s K. Letter dated June 22, 1990 E
B L. Letter dated November 23, 1990

E
N M. Letter dated June 21, 1990

E| N. Letter dated July 29, 1992
E

R 0. Letter dated June 10, 1993
E

g P. Letter dated June 22, 1993
E

p Q. Letter dated April 14, 1993
El

g R. Letter dated July 9, 1993 W
g S. Letter dated March 11, 1994

E
g T. Letter dated June 4, 1996 For the.V.S. Nuclear Regulatory Commission E
8 OlWMALSIGNED BY: E
8

THOMAS K. THOMPSON N
B Date NG I << 1993 By E
M Nuclear Materials Safety Branch E!
R Region I E|
B King of Prussia, Pennsylvania 19406 E
N, E||
kmmmmmmmmmmmacammmm-----mm-am---mmmmm.---mm-mmmmN
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Mary Schneider
Administrative Director of
Radiology
New England Medical Center
171 Harrison Avenue
Boston, Massachusetts 02111

Dear Ms. Schneider:

This refers to your license amendment request. Enclosed with this letter is
the amended license. Please note that as part of this amendment, in

; accordance with 10 CFR 30.36, effective February 15, 1996, the expiration date
of your license has been extended by a period of five years. Your new
expiration date is stated in Item 4 of the license.

Please review the enclosed document carefully and be sure that you understand,

'

and fully implement all the conditions incorporated into the amended license.
If there are any errors or questions, please notify the U.S. Nuclear
Regulatory Commission, Region I Office, Licensing Assistance Team, ;

(610) 337-5093 or 5239, so that we can provide appropriate corrections and
answers.

Thank you for your cooperation.

Sincerely,

OMINIALSIGNED BY: ;

THOMAS K. THOMPSON
|

Thomas K. Thompson, Sr. Health Physicist |
Division of Nuclear Materials Safety

,

l
License No. 20-03857-06
Docket No. 030-01868
Control No. 123353
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l
!
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'
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New Ehgfanc} Medical Center 2.

; June 4, 1996
,

License Number 20-03857-06

US Nuclear Regulatory Commission
Region I
475 Allendale Road F.x. Masse. C.H.P., C.M.P,
King of Prussia PA 19406 feoam,,, uf,,3 ofr-r

Gentlemen:

New England Medical Center hereby requests $EMC(7879w, wgton Streetamendment to license number 20-03857-06 authorizing - so, ton, ( .csu.et1, 025ti

the substitution of D-T neutron generator tubes
manufactured by MF Physics Corporation, Colorado Tel: (617) 636 6168

Springs CO, for those manufactured by Sandia Fax: (617) 636 7777

Corporation for category Q purposes under our
present license. All conditions of the current use
of the Sandia sources will be followed in using the ,

substitute sources.

The MF Physics Corporation units are devices that
yield comparable neutron spectra and flux much more
ef ficiently with lower 'H content, and appear to be
a significant improvement for our purposes. These e

units have been manufactured since 1962 and are
registered as A-3043 sealed sources. These sources
were recently approved for distribution under
Colorado Registration number CO-1012-D-101-S
(document attached). Although they are initially
more expensive, they have a longer operating
lifetime and should ultimately provide us with much
greater stability and significantly lower operating
cost per application. The 'H content of these units
is not expected to exceed 7.0 Ci each, hence the
current possession limit will easily cover this
substitution. If all works well and these units
fulfill all needs, ultimate substitution of all the
units on hand will allow a substantial decrease in
activity in possession. As with our prior
arrangement with Sandia, MF Physics Corporation
agrees to accept the return of all used units for
their recycling / disposal. It is our understanding
that this device has been exempted from routine
periodic leak testing and requires such testing
only initially and prior to shipment for return.
The sources will be contained in their sealed
accelerator column while in our possession.

Enclosed is a check for $560 covering this .- 4

amendment fee under category 7B of 10 CFR Part 170. ; i

Please don't hesitate to contact F.X. Masss at 617-
'

253-9217 if further information is required. 123353 i
"

Tha 9'inci 3h** chi"9 o$p't*' 'o'
|Yours truly,/ P b

Tutts Universh School of Med cine 1

' 'Y
| F.X. Mass 6, Che, CMP .M I| E j

OFFICIAL RECORD COPY ML 10
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RBGISTRY OF RADIGACTIVE SF.ALED SOURCES AND DEVICES
SAFETY EVALt1& TION OF DEVICE

.

