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- Assistant Direct:

Information gathered during inspection of the subject
licensee shows noncompliance with AEC regulations (or
license provisions) as set out in the encl_osures.

It is suggested that a letter be addressed to the licensee
to inform him of the noncompliance items and request that
appropriate action be taken to correct or overcome these
deficiencies. When corrective action has .been completed on

this matter, please furnish gy Pivision : .
with coples of pertinent correspoﬁnce !to and from the licensee)
and these items will be reviewed during the next regular
inspection.

A summary of this case vill be included in the  getoper
report to the Office of the General Meanager.

A copy of this memorandum and the enclosure have been
furnished the Office of the General Counsel.

Enclosure:

Cpy rpt dtd 9-25.58
Cpy truns mewmo fm R.W.Kiriomn, BY to

N.M. Mezn, 4td 9-29-58
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noncompliance:

Nationsl Fesearch Corporation
Phyasica Department

7C Yemorial Drive

Cambridge, Massachusettis

lLicense Nos, 20-1465-1 and -3

The following items of mencompllance were noted during this inspec.
tion:

Licenss 20~1465-1
20e203 *Caution Signs, Labels, and Signals®

(£)(¥) "Containers” - in that the brass unit containing two 160
millicurie Krypton 85 sealed sources, although labeled with the
sign "Wadiouciive - Avoid Unnecessary Handling® end having the
prescribed symbol, lacked the proscribed sign "Cautlon - Radio-
asctive Material® and failed to show kind, quantity, and date of
mezsurement of the quantity of lioensed aatcrlal 1?. eouta.tnod

| (SnMMdMM.) . S

hchod the ;:rucr&b.d sign “Caution - Radisective Natemiel®,
{See paragraph 1f of ruport detalils,)

{continued)
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(£)(1) *Containers" -

SRR

preseribed sign “Caution - Radicactive Material®, (See para-
graph 16 of report details,)

(£)(4) "Containers” - in that storage Jars “C*, "D%, ¥E*, and "F",
S&gﬁgm%gggonggomg'g
titanium triteride foil were not labeled with rediatien eaution
sign and symbel and falled to show kind, quantity, and date of
measurement of quantity of licensed material they coentalned,

- in that a storags jar containing 7 curies of titaniux or
girconium triterids feil was not labsled with radiation eaution
agi%ignggﬂag. quantity, and date of
moasurement of quantity of meterial it contained, (8Bee paragraph
16 of report details,) :

30,3 "Iicense Requirements”

- in that the eompleted piece of equipment containing one curie
of titanium or sirconium triteride foil was demcnstrated in
Pittsburgh, Pennsylvania, at the Mine Safety Corporaticn. (See
paragraph 10, licenss -3, of repert detalls,)
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Karvin K, Hamn -3 '

citations 20.203(e)(1), (£)(1), (£)(¥) and 30.3. He asded that he
would walt wntil hearing Crem DIAR with to ¥ tion

Cu e el . ansealed .
e T e R
b AR N1 3%

“and (£)(4) vsidar
item of nencompliance 30.3 be eerrected,

With regard to citation for condition 15 of license -3, it is
believed that the zirconium-titanium triteride feils are not sealed
sourges, Therefore, we recommend that the license -3 be smanded by
1isting the chemical or physical form under Item 7 as being titanium
or zireonium triteride foil and by deleting conditions 1§ and 16,

It lheuldbcnotodthattbumagnmo ~1) has net been cited
for possessing two 160 millicurie Fr - sealed sources designed und
no as per draving Model LAB-519 rather than one 400 millicurie

source designed and mounted as per drawing Model LAB-MP2, in
that this office has neither drawing snd does not know vhether any
difference exists,

It should also be noted that the licenses has not been cited for
failure to comply with condition 16 of license -3, in that it is our
belief that the circonium-titanium triterids are not sealed sources.
Therefore, cutting of them does not constitute a violatiem.

