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PRIVACY ACT STATEMENT

Pursuant 10 § U.S.C. 562a(e)(3), enacted into law by section 3 of the Privacy Act of 1974 (Public Law 83.678), the follow
ng statement is furnished to individuals who supply information to the Nuclear Regulstory Commission on NRC Form
113, This information is maintained in & system of records designated as NRC-3 and described ¢t 40 Feders! Register 45334
October 1, 1975)

AUTHORITY: Sections B1 and 161(b) of the Atomic Energy Act of 1964, as amended (42 US.C. 2111 and 2201(b))

PRINCIPAL PURPOSE(S): The information is evaluated by the NRC staff pursuant to the criteria set forth in 10 CFR
Parts 30 32 33 34 35 and 40 to Vetermine whether the applicetion meets the requirements of the Atomic Energy Act of

1964 as amended. and the Commission’s regulations, for the issuance of & radiosctive material license or amendment
thereof

ROUTINE USES: Th: information may be (8) providec to State health departments for their information and use
angd (b) provioed 1IC ‘(‘(1("8 S!B'l‘ and local hea't! tic als and other persons in the event (\’ NnCIOENt OF exposure
for their information, investigation, and protection of the public health and satety. The

closed 10 appropriate Federa

nformation may also be dis
State, and local agencies in the event that the information indicates & violation or potentia
violation of law and in the course of an administrative or judicial proceeding. In addition, this information may be trans
ferred 10 an appropriate Federal, State, or local agency 1o the extent relevant and necessary for an NRC decisior

s ¢

! (

an appropriate Federal agency to the extent relevant and necessary for that agency's decision about you

WHETHER DISCLOSURE (8§ MANDATORY OR VOLUNTARY AND EFFECT ON INDIVIDUAL OF NOT PROVID
ING INFORMATION: Disclosure of the requested information s

shed, however, the application 1or radioactive material license

voluntary. If the requested information is not furn
Or amengdment thereo!. will not be processed I request
that information be held from public inspection must be in accordance with the provisions of 10 CFR 2. 780 Withhold
ng from public inspection shali not affect the right, if any, of persons properly and directly concerned need to inspect
the document

SYSTEM MANAGERI(S) AND ADDRESS: U S Nuciear Regulatory Commission

Director, Division of Fuel Cycle and Material Safety
Office of Nuciear Material Safety and Safeguards
Washington, D .C. 2055656

NRC FORM 313
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SZBE SECURITY ENGINEERING,INC.

CLEMMONS N C 27012

Item #5
Americium 241 sealed in manufactured by
gold foil Nuclear Radiation

Developments
#NRDA10086) &
#NRD A1045
#NRD A1046
#NRD A1056

Item #6

As an Alpha lonizer in smoke detector

Item #7

O.N, Swanson
FORMAL TRAINING IN RADIATION SAFFTY

a. Principles and Practices of radiation protection.

8IR TE6.PR0R

MLX # of sealed
sources processed
at any one time
10,000 sources max
Luci per source max

b. Radioactivity measurement standardization and monitoring

techniques and instruments,

¢. Mathematics and calculations basic to the use and measure-

ment of radioactivity.

d. Biological effects of radiation,

Training was received in a course in Modern Physics at N. C,
State University in 1960, The duration of the course was approx-

imately 5 months,

EXPERIENCE

(1) Eight (8) years experience with RA226
1970 - 1978
(2) Ten (10) years experience with AN

1976 -~ present Ll

Manutacturing Engineers

foils 1000pci maximum

foils 2pci maximum




Item #5

Same &s item 7

Item #9

Esterline Alpha Scintillation Counter
Model ;NIS with AC3 probe
2 x 10° CPM per pei/CMe from 239 PU source

Item #10

RADIATION PROTECTION PROGRAM

In general the protection program consists of the following:

(1)

(2)
(3)
(4)
(%)

Checking the sealed sources for contamination after fastening them
to the electrodes

Checking the work area for contamination after fastening the sources
Making sure that sources are safely stored and inventoried
Keeping equipment in good working order

Reporting usage to proper agencies

The method for determining leakage is as follows:

(1)

(2)

A lpci source is placed " from the face of our Eberline AC-3B
Alpha Probe and counts are recorded. The count is 60,000,

Maximum allowable leakage is .005pci

o aR0S % : o
T = -6-0—,360 X 300 CPM

1f we ever see anything over .000ipci or 6 CPM, we will not use the
source.,

ITEM #11

Only sealed sources are used. If it is ever necessary to dispose of any,
we will return to the manufacturer (NRD),

07 JUl 1087
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: SQE SECURITY ENGINEER NG,INC.

CLEMMONS N C 27012 Wi e 02

June 2, 1987

Us 5. Nuclear Regulatory Commission, Region 11
¢/o Vandy L, Miller NMSS/MACUK

Lommercial Use Branch
Mail Station MS394SS
Washington, D,C, 20859

NL /6736

RE: Program Code 03217
License #38-10730-0U1E
Application for Renewal of License

Please vencw our Byproduct Material (Radivisotopes) License #32+16736+01E,

Enclosed are two (2) copics of the completod Form-NRGe313, two (2) copies
of each attachment thereto, andZUr check in the awount of $510,007

Thank you. H,c‘_“» ’Ju)’ 2o M.

Very truly yours, Unsasrat

ag plaasTaere G o

(0, N, Hwanson

ONS; jp ol

Enclosures

{ (i '3 Lot Cutg
By: .
A

Gliid D= NI 28,

MaNUIACTUING ENQINBOIS commmmmmmns s oo s s s o+




. JW]Q“’

Securitg Engineering, Inc.
ATTN: 0. N, Swanson

F.0. Box 746

Clemmons, NC 27012

Gertlemen:

This refers to your letter dated June 2, 1987, for renewa) of Materials
License 32-16736-01F, which expired December 31, 1986,

We received your check for $510., However, an application fee of $580 is
required as specified in §170.31 (3H) and Footnote 1(a) of 10 CFR 170,
copy enclosed. Footnote 1(a) states in part “When a license or approval
has expired, the application fee for each category shall be due...."
Payment of the additional $70 should be made to the U.S. Nuclear
R:qulatory Commission and mailed to my attention at our Washington, D.C,
address,

Your application will be sent to the Licensing staff for processing
upon receipt of the fee. When submitting the fee, please refer to
CONTROL NUMBER 020227.