MQ: CC-1012-D-101-5 gggs April 30, 1996 Paan 1 OF 7

ElDyJ,1 A-30eo Series Neutron Generater Tubes;
Models A-3041, A-3043, A-3045, A=3062, A-3091 and A-3092

MhMUFhdTURER/ DISTRIBUTOR: MF Physios Corporation
5074 List Drive
Colorado springs, co 80919

sEmLan sounca monEL ossIsuAfrom:

Titanium Tritiae plated on copper substrate manufactured by
Mart h Mari4ta company to MP Physics corporation specifications.

-

.

IE9 TOPE: ACTIVITY:

Hydrogen 3 Not to exceed 7 curies (259 GSq)

LEAK TEST.EREQUENCY: Not required

PRINCIPAL USE: (T)

Neutron tubes ana neutron generators for use in neutron
activation analysis, borehole logging, neutron radiography,
owplosive detection, transuranic waste characteritation, mineral
exploration, and classroom instruction.

CUSTOM Sgggggt Y YES NO
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1 REGISTRY OF RADICACTIVE SEALED SOUllCES AND DEVICES.

I SAFETY EVALUATION OF DEVICE
'

| t

] Darre 2 OF 7

| gn co-lo12-D-iol-s D&II April 30, itygi

i Neutron tubes and neutron generators
) DEVICE TIEX:
i I
:

DEsCRIrrIns:
;

MFPhysicaneutrongeneratortubesareusedinconjupctionwithi
1

i applicable necelerator heads to produce up to 1 x 10
neutrons /seeend. When the neutron tubes are not operating, thedeuterium and tritium easted in the tubes reside in the reservoir

!

;

and target and thus the tubes are essentially evacanted (a vaauum;

| Breakage of a bare tube has been estimated by the
manufacturer to rolesse only millicuries of tritium. Because thetube).!

average energy of the beta emitted from N-3 is is Rev, vnich is
not energetic enough to penetrate any of the tube components, no
beta radiation is emitted from a non-operating tube.
areasstrahlung radiation was found to be non-detectable on the

.

j

surfaas of a tube. When the tubes are operating, a current is1

passed through the reservoir element, driving out the tritive and|

deuterium which provides a change in ene internal gas pressurepei) . A row kilovolts applied;

< (operating pressure about o.000015to the ion sources wil cause a penning disonarge to occur. An ionj
beam is extracted from the ion source, focused and then;

accelerated through an approximately 100 kV potential to the8

) target. The interactions of bean ions with the target produce
;

14.3 MeV neutrons.
|

The accelerator heads consist of pressure housings, electrical!

connectors, high voltage sections and a neutron generator tube.!

| The housings are fabricated of stainiose steel and special high
alloy metal depending on the application requirements for high7

pressure and high temperature. Tne accelerator heade areenergiaed via high voltage power supply connections that produce
i

|
to accelerate the beam of ions within t.no; voltages (100 kV)

neutren generator tube. The accelerator head volume is normally
filled with sulfur hexafluoride which is used as an insulating
gas (high voltage stand-off) .
The housings af the accelerator heads are designed to contain any
H-3 that may be pre.nent due to breakage og tne tube. Theaccelera1:or heado ar. ..1.dand recruire special tools se open,

'

preventing customer access to the tube.

The vacuum walls of the sealed tube are constructed fromcopper, glass and ceramic.
stainless steel, vacuum melt iron,
Laser welds, TIC walds and high temperature brate materials are



_ . _ . _ _ _ _ . . . _ . . _ . .

f1AY-22-1996 09:57 NEf1C HEALTH PHYSICS 617 636 7777 P.04*

>
. .. . .. ~. . . .. .... . . . . . . , , , , , . . . . -.

j , Ff01 *
e5/p3/1996. 87:85 303-782-5063 cad. cont.DIV.- CDPW PaGE 94-

,
_

-
, . .

