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PRIVACY ACT STATEMENT

Pursuant to 5 U.S.C. 552a(e)(3), enacted into law by section 3 of the Privacy Act of 1974 (Public Law 93-579),the follow.
ing statement is furnished to individuals who supply information to the Nuclear Regulatory Commission on NRC Form
313. This information is maintained in a system of records designated as NRC-3 and described st 40 Federal Register 45334
(Oct;ber 1,1975).

1. AUTHORITY: Sections 81 and 161(b) of the Atomic Energy Act of 1954, as amended (42 U.S.C. 2111 and 2201(b)).

2, 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 determine whether the application meets the requirements of the Atomic Energy Act of
1954, as amended, and the Commission's regulations, for the issuance of a radioactive material license or amendment
thereof.

3. RSUTINE USES: Th3 information may be (a) provided to State health departments for their information and use;
and (b) provided to Federal, State, and local health officials and other persons in the event of incident or exposure,
for their information, investigation, and protection of the public health and safety. The information may also be dis-
closed to appropriate Federal, State, and local agencies in the event that the information indicates a violation or potential
violation of law and in the course of an administrative or judicial proceeding. In addition, this information may be trans-
ferred to en appropriate Federal, State, or local agency to the extent relevant and necessary for an NRC decision or to
an appropriate Federal agency to the extent relevant and necessary for that agency's decision about you.

4. WHETHER DISCLOSURE IS MANDATORY OR VOLUNTARY AND EFFECT ON INDIVIDUAL OF NOT PROVID.
ING INFORMATION: Disclosure of the requested information is voluntary, if the requested information is not furn.
ished, however, the application for radioactive material license, or amendment thereof, will not be processed. A request
that information be held from public inspection must be in accordance with the provisions of 10 CFR 2.790. Withhold-
ing from public inspection shall not affect the right, if any, of persons properly and directly concerned need to inspect
the document.

5. SYSTEM MANAGER (S) AND ADDRESS: U.S. Nuclear Regulatory Commission
Director, Division of Fuel Cycle and Material Safety
Office of Nuclear Material Safety and Safeguards
Washington, D.C. 20555

NRC FORM 313

1
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' ' SECURITY ENGINEERING,INC.
f

*
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Item #5

Americium 241. sealed in manufactured by MAX # of sealed
I

gold. foil Nuclear Radiation sources processed
Developments at any one time

#NRDA100@8
>&. 10,000 sources max

#NRD A104 lycl per source max f'
#NRD A1046
#NRD A10$6 .;

i

Item #6
,

t

As an Alpha Ionizer in smoke detector-

,

Item #7
.

0.N. Swanson |

FORMAL TRAINING IN RADIATION SAFFTY

a. Principles and Practices;of radiation protection.

b. Radioactivity measurement standardization and monitoring |
techniques and instruments. '

c.. Mathematics and calculations basic to the use and measure-
ment of radioactivity,

d.. Biological effects of radiation.
i >

|

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

j. imately 5 months. -

l'
l EXPERIENCE

,

(1) Eight (8) years experience with RA ils 1000pci maximum
226

| 1970 - 1978
e

(2) Ten (10) years experience with AH foils 2pci maximum ,Igg1976 - present
!

Manuf acturing Engineers

,.
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Item #8
,

Same as item 7 !

i

i

Item #9
,

Esterline Alpha Scintillation Counter ,

ModelyM15withAC3 probe
22 x 10 CPM per pei/CH from 239 PU source .

;

|

h

Item #10 ,

;

IRADIATION PROTECTION PROGRAM
i

In general the protection program consists of the. followings i

(1) Checking the scaled sources for contamination after fastening them -

to the electrodes

(2) Checking the work area for contamination after fastening the sources

(3) Making sure that sources are safely stored and inventoried f

(4) Keeping equipment in good working order- i
t

(5) Reporting usage to proper agencies ,

.

The method for determining leakage is as follows:
. f

(1) A 1pci source is placed " from the face of our Eberline AC-3B
Alpha Probe and counts are recorded. The count is 60,000.

(2) Maximum allowable leakage is .005pci
6

.005.. x = 300 CPM +

" 60 000

If we ever see anything over .0001pci 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). .j

,

1

0'l JUL M
'
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SECURITY ENGINELR|NG,lNC.'
--

P o DoK 746 C LE M M ONS N C 27012 ektes 7 6,4. ts p02

~

June 2, 1987 '

!

!

U. S. Nuclear Regulatory Commission. Reglon 11
c/o Vandy L. Mllier NMSS/MACUll |

"'Cominercial Use tiranch
Hall Station MS3965S
Wa6hington, !).C. 20$$5 ,

Cen t lernen:

pp - 3 /dsp
flE t l'rogram Code 03217

License #3glb736.UIE
Application for Renewal of 1.!rense

Please renew our Byproduct Material (Radioisotopes) 1.lcense #32 16736 01E.

Enclosed are two (2) copics
of the contpleted-Fern,-NRC-313,_ typ_30(2) copiesof each attachment thereto, and heck in the annount of $510

Thank you.
_ _

gd;Q,, , , _ , _

"""
; Very truly yours,
' aggLXTw

- .cu[ Q .t.
t'

n. N. swans.,n
,

ONS;jp .~. g .$ ..

_,

ten _ __ 1 . L. . . . . - . . .,a ~

Enclosurus "m - Rarl t R r _ . _ __
I E E! g; ow :. 9 l' A Lf.3T. --. --..

1 St 021_. .,- . . . ..
.

'
$ - ~ w.w ..

p T1 pm .
~* . 3 H.:.. .ra < ,..

f(h $ NN0.

p }$ }} 6 Y7'JA u

l' * "::2 ' ML:a

52: 2 d 0- UT 28.
'

f I d
ht/ 8

6M
'

'

u.a..u ... . c ,... .... _ . . _ . -.