Sincerely,

g

Inckenn

Glenda Jackson

License Fee Management Eranch

Division of Accounting and Finance

Office of Administration and
Resources Management

Enclosure:
10 CFR 170

DISTRIBUTiON: -
!§MJOAE‘R/r‘ '

LFMB R/F (2)

DW/R1/SAE
OFFICE: ARM/LFMB (/' ARM/LFMB !
SURNAME: SKimbe=ley:rej GJackson

DATE: 6/) /187 6/« /87



LICENSE ARPPLICATION FOR THE EXEMFT DISTRIBUTION OF SMOKE DETECTORS
CONTRINING AMERICIUM 241

3.1 Summary Data

3.1.1

3.1.&

3.1.3

3.1.“

3.1.7

3.1.8

3.1.9

Date of application 7/&5/88

Applicant: Security Engincering Inc.
3560 US 158 Box 746
Clenmons, NC &701&

Cortact perscrn: 0. N. Swanson Fresident 919-766-9302
Device type: Smoke detector

Models: Rl---,Bl===,Cl~=~
RE===, BR===, CR==~

1 modeis are single scource sirgle chamber detectors, they
all huve identical chambers. The A models are externally
powered, the B models are battery powered, the C models are
combinatiorn battery and externally powered. The suffixes
rorthe model numbers indicate different voltages, and other
electrical paramaters.

& models are single source corncentric chamber detectors,
they all have identical chambers. The RA,HE,and C and
suffixes are the same as for the (1) models.

Both 1 and & mouels may contain wune of two sources both of
which are marufactured by Muclear Radiation Developments.
source: NRD Qloo&&?l microcurrie Americum 41

NRD AICSE 0.9 microcurrie Americium 241

Ernd user leak testing rnot required. Sources are batch leak
tested by manufacturer.

Principal use code: exempt device lon generator, smoke
detectors



CON Listi T8

roduct & Inten

pxternal

Attachments: Cecurit Engineering drawings =2DCAL, SDEAZ, SDL1
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1. DESCRIPTON OF PRODUCT AND INTENDED USE

This device 1 an 1onization type products of combustion detector
which 18 used for the protection of life and property fram fires. The
device 1s manufactured by Security empineering, Inc. ad is marketed
and distributed under the following madel rnumbers:

Security Erngineering Model Rl==w RBl===,Clee=

AR—==, B@==~=, C&==~

Suffix 1 models are singlescurce single chamber detectors, they all
have i1dentical chambers. The A models are exterrnally powered, the B
models are battery powered, the C models are combination battery and
externally powered. The suffixes for the detectors indicate different
voltages, and other electrical paramaters.

Suffix @ models are single source concentric chamber detectors, they

all have identical chambers. The R, B, & C sufixes are the same as for
the 1 models.

The 1onization chamber, which is open to the atmosphere, is constantly
irradiated with alpha particles from & Americium 41 source. RAs a
result of this ilorizatorn a small current flows across the chamber.
Upaon entering the chamber, products of combustion absord a portion of
the appha partiles arnd thus reduce the icnizaton current. This drap 1in

current 1s sernsed by the electronic circuit and initiates an alarm.
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Il
hs Pide AND QIANLILITY OF BYernVuUCl YAluhlAL

Ihe detector uses one Americium foll containing ¥,0uCl a1

Am,
The maximum number of units to be stored in one locatlion at any time
is 4000 for a total of LmCi ELIAM the estimated annual production

is J)0,000 units or a total of 1OMCi,

B, CHEMICAL A!IID FRYSICAL FORNM
1, The atiive material 1s imericium Oxide (AmO,) dispersed in a
£g0ld matrix, Iihis is sandwiched between & O,2mm thick silver
layer and a 0,002%m gold layer., -he foil is circular, O.5cm

in diameter,

ce All components except Amerdiclum are noble metals not sub ject to
oxidation or chemical attack. #0 change in physical form ls
possible withiout melting the plece, which would require 960° C,
‘herefore, no changes in chemical or . hyslcal ,.roperties are

expected over the useful 1life of the detector,

Ce &SOLUBILITY IN Walaix AND bBOuY FLUIDS
No exact duta 1s avallable on the solubility of AmOa in water
or body fluids, According to a reyport by ORNL (CHNLeIM-268L
UL

Containment Integrity of 226&3 and 2L'11‘m Folls amployed in

Smoke Letectors,” by h.G. leimeyer) negligible activity can be

absorption from the Gd.l. tract 1ls less than 10’“ ‘'riicating very

low solupllity in body fluidas, Jue to the physical form of the

241,

leached from intact foils by water, agcording to the ICRF the
i
Am in the folls leaching of activity from the fcils in body

|

flulds woula be expected to be even lese,
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111,

Sre Mt AT b T R “uf
As ovihiodlnJUTdvi £advad U.'.v:.le\

[he method of attaching the foil containing the americium source
to the source holder is descrived in Attachment A « NrD Q.C. “rocedures
end two iivet Jrawings., The edge of the foil is completely surrounded

by the crimped edge of' the source holder,

Drawings SDCAL1 and SDCA2 show the method of fastening the source
holder to the printed circuit beoard. As can be seen the source cannot be

touched without disassembly of the chamber cover.

B, PROFOSED MeitiOp OF LAszLlNG

Drawing sp&s4 snows the labelsco be used to ldentify the units,

'he label is co be affexed vo the back surface of the detector,
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lhe external raalation levels from the sides of the unit were
found to be directional due to the other components in the case, The

highest radlation level is reported,

Measurements were aleo taken on the packaged unit, These levels
were also found to be directional., The maximum radiation levels at
the side of the package corresponding to the slde of the unit are

reported below:

25em from package « ¢ 0,25uk/hr
Sem from package e ¢ lolpi/hr

Surfece of .ackage = <« 3.0pit/hr

B. Paanks OF AC2288 DURING N0aMAL USs
1, lormal Appllication
In normal use the device is wall or ceiling mounted and is not
handled by anyone, reriodically the exterior surface of the
mounted device 1s vacuum cleaned to remove any accumulation of
dust, lhe radioactive rource cannor be touched, since the source
is surrounded by the printed circuit board and the ionization

chamber assembly and the case surround the chamber,



Section IV rage 3 of 4

2, Installation and Service

The unit is ceiling or wall mounted. The only maintenance reguired by
the user ie to periodically vaccum the housing to to remove dust and to

change batteries. The urit 1s not to be gerviced in the field otherwise.