! .

t

|
'

i anoIsTRY of RADICACTIVE SEkLED 800RcE8 AND DEVICES'
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| Pace 3 SF 7
| 39: coa 1012-D-101-s D&EE: April 30, 1996

1

DEVICE TYPE: Neutron tubes and neutron generators

used in tube fabrication. All brase anterials have asiting points
of 779 #C (1434 *F) er higher.
The rosesveir element consists et a tungsten wire wrapped with
streenium. During tube processing, the reservoir element is
leaded with deuterium. The Ma 3 targets are supplied through

es consist orMartin Marietta corp. of Largo, Florida, The ha
. The E-3copper haeking and a thin film of titanium triti

remains in the target as titanium tritide to a temperature of
soo 'c (332 *F) . The targets are ridgidly attmoned to target
mounts within the sooeleration lens of the tube.
The tubos are nosenbied, leak tested and then processed on a
vacuun manifold. After preemasing the tubulation is pinch-welded
and eewared with opeuy. Setare pinch-off, the tubes are wipe
tested for E-3 contamination.
The A-210 laboratory neutron generator system includes a neutron
tuba and transformer assembly, a drive chassis and control
chassis. These three components are interconnected through
coaxial cables. The system also includes two commercial o-600 Vdc
power supplies. The system will produce a series of 14-MeV2.0 to 3.0 x lo' neutrons per pulse, atneutron pulsen, devicerepetition rates up to 100 pulsea par second. It is a
which has been incorporated into systems that monitor for
diversion of special nuclear materaal at reactor facilities, and
systems that detect and essay transuranic radionuclides for
sorting nuclear waste containers.
The A-320 pulsed, borehole neutron generator is a 1 11/16 inch OD
pulsed generator system specifically Cesigned for dowwnhole use
in oil voll logging and sinaral arploration. The A-320 consistsThe two
of an accelerator section and an electronic control unit.
segments can be separated by up to four feet for insertion ofuser-supplied detector packages. The accelerator section containsj

high voltage power supply, power supplya saaled neutron tube,
input transformer and inn source puts transformer packaged in
the 1 11/16 inch OD pressure housing.

|

|

)
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: co-lo12-D-101-s Q&IE: April 30, 1996

Mas ;

| Neutron tubes and neutron generators
_orvrer rvrEs

contiuous yield ,

$ h7 Physics A-711 systes is a general y e control unit, a
neutron generator. It includes a por ling

prosaurised stainless steel accelerator cover, and a cooeeurce that uses tap water to cool the target and used Freon
! 113
| '

j to cool the ion source. |;

The A-sos pulsea, medium output neutron generator uses a mixedbona of deuterium and tritius ions ecliding with the tritium-in-
.

j

titanium target to extend the target life. The A-sol systen
consists et a portable socelerator assembly and a tabletop

.

control consola. The neutron generating tube and step-uptransformer are contained within a stainless steel, pressurizedj
5 accelerator amer.bly.
|

ANSI Classification for the neutron generator tubes have not beeni

established. Thase tubes are identical to those pre.viously!
-

manufactured by Kaman Sciences Cor oration, and have been in usei
incidant re ated to loss of radioactivej

|
Zor many years with=wt
material.i

*

;
a

A. Each MF Physics Accelerstor Head is labeled:
| LARELING:

4

a ima,

y$ |00
.

M, .

''

C % ,|%|?>.
..t

e *- 5..

W. < ..:l - ; ,. c. L ~'
"

CAUTION- n

' D i *:RADIATION * :2:wiEM2
CAUTION THIS EQQLPMEftf P1090Ct5 ca . v, pf

g*E IONIZlHG RADIATION *'j 21 g h.
gaze 5EWL watw ENEnonto a
2%

ISOTDPt g Enli::
,

::r' a

B. The outer container in which the tube is shipped is
labelea in accordance with 49 CFR 173.424.

123353
-
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Paes E OF 7i

i gr co-1012-D-101-8 D423: April 30, 1996
)
; navier rvent umueran tuh.. and e- u;; --- rmenra

|

| commITroms.AF MQWE&L USE:
! Tubes are not shipped to oustoasrs for their handling,'

installation or use. The system as shipped consists of an
j sooelerator section, containing the neutron generator tube, and'

an electronics control unit.