Please note that the NRC Equipment Corporation of Newten Nighlands,
Massachusetts, was not inspected, in that mapufscturing of equipment -
- using the lucpa;:.nw s not begun A8 yOi. . Fopsere

L




if additional space is required for any numbered item sbove, the continuation may be extended to the rev

format, leaving sufficient maigin s top for binding, identifying each item by numbée 4ad noting, ™
appropriate item. : : :

RECOMMENDATIONS SHOULD BE SET FORTH IN A SEPARATE COVERING MEMORANDUM



1IEM S CONT'D
Bugper Date Exp, Date Segpe and Copditions

20-1465-3 Soope (Cont'd)
(Contrd) 200 sources not to exceed 1 owrie each -

PR A

20,203 *Ceution Signs, labels, and Signals®

total 200 curies of Hydrogen 3, as U.S,
Radium Corp. sealed sources Model LAB-507;
both to be used as jonization sources in
vacuum gauges, gas anslyters and ether
instruments involving prodyction of
sxeited o hd.ul gas as siple of
w % ~*b ol #x.

-’

Mﬁmu m-nmn M specified,
_— the sutherised ylace of nee is.the

L Lasnses's address at B m Drive, '
L » Massactmsette. :FllByproduct
L llwhluydnbuoi;t MR Equipment
' Corporttion, 160 Oharlemont St., Newton
Highlands, Massachusetts. #12-The licen-
see shall comply with the provisions of
Title 10, Part 20, Cods of Federal Regu-
lations, Chapter 1, "Standards fer
Proteoction Against Radiation", ¢13-
Byproduct material shall be used by, or
under the supervision of, Ir. G. Frederick
Vanderschmidt, ¢1%-This license supersedes
License No, 20-1465-2 issued July 25, 1957,
#15-Byproduct material az sealed sources
shall be encapsulated prior to possession
by the licenree. §16-Byproduct material
.as sealed sources ahall not be opened,
$17-Total amount of Kydrogen 3 (tritium)
acquired under thir license shall not
exceed 5,000 curies, $Fl8-Hydrogen 3 pro-
oured under this license will be shipped
direct from supplier to mamufacturer of
sources listed, U, 5. Radium Corp. or
Radistion Rnnrch Corpe

-

£ _CONTY

sealed sources, although labeled with the sign "Radicactive - Avolid Umcossary
Handling" and having the prescribed symbol, lacked the presoribed sign *Caution -
Eadicastibe:Material® and failed to show kind, quantity, and dade -of ‘misurement

“of the quartity of lioensed material it oentained. (Suplwlﬁd'nport

d.uill‘)

E I

(e)(1) "Additional Requirements” - in that the area (storage cabinet) and the
storage room where curie amounts o licensed material were being stored,
although posted with a sign worded "Danger - Radioactivity" and having the
presoribed symbol, lacked the prescribed sign "Caution - Radiocactive Materialr,
(See paragraph 16 of report details.)
(£)(1} *"Containers” - in that four storage jars, each containing 100 millicuries
or greater of zirconium or titanium triteride foil, although tagged with the
sign "Danger - Radicactivity” and having the prescribed symbol and showing the
kind, quantity, and date of measurament of the quantity of licensed material
each jar contained, lacked the prescribed sign *Caution - Radicactive Material®,
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20,203 “Caution Signs, Labels, and Signals™

materisl £3 ‘sontained, (!oopnmphléotnpoﬂm.?‘ s

{£){1) *Containers® - in that one tritium mounted foil totaling one curie,
although tagged with a sign worded "Danger -~ Radioactivity” and having the
prescribed symbol and showing the kind, quantity, and dats of measurement
of the quantity it contained, lacked the presoribed sign "Caution ~
kadioactive Katerial®., {(Ses paragraph 16 of report details,)

(£)(4) "Containers" - in that storage jars "C*, "D°, "E", and "F", each
gcontaining 250 millicuries or gresater of sirconium ar titanium
toummhbolodﬂthmuw mmupumlmr"_ ‘

saterial Abay oontained, o g

-uﬁaumaumrm"dum&f
triteride foll was not labeled with radiatien cswtion sign asl sy
falled % show kind, quantity, snd date dwdquﬁﬁ,a

3 ¥

sLicense Roqnh'n.cuu'

- in that the completed plece of equipment containing one curie of titanium
or zirconium triteride foil was demonstrated in Pittsburgh, Pennsylvania,
at the Mine Safety Corporation. (See paragraph 10, license -3, of report
d.tailBu)

Condition 15

= in that girconlum-titanium triteride foil was not encapsulated prior to

possession by the licensee, {See paragraph 10, license -3, of report
detuiis,)
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National Research Corporation

Applied Physics Section
70 Memorial Drive
Cambridge, Massachusetts

Date of Inspection: dJuly 10, 1958
Persons Accompanving Ingpector:

- Nons,.