3. 4Accldental Handling and Abuse

fne only way a person weuld have sccess to the radioactive
source would oe to remove the case ccver, and then remove the

ionizatlion chamber cover Lo exsose the source,

Ce QUANTITY 0F BYerHKODUCT MATZRIAL BAPSCIED TU Bu DISIRIBUTED ANNUALLY
1, Annual Olstribution -« §0,000 units
- 1
(] Omvi ] is'u‘l)

2e NMaximum number of sources stored In any one locaticn at

any time - 4,000 (LmCi)
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A ¢ROCEDURLS FOR snld0TYrE TASTING

1. [he surface of the foil in the ion chamber was wiped with filter
paper, lhe wipe was counted in a proportioi. 1 gas flow counter
capable of detecting 3,69pC1 of Alpha activity at the 685

conf'idence level,

Counter efficlency - 50
Background count rate = S7.3cpm & 17
Counting time - 10 min,
3iib X571 =
Minimum detectable activity = |
ZfTiclency 0,50

08,2d/m = 3,69pC1

2, 1he unit was dropped from a helzht of elght feet one hundred
times, Jhe unit was then dismantled and the foill visually
inspected for damage and wiped to detect removeaole contamination,

lne wipe vis counted as above,

3. A foil crimped into place on ite mount.ng was wiped, [he
mounting was immersed in water for 18 hLours then boiled for
2 hours, Lthe cil was chen wipe tested agaln, The wipes were

counted ag described above,

fhe water in which tie foll was bolled was evaporatea to
dryness on & planchet and the planchet counted in the proportional

countcter,
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refer to t.e publication OURNL TM-268L. Jlhe folls were subjected
to three weeks water leaching tests and twelve wecks of exposure

to 100°F and "Op relative humidity. <{he folls were also sube

jected to fire tests, heated from 260°C to 925°C during one houn,
The CRNL IM~268L report is applicable to the folls used in
the detector, i{he foil processing as deseribed in the report

is the same as that used by Juclear hadlation Development and

Amersham Searle,

Bs RZSULDS OF rPROTOTLPE ITLELING

1,

3e

ihe alpha determination on the [{llter paper wipe of the foill

in the lon cnamber indicated 10pCi removable contaminaction,

A wipe cest of tne unit after belng dropped 100 times from a
height of elght feest stiowed 3pCi removable contaminacion, Visual

inspection showed no damage either to the foll or its mounting,

«ilpe tests made on the mounted foill belcre and after immersion

and bolling In water showed lese than 3pCl removable activity,

{he planchet in which the water was evaporated contalned

less than 3pCi.
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Le A non-measurable activity loss due to environmental and

water leaching tests was noted oy URNL,

'he fire test indicaved only 0.,31» of the initial activity

was lost,
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Vi,
A SSTIMATED EXIZRIAL RACIALION BAr9SUHAS

l, Detector in home or office use

Assume 25c¢m from front of unit 8 hours/day
radiation level =« 0,L42uk/hr
axoosure level -« 0,L42uR/hr x Bhr/day x 3654/yr +

1,23 mR/yr 4

It 1s highly improbable that this situation would oeccur;
however, 25cm is used ae it is the greatest distance for which
accurate measurements were made., A more probable distance would

ve L feet,

ro
.

Worker assembling or installing units

a. Assume wWhole Body 25em from unit

LO hr/wk x 50 wk/yr x o,L42uR/hr = 0,8L1mk/yr

b, <Surface exposure to hands
fadlacion level at surface of top of unit = 15,8uk/hr

Assume workers hands are in direct contact with tie top of

the unit 10s of the time.

15.8pk/hr x 0.1 x LOnr/wk x SOwk/yr = 3,16mi/yr
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3, Homeowner installing unit
Assume maximum time needed to install unit Is 30 minutes

a, d#hole body exposure (25cm)

O.,Lopii/hr x 0.5hr = 0,2pR

b, Surface exposure to hands

15.8“‘\/}“‘ X OQShP = 709PR

L. Warehouse employee

a. Surface exposure from handling one package unit
Maximum exposure from top of .ackaged unit
Surface - 1Spf/hr

mR
15uR/hr x LOhr/wk x 50wk/yr x 0,10 = 3,0LyT

Assume contact with the hands 105 of the time.

b, Lxposure from stacked array of packaged units

(Phese exposures would be fromt ke slde of the unit)
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Surface exposure to workers hands

fhe ra.latlion level at the rurfac2 of a stacked array of
packaged units would not be expected to be aporeclably
greeter than the curface radlation level at the surface
of any one packaged unit due to the sulelding provided by

the units themselvss,

{nis shlelding in aidltion to the rhielding provided by
the packaging material would reduce the contrioution to the
surface radlation leval of any units below Lhe first layer

to a negligible amount,

Due to shielding by the units and geometry only the
immediavely adjacent packases would contribute to the exposure

at the surface of any one packaje,

RGRENE T T SIS

IThe surface radiation level at X on the side surface

PACKAGED
of a stack of GAunits was messured and found to be L,3pk/hr.

{he singzle unit side ruulation level was 3yR/hr.



nadiation exposure to warehouse workers hands =
LoLhpR/hr x LOh/wk x 50wk/hr x 0,10 = 0,397mR/yr

Assume workers hands in contact with oackages 10, of the time,

2+ W#hole body exposure 3 ft, from stacked array

Jue to shielding by the unlts themselves, only the first

layer of the packages would contrloute to the radiatlion level,
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assume & 10 x 10 array of Jackaes with Lhe all activity
at the center of the array, 4+hls assumption results in overestimation

of' the exposure,

B e e e 4 . — e e .4}
— - - B
- - -

-

sxposure et slde surface of 1 unit = 3uR/hr
pxposure at surface x = 3x103yh/hr

‘he source 1s locuted 3 inches fromc iz eilde of cthe box surface,

Exposure at 36" from surface = 3x102ph/hr x (3%

(35™) <

; 9\
Ix( 103)ph/hr’ X (15._51): l.?()).lﬁ/hz‘

Annual exposure to worker 3 ft, from array = 1,75ui/hr x

LOnr/wk x 50wk/yr = 3,5ni/yr
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Be aSlIMAlaD INIanlal 00Se
le Ingestion of a :ingle foil
Folls ere crimpeu securely on a pin, L(he .in is mounted
cecurely in the lon chamter, It is practically imposesible that

the Toll would come loose from the pin.