! For laboratory or above ground use, two basic types of shielding
.

are deeerihed in Technical Bulletin No. 104 provided by Mrj
Physics. These are shielded room /labrynth shielding with;

] approximately S rest of concrete shielding, and pit or well
installations in which the earth provides shielding. The design

'

j and use or shielaing and interleeks is to be reviewed by the
|

licensing authority.
,t
4

The A-320 Neutron Generator well logging is designed for
insertion into user supplied logging tool. The entire logging:

j tool should be evaluated for nown hole use by the appropriate
<

lisensing agency.

m.e m- of the sonstruction materials, it isranTorvra.rmarzuse
apparent that the neutron tubes could not be expecusa to

I
withstand the ANSI tests for a regular device. Except for minor,

sodifications these devices are the same as the Kaman Sciences
corporation neutron tubes which have been used for many years.
All components are visually inspected and approved by trained
staff prior to use. Each neutron tube is hand crafted and tested
for proper operation prior to transfer to the user.
Prior to approval, the licensing authority should evaluate the
use conditions to determine that these neutron tubes will
withstand such conditions.

.

DIAGRAMS: Rafar to Attachments 1, 2 and 3.

EgyEp. gat manIaTION trVffE:

No detectable Beta or Bremsstrahlung radiation was measured on
contact with the non-operating neutron tubes.

_ _ _
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Dose rates during operation (A-2041, A-3051, A-3062, A-30
A-3093)

167 Rem / hour at 5 cm
4.65 Rom / hour at 30 em
0.42 Ram / hour at 100 cm

Dose rates during operation (A*3043 and A-3046)

41667 Ram / hour at 5 cm
1162 Ram / hour at 30 cm
104 Rem / hour at 100 en

anuigi me asuem sun co-i ou:

An exhaustive Quality Assurance Program is carried out by the NF
Physios corporation which includes' individual inspection andtesting of components received, a series of vacuum checks on theand weld
containment system, verification of Tritium content,
and a11 quality assurance recorda are maintained by the companyinspection. The MF Physics Corporation Quality Assurance Policy
for inspection.

LIMITATIoWE AND dFura .. sIDrnavrees op tist:

This device shall be distributed to persons specifically licensed
by the U.s. NRC or an Agreement State.
Each applicant sunt be considered on an individual basis, with
Particular attention given to the to11owing:

Training for authorized users.
such as described in th MF PhysicsAdequate shielding, shielding

Corporation Technical Bulletin No. 104, Considerations as Applied to Fast-Neutron Generator
App)4 cation.

and intarlock or control prosedures

adequate for the use of this equipment Tenerating 14.3 MeVneutrons and producing radiation levels to 41,557 Rem / hour.
Mandling, pusting,

.

--_
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M9 Co-1cla-o-tot-s DATE: April 30, 1996

Woutron tubes and neutron generators
DEVICE TYPE:

In instances when it it necessary to work in the proximity
of the neutron generator eeen efter it has been operating
care should be taken because et induced radiation inequipment on the generator or in samples or equipment in the
v:,cinity of the generator. It will be necessary to monitord
the generator and test samples before personnel are allowe
to approach er work with this equipment.

Emergeney procedures. i

Yire protection considerations, since this device cannot be
exposted to withstand either a major fire or explosion.

The generator tube is replaced as a unit only by Mr Physics
toehnicians.

Sased upon our review et the

information and the test data cited below, we conclude that theA-3000 series Neutron Generator Tubes is acceptable for licensing
RA&mW ANRVEIs Atmanag

The licensing authority must assure that personnel,
equipnent and facilities are adequate to assure continued
purposes.

integrity of the neutron generators.
.

REFERENCES:
27, 1993;

A. Correspondence and attachments dated January
July 30, 1994; April 19, 19967 and April 23, 1996.

the QualAty Assurance Polley, as revised August 1,1994;B.
ShieldingC. the nF Physics Technical Bulletin No. 104,

considerations as Applied to Fast-Neutron Generator
Applicacions and

A-320,
D. the Instruction Manuals for the Models A-210,
A-711, and A-801 Neutron Generator Systems.