Parsens Gontacted: Ay
. Dre G. Vasdebschmidt, Physicist '
. Mre do R m Sentor Plysicist

wit bLD

9. Crmnisatian snd Adsinisrstios i

" fhe Mationsl Research Corporation ut Guhrugo Huao!mum. is prhn-uy
interssted in the development and production of rare metals. The Applied
Physics Secticn, the only users of the licensed materisl, is concerned with
developing the products and processes for manufasture by the NRC Equipment
Corporation at Newton Highlands,

vc%.’i

Vandor-chndt the only user of the titanium and zirconium triteride foil,

is rezponublo for all projects using the material as well as inventory,
Roehrig has been ths only user of the Krypton 85 sealed sources. The Radio-
logical Safety Committee, under the chairmanship of Dr. J. C. Simmons,
Director of Applied Physice Department, approves proposed programs involving
radiouctive materials, inspects periodic survey results of facilities, and
reviews procedures, thdnrochnidt stated that the committee meets

imately once a month and that minutes are kept. He reported that the committee
was sade up of the following members:

Dr, J. C. Simmons, Chairman

Dr. A. W. Winston, Radlation Safety Officer
Mr, J.V.E. Hansen, Business Manager

Mr. C. ¥, Taylor, Personnel Manager

Dr. Vayns Keller, Chemist

Dr, Sealer, Toxicology Consultant

Vanderschmidt stated that although the NRC Equipment Corporation at Newton
Highlands had a separate Radiclogiesl Safety Cemmittes wnder the chairmanship
of Mr. r.tm,mm.mmmmmmmmm

" officer who is responsible fer the radiologiesl safety at both.locations,
samaly, Dr, Winston, wmmtmn.s.o.'ammauu
sonsisted of educating personnel im rediological safety, msking periodie
muhmeuplhmuthapmm Mngvuklytth
hudpm and maintsining recerds 4

YW-M'smmmedufmlmmm
radicisotopes other than that received at X,I.7, in experimental mmeclear
physics. He added that while at ¥,I.T. he had used Cobalt 60 and radium as
ionizing sources and had used tritium, krypton, and radium during on-the-job
training at the Rational Research Corporation,

Koehrig's tralning and experience have included no formal courses in
radiologicul safety but on-the-job training for a period of five years at
National Research Corporation, using radium and Xrypton 85.

Winston's training and experience in radiological safety consisted of both
formal courses at ¥.I1.T., and on-the-job training at Schiumberger Well Survey
Corporation, Vanderschmidt stated that Winston attended a Traoerlab course
in radioisotope handling and during the period of 1956-57 was Fadiological
Consultant for the City of Houston, where he organirved arnd taught courses

in radiological monitoring and protection.
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1l.

tion in the equipment had been

all handling of the foil and its installs
performed in the storage room. Vanderscheidt reported that the three com-

pleted instruments were used in other rooms in the tuilding and that on one
occasion one of them had been demonstrated in Pittsburgh, Pennsylvanla, for
the Mine Safety Corporation. He stated that no samfacturing was being
perfomedatthemnuuhlandlphntmmttho-allumrohmp
thers, working mostly with radiux, had conducted Bimilar experiments wsing
approximately one square inch of titanium-ziroonium triteride foil.
Vanderschmidt said that the actual use and handling of ths foil was as
follows:

(1) ‘'The foil is cheoked for strength by placing in an evacuated iomisation
chamber. Gloves are worn or tweeters ussd for this operatlion, which
requires possibly 30 seconds to mount and demount.,

(2) The back of the foil is marked for purposes of identification,
(3) The foil is placed in a bottle and assigned a nuzber,

(&) When ready for use, the foil is removed from the bottle, out to the
size needed to obtain the radiation intensity desired, and installed
in the pisce of sequipment., (Several seconds are required for outting
and two minutes for installation.)

{s) mmuwutuw.mwzmummau
of measurenent, -

v.mmmumt.mmlmamhmwrwmmﬁ.
foil. ummzmmmnmmmuu@mwn
as to ensere their not being used for any other purpose. He said 3t the
mmswtmuomﬂmmww}*gngxms
WS WO, .