The worst possible case of exposure due to inrestion would
occur 1f an Individual swallowed & foill, The 50 year dose
commitment due to the ingestion of 2uCi of Wl is as
follows:

Critical organ « hone - 7x103 g

Fracvion reaching bone b, ingesticn -2.5x10‘5

affective energy - 28 lleV/dis

Dose (Rem) = 2uC1 x 2,2 x 10%/mepCi x 28 MeV/dis
2,5%x10=2 r ad-gm
x 1.6x]0'6er5/ﬁev X 7;%5§‘_—g x 10%° -—ZFE_

50
| R
x 10 hem/nad x 5,28x10°m/yr e A
0

Tt
o

37.05x10"Rem/yr |- % (¥ L B

0
L. 95%10"3 t = 50y

k- obo2

Uose (Hem) = 37,05x 10°3 [}h.3§] a1em/50y = 1,6l rem/50s
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inhalation of “Hlim from home or office fire
Agsume
s 0,31x of the radioactive materlsl is lost in burning,
e All americlum is conve ‘ted to particulates in ¢ he
respiravle range,
cs Inhablitants remain in obuilding rive minutes after foil
is burned (tnis is unllikely esinze the detector would
have warned of the fire),
d. C(ne unit per 1000 £t° floor space; 3 ft. ceilings
V = 8000 rt3 = 2,27x108¢c
€s o exchange of alr
fo sulmonary lymph nodes are tae critical organ (li.P.16,
(L80), 1969). Frection rea hing lymph nodes = 0.9L5%
Mass of lymph nodes = 50g
g+ Areathing rate = 1,04x10° ce/Smin
107/8hrs = 2,08x104 ce/min

Dose (liem) = 2pCi x 2,2x20%4/m=pCi x 5,7MeV/d x 1.6x10'6§£6
e

x 0,0031 x 1;0%x1098c(§m1n % O 00%?5
“ee (K ccC 508

x 10=2 iadesm x 10 nem X S.Eleosmin/yr e dt
erg Had
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Dose (iem) = 56.7x10'550m/yr

¢ = 50y N= ,693 = 1,6 x 1072
L33y
50
-5 -Lt
Jose (uem) = 56,7x10"%nen/yr «-1 (e -1)
¥
)

Dose (Rem = 46,7x10"° (LB.06) = 027Rem

3, Innalacdon of “blim from warehouse fire
Assume: 2000 units stored
Fire area 100,000 ft° with & ft. ccilings
300,000 £t = 2,27x1010¢

Other assumptions as in part 2,

Dose (Fem) = 2uCi x 2x103 x 2,2x10%/m= pCi x 5.7MeV/d x

1,6x100erz x 0,0031 x 0400945 x 1.04x105%ce x
Meo¥ 50 §.§§xIGIUcc

5
-At
10%2 fad-zm x 10 hem x 5.28x10 Smin/yr e dt
erg nad
50
3 -At
Jose (nem) = 11,L2x10 17 s " a1)

e

0
A= 1,60x10"2 ¢ %80y

Jose (dem) = 11.L2(10'3) (LB.,06) = 0.,5L8%xem
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C. SO/ LIANCE WITH 32:27
1.

Hormal Use

a., Ltxternal exposures during normel use and installation
1, aomeowner or office worker - 1,23 mi/yr
2, Worker assembling or installing unit
8. ihole body = 084 mR/yr
b,
3

Surface ex,osure to nands = 3,16 mi/yr
homeowner installing unit
a.,

Wwhole body = 0,2uk
L

sands = 7.9un

-

L. wareliouse emplovee
de &Xo0sure to hands from single packaged unit -3,04 mi
yr
b. Bxposure to hands from array of units - L.3 mR
yr
c. whole body exposure from array of units - 3,5 mR
yr
be Internal exgosures during normal use - none
ce All of the above values fall within the limits set in
Column 1 of 32:28

Abnormal Conditions
fe

ingestion of a single foil « 1,6L

ne

3

4
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'he probabilicvy of an indivicual swallowing a foil 1is

negligible,s, J[he folls are crimped sescursly on pins,

U

Ce

inhalation from home or office fire - 0,027 Rem,

i‘he probability of the foll burning congletely before

the irhabitancs escape from the uome or offlice is low,

in a one hour burn test at ORIAL only 0,31% of the activicy
wag released, Jhe fraction releasea in five minutes would

be expected Lo be much lower,

inhalation from a warehouse fire « 0,5L8 hem,

fhe yrobability of a fire of tuls magnitude occuring ie
very low since yresumably the area is equipped with warning
aevices. As In garc b, the fractivn of the activity re-
leased in five munuctws will be conslderably less than the
0.3l factor used, Jiie grobability of all the foils in
storage In tne ware:cuse dburaing at the scme time is also
negligible, Therefore, it may be conecluded that the proe
babllity of the limits in 32:235 column 3 being exceeded is

negligible,
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A QUALITY S NJROL 2000 uiilnes RucORD RulifING

2l

Guality sontrol procedures to insure that the “LlAm sources used

have tnhe proper activity and the minimum rewoveable contamination will
be ln eflect ooth at NaD, the suppller of the folls, and at Security

engineering, Ince

I'he quallity control of removeable contamination at NKD Ine, consists
of batchwiping the sources afver mounting in the source holder. IThe
filter paper wipes are counted in a pasellow Jroporcioned counter,
Approximately 10-50 sources are wiped per fllter paper. The upper
limit of removeable comtanination per suipment to security cngineering
is 0,001 uC1 although tneir experlence has been that the removeable

contamination per shipmant is counslderably lower,

At Security Engineering wipe tests are made on 22 of every 1000 sourceﬁlbtz
and the wipes are counted on an alpha scintilation counter. 1f removable
contamination ever reaches .001 microcurie the lot will be returned to the
manufacturer.