Colorado Department of Public Health and ,

ISSUINc AcDICYt
\Environment

- >

[# f
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-
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Jean Mayer
United States Depaitrnent of Agriculture

*
>

.~

] % Human Nutrition Research Center on Aging-

.

At Tufts University.

4

1

l ppe. . May 17, 1996
Thomas McMahon, RSO

; NEMC Hospital
i Box 787

|

,
171 Harrison Avenue,

|1 Boston, Massachusetts 02111 ,

Re: A-325 neutron generator, A-3043 neutron tube
.

Dear Mr. McMahon:

I talked today with Dr. J. Reichardt of MF Physics Corporation*

regarding our question with the neutron tube replacement process.'

He assured me that on-site replacement is not necessary and it is
not dictated by the State license. The statement on the Registryj

document regarding replacement of the tube by an MF Physics
i

|
technician only refers to the actual opening of the sealed
accelerator column, which is kept pressurized in dielectric
material. We plan to ship the whole column to MF Physics every
time we need replacement of the tube. Shipping regulations and

! labeling are described on the license. This method of replacement
,

|
is the safest and perfectly acceptable to us.

,

& , ,,

Joseph J. Kehaylas, Ph.D.
Chief, Body composition Laboratory

; (617) 556-3162

fileslacmaho3

7n Washington 5treet
Boston, Massachusetts 02111
FAX: 617 556 3344 gg
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NRC FORM $77 U.S. NUCLEAR REGULATORY COMMISSION

LICENSE FEE AND DEST COLLECTION BRANCH, ,

DIVISION OF ACCOUNTING AND FINANCE' ' -LICENSE FEE REQUIREMENTS OFFICE OF THE CONTROLLER E
-

U.S. NUCLEAR REGULATORY COMMISSION
WASHINGTON, DC 20556 0001

TYPE OF ACTION

] NEW LICENSE
,

RENEWAL OF LICENSE

NEW ENGLAND MEDICAL CENTER '

AMENDMENT TO LICENSE
ATTN: F. X. MASSE

-EWESTED DATECHP, CMP

' 750 WASHINGTON STREET 6-4-96. :
BOSTON, MA 02111 LICENSE NUMBER

* EFFECTIVE DATE FOR THE NEW FEE WAS 6/11/96. YOUR REQUEST -

CONMOL NWBER EWAS RECElVED 6/21/96, THEREFORE, THE NEW FEE IS APPROPRIATE.
123353

1. APPLICATION FEE DUE IL FEE NOT REQUIRED :
i

Your request for a licensing action is subject to the fee (s) in the !
category (ies) noted below in accordence with Section 170.31 of the Enclosed is Check No. which accompanied your |
Enclosed Federal Register notice. Payment of the fee is required prior to request. The fee is not required because: '

the issuance of the license, renewal, or amendment.

Mb APPLICATION RENEWAL AMENDMENT
__ We received your Check

,

!

No.] In payment of j
the fee.78 s s s 580.00

j $ $ $

5 8 5 The Licensing staff has informed us that your request is to be i
considered as a continuation of your request dated, , ,

'

s 8 ~ $ , Control No.
S 5 $

__

$ 5 $
- Your request was combined, prior to review, with your

8 8 8
_

request, Control
s s s No. ,

5 $ $

lit. CHECK RETURNED
,

| FEE (s) DUE s 580.00

56D]00
g

["
" "

PAYMENT RECEIVED s
y n o

y AMOUNTDUE s 20.00

C INSUFFICIENT FUNDS
, g Your request was received Chout the prescribed application
j_ fee. ACCOUNT CLOSED

| We received ywr Check OTHER
! ] No. 232029 in the amount of

5 560.00 Payment of the additional fee noted
* * '''

MAIL THE REPLACEMENT CHECK TO THE ADDRESS LISTED AT THE
Your request will increase the scope of your h.eense program. TOP OF THIS FORM AND REFERENCE THE ABOVE CONTROL

"

-
Therefore, your request is subject to the application fee (s) noted NUMBER'
above. Refer to Section 170.31 and Footnote 1(d)(2).