Vanderachmidt verified the fact that the rirconium and titanium €riteride
souroes were not actually sealed or encapsulsted, in that the tritium is
chemically bound to & thin layer of zirconium or titanium which is elther
rolled or evaporated on stainless stesl foil. These tritium foils are not
covered in any mannet.

nstrumentation and hrat. edyres

Vanderschmidt reported that two Juno survey instruments were avallable, ons
a Model H-i-602 Espey Manufacturing Company, and the other, a Fodel SHJ-1
Technical Associates. An operable Tracerlab radiation meter, Model SU-1H,
having a range of 15 to 1500 mr/hr was availsble. In addition, an Atomic
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Instrument Company OM survey meter, Model 409, was reportedly availsble,
Vandersolmidt stated they possessed a special ion chamber which permitted
%wwmﬁmnmmtmudi‘umnmvitydthemm
folls,

13.

added that no changs in ionization intensity was notad., He stated that
rubber gloves ware always worn during the handling of the tritium fails,
tweezers, or tools ussd during cutting operations. Roehrig reported that
a radiation survey made initially of the krypton sources showed a dose
rataof25ur/hratthomrfao¢. Roshrig said that leak tests had been
psrformed Ly the mamufacturer, and on one ocoasion the lxrypton sources had
been returned to ths mamufacturer for a second leak test and found to be
satisfactory.

£
é

material but to deliver it directly to Masself er Nr. Simons. = Vanderschmddt
stated that the licensed material was procured by requisition, ons copy being
sent to the AEC and the other to either the Radium Kesearch Corporation or

U. 5. Radium Corporation, At the time of the inspeotion, an inventory of
their tritium revealed 18,7 curies in one square inch amount or less.
Vandorsohsidt reported that NRC Equipment Corporation at Newton Highlands
had 1.25 ouries,



s,

15.

16.

Storage and Security of Material

Tritium foil and the two 160 millicurie Kr'> ssaled sourees ars stored in
2 locked eabinet in the back physics laboratery. Vandersohmidt reperted
that the cabinet 4s locked at all times exoept when the licensed materiszl
is being used and that the room is alvays looked at night, The remm
cannot be entsred axeept by entry through the adjacent laborstery which
is attended by laberatory personnel. Vanderschmidt pointed out that the
access door was posted with the radiation caution sign and symbel and that
the personnel had been instructed as to its meaning and intemt., Vander-
-wammmtowmmwmp-ummwumw.

mmnm luhnq.cnugutl”‘-hpm héoet
squipment fer detesting helium in-air, Ke added that Esse had assured them
that they possessed the necessary specific liocense to receive the Krypton
source,

license No, 20-1465-3

Vanderschmidt rsported that no ocompleted instruments oontaining tritium
foll had been 30ld or tranaferred as yet. He added that approximately
2 curies of tritium foll as scrap had been returned to the supplier,

Posting of Aress - Lebeling of Contaipsrs

It was noted that, although the area {storage catinet) where curis amounts
of licensed material were being stored and the storage room containing the
csbinet were posted with a sign worded *"Danger -~ Radiocactivity® and having
the presoribed radiation symbol, they lacked the prescribed sign “Caution,
Radicactive mm-s.ﬂ.-

Jars "C®, *D", *"E", and "F*, each containing 250 millicuries or greater of
zirconium and titanium-triteride foll were not labsled. Another jar ocene
taining 7 curies of sirconium-titanium triteride foll was not labeled,

Four jars, each containing 100 millicuries or greater of titanium or

tirconiux triteride foil, although labeled with a aign "Danger - Radioactivity"
and having the prescribed radiation symbol and showimg the kind, quantity,

_,uaq»:wammwanmﬂw“m&

- Radicaotive Naterial” and falled 10 show the kind, guantity, date o 1\‘

w presoribed sign *Ceutien « Radicastive hhrhl"

The metal Wit housing the twe 160 K% sesled sources, nwuhm
wvith & sign "Madiosstivs - Avoid Unmeosssary Sandling” snd haviky the
bed symbold, mmwu\nmmmw&

One tritium mounted foll totaling eme curie, dwuuoduithnd.-
worded *Danger -~ Radioactivity" and having the prescribed symbol and showing
the kind, quantity, and date of measurement of the quantity it contained,
lacked the prescribed sign "Caution - Radiocactive Material"®,

The following radiation survey readings were taken by the inspector at the
time of the inspection:

2-1/2 mr/hr at the surface of the storage room cabinet
0.4 mr/hr at 3' from the storage cabinet
0,15 mr/hr st the access doorway
less than 4,0 mr/hr at 12" from the 320 millicurie Kr 85 sealed sources.,
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