There are several assemoly line tects that indirectly measure the
activity of the radloactlve source, NRD certifles that the activity of
the folls, if by chance a scurce is used that had
activity significantly cuteide of that range it will be rejected and

sent back to the sup.lier for dis. osal,

100> visual inspection of the so.ree holder-printed circuit
board assembly is the (.C. .rocedure we plan :cc use to insure a properly
riveted assembly. A full roll set clinech wlthout evidence of cracks
represents an acceptaole set, If an unacceptavle elinch 1s made the
rivev portlon will be drilleda out and anothér source holder will be’

uged,
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SmokeMaster ™ SmokeMaster lonization Smoke Detector ‘
IONIZATION SMOKE DETECTOR
MODEL B1 — Sensitivity — 2% optical obscurahon

MODEL A T.115V SOMZ AC. S0ma. max. install per owners manual B1 ang NFPA STD 74 Avadadle a' 470 Attantic Ave
Sensitivity — 2% optical obscurstion. Boston. Ma 02210 Do not paint or spray with Cleaners

instalt per owners manual 74A1 snd NFPA STD 74. Test weekly with smoke Replace battery when Detector emits a
Avasitsble st 470 Atlantic Ave., Boston, Ma. 02210 short chirping sound at approximately one-minute intervals

CONTAINS RADIOACTIVE MATERIAL — & MICROCURIE. — WARNING —
AMERICIUM - 241, US. NRC LICENSE NO. 22 1673601 Use only the following batteries. Mallory MN 1604 or'Radio Shack ;
: 23-553 A different battery may have a detrimental effect on |
g :__,_ of ._":': s eontimy Detector operation and will void warranty |
—
uyiwmhc.awmﬂc. CONTAINS RADIOACTIVE MATERIAL — 1 MICROCURIE
DATE MANUFACTURED AMERICIUM- .1, U.S. NRC. LICENSE NO. 32-16738-01E

Engineering inc., Clemmons, N. C.

DATE MANUFACTURED

SmokeMaster™ lonization Smoke Detector
MODEL & IS 2% optical obscuration

CONTAINS RAD!OACTIVE MATERIAL — | MICROCURIF
AMERICIUM-241, U.S. NRC. LICENSE NO. 32-16736-01E

Security Engineering Inc., Clemmons, N.C.

DATE MANUFACTURED

SECURITY ENGINEERING INC.

SPrtofce DETECTOR LARELS

S D L‘,/
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LICENSE AFPFLICATION FOR THE EXEMPT DISTRIBUTION OF SMOKE DETECTORS
CONTAINING AMERICIUM 241

3.1 Summary Data
3.1.1 Date of application 7/25/88

3.1.2 Applicant: Security Engirneering Inc.
3560 US 158 Box 746
Clemmons, NC 2701&

Cantact perscon: 0. N. Swanson President 919-766-9902
3.1.3 Device type: Smoke detector

3.1.4 Models: Al=-=-~,Bl~=~,Cl=~~
Ag===, B@~=~, C8~~~

i models are single source single chamber detectors, they
all have identical chambers. The A models are externally
powered, the B models are battery powered, the C models are
combiration battery and externally powered. The suffixes
forthe model rumbers irndicate different voltages, and other
electrical puramaters.

2 models are single scource concentric chamber detectors,
they all have identical chambers. The A,E,and C and
suffixes are the same as for the (1) models.

3.1.7 Both 1 and & models may contain one of two sources both of
which are manufactured by Nuclear Radiation Developments.
source: NRD AlocBE 1 microcurrie Americum 41

NRD AL10%6 0.9 microcurrie Americium &41

3.1.8 End user leak testirig rnot required. Sources are batch leak
tested by manu acturer.

32.1.9 Principal use code: exempt device lon gernerator, smoke
detectors



.
wuwantl L)'

Engineering drawings BDCALl, SDCAZ, BDL1
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l. DESCRIFPTON OF PRODUCT AND INTENDED USE

This device 1% an ionization type products of combustion detector
which is used for the protection of life and property from fires. The
device is manufactured by Security engineering., Irc. ad i1s marketed
arnd distributed under the following model numbers:

Security Engineering Model Al===,Bl===,Cl==~
Ag==~, B@=~~,Cl~~~

Buffix 1 models are singlescurce single chamber detectors, they ali
have idertical chambers, The A models are exterrally powered, the B
models are battery powered, the C models are combination battery and
externally powered. The suffixes for the detectors indicate different
voltages, and other electrical paramaters.

Suffix & models are single source concentric chamber detectors, they
all have idertical chambers. The A, B, & C sufixes are the same as for
the 1 models.

The ionizatiorn chamber, which is cpen to the atmosphere, is constantly
irradiated with alpha particles from a Americium 241 scource. As a
result of this 1onizaton a small current flows across the chamber.
Upen entering the chamber, products of combustion absord a portion of
the appha partiles and thus reduce the i1onizaton current. This drop in
current 1s sersed by the electronic circuit and initiates an alarm,
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ha Pive AND QAN LITY OF BYernlll VAalunldl

),
'he detector uses cne Amnerlicium foil containing 1,0ull -Llhm.

The maximum number of units to be stored in one location at any time
is 4000 for a total of LmCi 2h1\ the estimated annual production

AMe

is 10,000 units or a total of ¥OWCL,

B, CHEMICA.. Al'D rHYSICAL FORM
1, The aciive materisl is smericium Uxlde (AmO,) dispersed in a
gold matrix, Ilhis is sandwiched between & O,2mm thick silver
layer and a 0,0027nm gold layer, <he foil i1s circular, O,5cm

in dianmeter,

All components except Americium are noble metals not subject to

fo
-

oxldatlion or chemical attauck, iAo change in physical form is
possible without mel:ing the plece, which would reguire 960°C.
iherefore, no chenges in chemical or .hysical .roperties are

expected over the use™il life of the detector,

Ce EQLUBILITY IN WATLK AND BODY FLUIDS
No exact duta is avallable on the solublility of AmO» In water
or body flulds, According to a report by OUKNL (ORNLeIMe268Y4
“Containment Integrity of 336&. and 2h1Am Folls amployed in
Smoke w~etectors," by h.G. Neimeyer) negligible activity can be
leached from intact folls by water, ascoraing to the ICRF the
absorption from the d.I, tract ls less than 10 ‘riicating very
low solublility Iin body fluias, Jue to the physical form of the
zblhm in the folls leachiag of activity from tne fcils in body

flulds woulu ve exgected to be even leses,
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X2 E8RNAL RawdhdioN LaVvel8

{he external radistion levels at the surface of the unit, at Sem
fro= the unit, and at 25em from the unit were measured using &
Ge(Li) detector with a multichannel analyzer system, A standard
2ilpm source (Loerline #SebSL, 4,027,000 cpom 210%x) was counted
using the same system, & converslon fuctor relating count rate

summed over [ifteen channels Lo exposure rate was obtalned,

The gamma 2Xx osure constant calculated from the absorption
coeliiclent for 60heV zamma rays in air is L.Lui/hrenCli at 5 em

from a point source.