IV. LICENSE ISSUED WITHOUT THE REQUIRED FEE
1.1 cense , AmendmentYour license ex ired prior to the receipt of your application for
ik No. , issued on! renewal. There re, your request is subject to the application fee (s)

noted above. Refer to Section 170.31 and Footnote 1(a). was issued without the required fee being
'

collected. The fee required is noted in Section I of this

MAKE PAYM5NT~ F557EE(S) T6TAE U S. NUCLEAR n Mcope of your licensed program was increased. Therefore, your
REGULATORY COMMISSION AND Mall THE PAYMENT TO THE L_J request is subject to the application fee (s) noted in Section 1 of this
ADDRESS LISTED AT THE TOP OF THIS FORM. IF WE DO NOT form. Refer to Section 170.31 and Footnote 1(d)(2).

'

4 RECEIVE A REPLY FROM YOU WITHIN 30 CALENDAR DAYS FROM
THE DATE LISTED BELOW, WE SHALL ASSUME ThAT YOU DO NOT y

WISH TO PURSUE YOUR APPLICATION AND WILL VOID THIS ] Because of the urgency of your request, the license was issued
without remittance of the prescribed fe6 noted in Section 1 of thisj ACTION.

; form. |3

StGNATURE - LICENSE FEE ANALYST LFDCB LFDCB neww
. g () DATE

,

gg MAF Correspondent Y / /W.J 7 )LFDCB Chief FDCBXnalyst d OL1

BRENDA BROWN -7/8/96 I invoice File w/ encl LFDCB R/F S - AF R/F 7-0~00
URc FORM 671 0-95) Dus form was enctroruceny produced by Eme Fsoere Forms. arc
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I*h * ** : (FOR LFMS USE).

* * : INFORMATION FROM LTS
BETWEEN. .

|O :
! " LICENSE FEE MANAGEMENT BRANCH, ARM = PR0 GRAM CODE: 02110 j
,

_ AND : ST ATUS CODE: O l

| O ReGIONAt tICENSING SECTIONS : ese CAreGORT: 78 2B 1

+ . : EXP. DATE: 20010630
: FEE COMMENTS: 7B OK 6/EB-

O : DECOM FIN ASSUR REQD: Y
: : : : :: : : : : : : : : : : : :: : : :: : : :: : : : : : : : : : :: 1.

dz LICENSE FEE TRANSMITTAL
- REGION

h . A.
1. APPLIC AT ION ATT ACHED

APPLICANT / LICENSEE: NEW ENGLAND MEDICAL CENTER"

O RECEIVED DATE: 960621
DOCKET NO: 3001868 i-

CONTROL NO.: 123353-

O LICENSE NO. : 20-03857-06
!ACTIDH TYPE: A MENO MENT |

O 2. Fee ATTACHEo

[ 2 3f. M L _8f;d,,.dQ _
AMOUNT:-

CHECK NO.: , ;

O-
-

- 3. COMMENTS
X $
U SIGNED _2 hyyL _ _ _ _, _ _

'

DATE .. _________________

. B. LICENS E FEE M ANAGEMENT BR t.N CH (CHECK VtEN MIL E STONE 03 IS ENTE R ED / __/)' i

1. FEE'CATEGORT AND AMOUNT: @_d_________,__________________
____o

2. CORRECT FEE PAID. APPLIC ATION M AT BE PROCESSED FOR:e

AMENOMENT _____,,C.,,,____
O RENEWAL _ _ _ _ , , _ _ _ _ , _ , , _ _

LICENSE-
___________ __ ,

M
.O 3. OTHER s_ _ _ _ _ _ _ _ . _ _ _ _ _ _ _ _ _ _ _ . _ _

- ~
__________________________________

/ e

O SIGNED
,_.[,___.,____,_..,____..,___.Z__.,DATE ______________________g_______

r (So
(,_)

_v "

te L,_ _/..___________ a,

N ame. N.____ .___ _______

O new,No 0 9 13A H f -|leLYLA,r _
Cnsk

_ .rt ( _ _ /. 2u= _ _ _ _
f v C4:.py 8 .LL_ _ _____

o p. d Fu _. 2 4 n.a _ _ _g f _ _, _
Ty _ & ___.

O ___

Ders Cogat4__ _ _

O ~ ~~~~~~~~~~ #._ ______~ ~ ~ ~ ~ ~ ~ ~

1,f no7 y
-sU

1