hctivity of standard = 4,027,000 cpm ¢ 10~

Conversion factor = 2,5% x IO’th/hr/o/m

Maximum wxposure natest
25 em from iront of unit - < 0,LOuR/Ar
Sem from fron of unit « ¢l +6uR/nr

surface of front of unit ««15,8uR/hr

25¢m from side of unit e« «0,27uR/hr
Sem from side of unit e ¢l,5u8/hr
surface of side of unit « <¢3,15u0/hr
2%cm from back of unit e <0,33uk/hr
Sem from back of unit e ¢3.3u8/hr

surface of back of unit «<€Q2,5pi/hr






unted, e maintenance reguired by
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Section V1  Frage 2 of 10

3, lomeowner installing unit
Assume maximum time needed to install unit ls 30 miautes

dhole body expusure (25em)

O.L'C;zh/hr X O.Fh!‘ = OQ:"R

Surface exyposure to hands

15,8pi/hr x 0.5hr = 7.9pR

wWwarehouse employee

a. Surface exposure from ha»diling one package unit
Faximum exposure from top of .ackaged unit

Surfeace < 15pk/hr
mi

15uk/hr x LOhr/wk x SOwk/yr x 0,10 = 3.0h?3

Astume contact with the hande 10, ol GTne time.

b. &axposure from stacked arrcy of packaged uniis

(lhese exposures would de fromt he side of the unit)




1.

Section VI rage 3 of 10

Surface expovure to workers hands

{‘he ra.lation level at thie rsurface of a stacked array of
packaged units would not be expected to be ajppreclably
greater than the surface radlation level at cthe surface
of any one packaged unit due to the sulelding provided by

the unite themselvees,

fnls shlelding in aidition to the rhielding provided by
the packaging material would recuce the contrioution to the
surfece radlation level of any unite below Lhe Tirst layer

to & negligible amount,

Due to shielding by the units and geometry only the
immediately adjacent packages would contribute to the exposure

at Lhe surface of any one packape,

The surface radintion level at X on the slde surface
Pacir s €D
of a etack of SAunics was meesured and found to oe L,3ph/hr.

she glngle unit cide reuiation level was 3pR/hr.
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Our declision to use visusl inspection 1s based on our high level
of conflidence in the integrity of tie jJjoints made dy riveting the
assembly., Laboraiory teste of the astembly revealed a force of 30 1bs,
was reqalired to sepsraie tne source holder from the 7.C., Board, Also,
examination of the .rototyqse unitv after belng subjected tn drop tests
(ref: Section V, pare 1, .er, 2) showed the Source “older « 7,0, Board

Asgsembly to be Intact,

“ecords will be kept of the number of radioactive sources received,
the r._mber that are accepted or rejected and the nuvmber transferred

annually to persons exe=pt f'rom specdflic licensing.




SmokcMaster™
IONIZATION SMOXE DETECTOR OET B . >0 o
MODEL B Sensvity 2% optcal obscurahon
NODEL R .15V GCHZ AC €0ma mex netall per owners manual BT and NFPA STD 78 Avadatie at 470 Atiahe Ave
S wivy — 7% eotiest Boston Ma 02210 Do not paent or Spray with Cleaners
Ireesil par ownars menesl TAT cnd NFPA STD 74 Test weekiy with smoke Repiace baftery when Detector emiis 3
Aveitshie ot 470 Adleatic Ave  Boston, Ma. 02270 chart ~hwrpeng Sound at approwmately one minute ntervais
CONTAINS RADIOACTIVE MATERIAL — & ECRCCURIE WARNING
ARERICIGE 247 US NAC LICERSE PO 32 1673807 Jse only the fofiowng battenes  Mallory MN 1604 or'Racko Shack
23.553 A differert battery may have a detrimental effect on
Detector operahon and will void warranty
CONTARSS RADICACTIVE MNATERAL — 1 ENCROCURE
AROECHCIVEE- 241, U S HRC LICENSE RO 32-13730-01€
Securily Enginesring tnc., Clommons. . C.
oy

DATE MANLFRTT

Fes

SmokeMasier ' lonization Smoke Detecior
MODEL B 1 S 2% optical obscuration

CONTAING RADIOACTIVE RIATERIAL — ! MICROCURIF
AGERICIUR-201, U.S. NAC. LICENSE NO. 32-16736-01E

DATE MANUFACTURED

SECURITY ENGINEERING JINC.
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' SQE — SECURITY ENGINEERING,INC.

CLEMMONE N C 27012 18 Y6 eR02

Dochet No., OZ0O-T00%2
Control No. 020227

U, 8, Nuclear Regulatory Commission

ATTN:  Anthony Huddert, Commercial Section |
Medical, Actademic, % Commercial Use Satety Branch |
Division of Industrial & Medical Nuclear Safety |
Office of Nuclear Material Satety & Safeguards

Mailstop &MT

Washington, D, C. 2005855

Gent)lemen:

This 18 1n anewer to your November 8, 1988 letter reguesting

|
|
|
December %, 1988
|
1
|
additional inftormation for ow application. |

Ttem 1. The procedure $or wipe testing and source handling
which has been approved by the North Carclina Radiation
Frotection Gection 18 attached. Alseo attached iz their
description of the tests as part of our North Carolina
license,

*J

Ttem
with sources already attached, The fo0i1l used is NRD AOOL,
which wae approved by the NRC in 1949 before source
registration numbers were used.

Item 2, Attached ie the revised Drawing #EDCAL1 showing the adhosive
applied to the screws which hold the chamber cover in place.

The other chamber cover ig& soldered in place as shown on
Drawing #HSDLAZ.

1
1
|
|
The NRD numbers on the application are for souwrce holders
|

multicharnnel analyrer and a GE(L1) detector.

\
|
|
Item 4. The counter used was @ CANBERRA Model #8180 with a
Flease call 14 you need additional information.

Sincerely,

i

O, N, Swanson

ONE: ap

Enclosures (2)

p— Manutfacturing Engineers
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RADIATION PROTECTION BECTION 2 o2 Bagen
DIVIZION OF FACILITY BERVICES -
N. C. DEPARTMENT OF HUMAN RESOURCES

RADIOACTIVE MATERIAL LICENBE Licenss o, 034=268-1

(License SSHETISUEY $¥m Page 1)

&, Americiuwm 241 7A. Poil
(NFD~AL 008D)

B. Radium 226 B. Foil

(Amersham=-Searle
Corp. or NRD Model,
RDO1)

8A. 50 millicuries

B. See 2.8, on Page 1

Conditiora (continued):

13.A. The sealed sources ghall be tested for len e and/or contamination in lots of 1000
sources. Twenty-two (22) sources of the lots shall be inspected and tested P o
usé or transfer as a sealed source. T1f the inspection or test reveals construccion

defects or 0.005 microcurie or greater leakage and/or contemination, the source shall

not be used or transferred as a sealed source until it has been repaired or
decontaminated.

The test shall be capable of detecting the presence of 0.005 microcurie of radioactive
material on the test sample. The test sample shall be taken from the sealed @ource or
fram the surfaces of the device in which the sealed source is permanently mounted or
stored or which one might expect contaminaticn to accumulate, Records of lesk teit

results ehall be kept in units of microcuries and maintained for inspection by the
Agency.

If the test reveals the preeence of 0.005 microcurie or more of ramovable
contaminataon, the licsnsee shall immedistely withdraw the sealed source frum uee angd
shall cause it to be decontaminated and repsired or to be disposed of in accordsnce
with Agency regulations. A report shall be filed within five \5) days of the test with
the Radiation Protection Section, Division of Facility Services, Department of Human

Resources, P. O, Box 12200, Raleigh, North Carolina 27605, describing the eguiyment
involved, the test results and the corrective action taken.

Tests for leakage or contamination shall be performed by the licensee or by other
peraons sorcifically authorized by the Agency to perform such services.

Except as specifically provided otherwise by this license, the licensee ghall possess
and use radicactive material described in Items 6, 7 and 8 of this license in
accori:noe with statements, representations and procedures contained in:

a. Application (with attachments) dated October 14, 1984 and signed by O. N.

Swansor,, President.

November 8, 1984 For - Dayne H. Brown

Date of lssuance

Form No. DFS-5211 Chiel, Radiation Protection Section
(Rev, 7/28)




URITY ENGINEERING, INC.

P O DOX Y49 CLEMMONS N € 27012

(B2 7382008 *

Handltqﬁ Procedures for AM241 Sources

Attach sources to the slectredes, 1000 et & time.

Place & lpci source 4inch from the Alpha probe. The count should be 250,000
CPM to 300,000 CPH. HWaximum allowable leakage ie .005pci

Wipe 22 of the 1000 sources with a swab. Place the swad & iuch from the probe.
1f the count ever exceeds 3500 CPH the scurces are mot to be usad. Our supplier

does not ship anything with leakage over .0001 and we have never measured anye-
thing over .0001 pei.

After completing the wipe test, use the Alpha probe to survey the work areas.
If any activity over ,005 mci is found, the area is to be decomtaminated.

Results of the wipe teet and ares survey are to be zecorded on the origimal
leak test and receiving repore, signed and dated.

Once a year the scintillation counter 18 to be calibrated.

10/14/86

Manutecturing Enginears
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JUN & 7 1988
SECURITY ENG ,
Security Engineering, Inc. Docket No. 030-30052
ATTN: 0. N, Swanson Control No. 020227

P. 0. Box 746
Clemmons, NC 27012

Gentlamen:
SUBJECT: APPLICATION FOR MATERIAL LICENSE

This concerns {our application for a material license and our letter (copy
enclosed) in which we notified you that the application was deficient and that
certain additional information was require-.

You are hereby notified that unless within 30 days from the date of this notice
we receive the additional information requested, we will consider your
application as having been abandoned by you. This action is without prejudice
to the resubmission of an application,

Sincerely,

Original Signed Ry
J. Bruce Carrico

J. Bruce Carrico

Medical, Academic and Commercial
Use Safety Branch

Division of Industrial &nd
Medical Nuclear Safety, NMSS

Enclosure: As stated

DISTRIBUTION:
entral File

NMSS r/f

IMAE r/f

VMiller

BCarrico

MLamastra

DATE: 06/27/88 : 06/L7/88: : :
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Security Engineering, Inc.
ATTN: 0. N. Swanson

P. 0. Box 746

Clemmons, NC 27012

Gentlemen:

This refers to your letter dated June 2, 1986, which enclosed an application
requesting renewal of Materials License No. 32-16736-01E.

As you are aware, License No. 32-16736-01E expired December 31, 1989, well
before you submitted your renewal application. Because you allowed r license
to elapse, we must process your request as an application for a new license.
Therefore, you must submit complete, up-to-date information, without reference
to previously submitted documents, concerning the products you wish distribute
to persons exempt from l1icensing pursuant to Section 30.20 of 10 CFR Part 30.

The information you should submit is outlined in Sections 32.26 through 32.29 of
10 CFR Part 32. Each item in these sections must be appropriately addressed.
A'-- since issuance of your initial license, the NRC has initiated procedures

. 'ducting a formal evaluation and registration of smoke detector device
dioty . The information you must submit for this evaluation/registration
croces . 1s outlined in Regulatory Suide 10.10, "Guide for the Preparation of
" ~" .ations for Radiation Safety Evaluation and Registration of Sealed Sources
Concaining Byproduct Material." a copy of which is enclosed. The sources you
have 1isted on your application have previously been registered by the manufac-
turer, so additional information concerning the sources need not be submitted.

Section 32.29(c) of 10 CFR Part 32 requires that each person licensed to
distribute smoke detectors to persons exempt submit periodic reports to NRC
concerning its distribution activities. In reviewing your expired license file,
the most recent report we appear to have received from your company is datad
October 17, 1979 and is for the period from June 30, 1978 to June 30, 1979.
Therefore, you should include a distribution report for the p:riod from June 30,

| 1979 to the date you discontinued distribution. The information which must be
included in this report is outlined in paragraph 32.29(c)(1) of 10 CFR Part 32.
This report should be included with your resubmission,



Security Engineering, Inc. Qe

Our review of your application will continue upon receipt of the above
information, Please respond within 30 days, in duplicate, and reference
Mail Control No. 020227.

Sincerely,

s Original Signed By
«' A. Bruce Carrico
/ p
J. ‘Bruce Carrico
Medical, Academic, and Commercial
Use Safety Branch
Division of Industrial and
Medical Nuclear Safety, NMSS

Enclosures:

1. 10 CFR Part 30

2. 10 CFR Part 32

3. Reg Guide 10.10

cc: State of North Carolina
Department of Human Resources
Radiation Protection Section
ATTN: Cecil Brown
701 Barbour Drive
Raleigh, NC 27603

DISTRIBUTION:
e (enter

IMNS Central File
NMSS r/f

IMAB r/f
BCarrico

SBaggett
MLamastra




November 8,

Docket No. 030-30052
Control No. 020227

Security Engineering, Inc.
ATTN: 0. N. Swanson

P. 0. Box 746

Clemmons, NC 27012

Gentlemen:

This is to confirm our telephone conversation on November 4, 1988 with
Mr. Swanson in which we discussed the information we need to continue review
of your application dated May 26, 1987.

The items specified below are those we discussed:

1 A description of your quality assurance program and related procedures
for monitoring of radicactive contamination.

2. Information on Nuclear Radiation Developments Am-241 sources # NRD A1008b,
# NRD Al045, # NRD A1046, and # NRD A1056, such as source registration
number and other information required in Regulatory Guide 10.11 (copy
enclosed).

Drawings showing features that discourage unauthorized access to the
source. In addition, provide other drawings as discussed in section
3.2.2. of Regulatory Guide 10.10.

Information on the gas-flow proportional counter used for source
prototype testing.

Please note that you are not currently authorized to distribute smoke
detectors to persons exempt as defined by 10 CFR 30.20. If we do not receive
a reply from you within 30 calendar days from the date of this letter, we

shall assume that you do not wish to pursue your application. This action is
without prejudice to the resubmission of an application.

Sincerely,

Anthony M. Huffert

Commercial Section

Medical, Academic, and
Commercia)l Use Safety Branch

Division of Industrial and
Medical Nuclear Safety

Office of Nuclear Material
Safety and Safeguards

Enclosure:
As stated




O.N, Swanson

DISTRIBUTION:
IFRS Central File
NMSS r/f

IMAB r/f
MlLamastra
AHurfert
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Security Engineering, Inc.
ATTH: 0. N. Swanson

P. 0. Box 746

Clemmons, NC 27012

Gentlemen:

This refers to your letter dated June 2, 1986, which enclosed an application
requesting reneral of Materials License No. 32-16736-01E.

As you are aware, License No. 32-16736-01F expired December 31, 198P, well
before you submitted your rencwal application. Because you allowed your 1icense
to elapse, we must process your request as an application for a new license.
Therefore, you must submit complete, up-to-date information, without reference
to previously submitted documents, concerning the products you wish distribute
to persons exempt from licensing pursuant to Section 30.20 of 10 CFR Part 30.

The information you should submit is outlined in Sections 32.26 through 32.29 of
10 CFR Part 32. Each item in these sections must be appropriately addressed.
Also, since issuance of your initial license, the NRC has initiated procedures
for conducting a formal evaluation and registration of smoke detector device

designs. The information you must submit for this evaluation/registration
process is outlined in Regulatory Guide 10.10, "Guide for the Preparation of
Applications for Raciation Safety Evaluation and Registration of Sealed Sources
Containing Byproduct Material,” a copy of which is enclosed. The sources you
have 1isted on your application have previously been registered by the manyfac-
turer, so additional information concerning the sources need not be submitted.

Section 32.29(c) of 10 CFR Part 32 requires that each person licensed to
distribute smoke detectors to persons exempt submit periodic reports to NRC
concerning its distribution activities. In reviewing your expired license file,
the most recent report we appear tc have received from your company is dated
October 17, 1979 and is for the periyd from June 30, 1978 to June 30, 1979.
Therefore, you should include a distiibution report for the period from June 30,
1979 to the date you discontinued distribution. The information which must be

included in this report is outlined in paragraph 32.29(c)(1) of 10 CFR Part 32.
This report should be included with your resubmission.




Security Engineering, Inc.

Our review of your application will
information. Please respond within
Mail Control Mo. 020227.

Enclosures:

1. 10 CFR Part 30
2. 10 CFR Part 32
3. Reg Guide 10.10
cc: State of North Carolina
Department of Human Resources
Radiation Protection Section
ATTH: Cecil Brown

701 Barbour Drive

Raleigh, NC 27603

DISTRIBUTINN:
e Center

IMNS Central File
NMSS r/f

IMAB r/f
BCarrico
SBaggett
MLamastra

i 4.

continue upon rec
30 days, in duplt

of the above
and reference

Sincerely,

& 7
Vg
J. Brucké Carrico
Medical, Academic, and Commercial
Use Safety Branch
Division of Industrial and

Medical Nuclear Safety, NMSS

: IMAB TRAE
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SECURITY ENGINEERING,INC.

© BOXx 740 CLEMMONS » «? <

November 12, 1980

Pirector of Licensing '
Nuclear Regulatory Commission
Washington, D. C. 20855

Sub ject: ANNUAL REPORT - Lilcenge #32-16736-C1E

Dear Siri
From June 30, 1979 to June 30, 19B0 we shipped Smoke Detectors
containing 11,000 2ueci AM?“lsources and 4,000 1luci Nﬂ241 gources .,

Very truly yours,

> A
L f
4 R V8w L

~

0. N. Swanson

¢cc: NMr. Cecil B. Brown
Radiation Protection Section

N. C. State Department of Human Resources
P. 0. Box 1200

Raleigh, N. C. 27605

J. ©. Nuclear Regulatory Commigsion
230 Peachtree Street, N.W.

Su te 818

Atlanta, Georgia 30303

ing Engineery e

inssiemmasasianisen M UISGIUE




_SECURITY ENGINEERING, INC.

CLEMMONS N C 27012

P O BOX 7as ‘916 7668502

June 1, 1987

Hy, Steven Baggett

Nuclear Regulatory Commission
Hail Stop 396-SS

Washington, D, C., 20555

Subject: ANNUAL USAGE - License #32-16736-01E

Dear Sir:

Listed below is the 1980 thru 1986 annual usage of AM
in smoke detectors that we have shipped.

241 sealed sources used
Date

06/30/80 - 06/30/81

06/30/81 06/30/82

06/30/82 06/30/83

06/30/83 - 06/30/84

064 1154 06/30/85

06/30/85 - 06/30/86

Very truly yours,

(7/”,/('/

/
( .‘J “ i 4

U, N. Swanson

cc: Mr, Cecil B, Brown
Radiation Protection Section

N, C. State Dehartmcnt of Human Resources
P. 0. Box 1200

Raleigh, M. C. 22605 .

U.S, Nuclear Regulatory Commission
230 Peachtree Street, N.W,
Suite 818

Manutacturing Engingers -—M;m&kﬂ_mu____&‘_