L. _j
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Security Engineering, Inc. |
'

,

ATTN: 0. N. Swanson '

'

F.O. Box 746'

.

Clemons, NC ?7012 -"' ;

i;

|- Ger tlemen:
'

| This refers to your letter dated June 2,1987, for renewal of Materials
.

'

' License 32-16736-01E, which expired December 31, 1986. ,!

We received your check for $510. However, an application fee of $580 is
required as specified in 0170.31 (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 :
Regulatory Comission and mailed to my attention at our Washington, D.C. ;

address. q
'Your application will be sent to the Licensing staff for processing

upon receipt of the fee. When submitting the fee, please refer to
CONTROL NVMBER 020227. ;

'

Sincerely, |

5

W Squed Dr ,

tendslacks ;

Glenda Jackson
License Fee Management Branch. ',
Division of Accounting and Finance ,

Office of Administration and.
Resources Management I

i Enclosure:
10 CFR 170 ;

,

i
i

1

l' DISTRIBUT'ON: -

'

PemelegJiMils !
. *
- ARM /DAF R/F d
LFMBR/F(2)

*
-

DW/RI/S&E -|

t

1

ARM /LFMB(f.rei
f ARM /LFMB1 0FFICE:

SURNAME: SKimberley GJackson
DATE: 6// t' /87 6/g>/87

'

.,

Ic



. - . . _ .

$;h
sa :

\ l' ,

LICENSE APPLICATION 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 Engineering Inc.
3560 US 158 Box 746
Clemmons, NC 27012

. ,

Contact person: O. N. Swanson President 919-766-9902 !
t

. 4
. 3.1.3 Device type Smoke detector

3.1.4 Models: Al-- ,B1-- ,C1---- |

A2-- ,B2-- ,C2---
, ,

1 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-
combination. battery and externally powered. The suffixes _ -

forthe model numbers indicate different voltages, and other
electrical paramaters. -

a models are single source concentric chamber detectors,
they all have identical. chambers. The A,B,and C and~
suffixes are the same as for the.(1) models.

3.1.7 Both 1 and 2 models.may contain one of two? sources both of
whien are manufactured by Nuclear RadiationJDevelopments.

NRD AlcoB@) 1 microcurrie Americum 241 _source: s

NRD A1036 0.9 microcurrie Americium 241

[ 3.1.8 End user leak testing not required. Sources are batch leak
' tested by manufacturer.

.

3.1.9 Principal use codes exempt device Ion generator,' smoke
detectors

|-

1
.

#

l
s

1

|*
.
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RE"ERENCE FROM
SECfION CONTEUTS AEC LICsNSING GUIDE

I. A. Description of Product & Intended Use 32:26b(1) 1

II. A. Type & (uantity of By-Product-Material 32:26b(2)

B. Chemacal a Physical Form 30:26b(3)
C. Solubility in water e Body Fluids 32:26b(4)

III. A. Construction c dosi nG
(as related to Containment a Shielding of
By-Product Material) 32:26b(5)-

B. Proposed Method of Labeling .32:26b(10)

'IV. A. External Radiation Levels 32:26b(6)-
B. Degree of Access during Normal 'dse 32:26b (7)
C. Total Quantities & Distribution 32:26b(8)
D. Expected Useful Life of rroduct 32:26b(9) j

|
.!

V. A. Prototype Testing (Procedures) 32:26b(11)
'

B. Prototype Testing (hosults) 32:26,b(12)-
.

VI. A. Estimated 2xternal Raciation Exposures' 32:26b(13)
y

B. Estimated Internal Dose 32:26b(13)
C. Compliance with 32:27 32:26b(lk)

32:27

VII. Quality Control Procedures Record Keeping 32:26b(15)
'

!

Attachments: Eecurity Engineering drawings SDCA1,SDCA2,SDL1

[.

i
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Section I Page 1 of 1

1. DESCRIPTON OF PRODUCT AND INTENDED USE

This device is an ionization type products of combustion detector
which is used for the protection of life and property from fires. The
- d3vice is manufactured by Security engineering, Inc. ad is marketed
cnd distributed under the following model numbers:

Security Engineering Model'Al-- ,B1-- ,C1---
A2-- ,B2-- ,C2---

.

Suffix 1 models are singlesource single-chamber detectors, they all
have identical chambers. The A models are externally 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 2 models are single source concentric chamber detectors, they
all have identical chambers. The A,D,& C sufixes are the same as for
the 1 models.

The ionization chamber, which is open to the atmosphere, is constantly
, irradiated with alpha particles from a Americium-241 source. As a
result of this ionizaton a small current. flows across the chamber.
Upon entering the chamber, products of combustion absord a portion of
the appha partiles and thus reduce-the ionizaton current. This drop in
current is sensed by the electronic circuit and initiates an alarm.

.

I*

.
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S3ction II- Pago 1 of 1J. -
.

II.

A. f14% AUD (JAliriTY OF M-rnouiJCf XAT::h1AL

The detector uses one Americium foil containing 1.0uci 2b1
Am.

|

! The maximum nunber of units to be stored in one location at any timo

2hl' the estimated annual productionis 4000 for a total of hmCi Am.
-

-- is 10,000 units or a total of 10m01.

B. CHEMICAL A:!D PliYSICAL FORM
1

(Am0 ) dispersed in a'

l. The accive material is Americium Oxide 3

gold matrix. This is sandwiched between a 0.2mm thick silver

layer and a 0.002mm gold layer. '2he . foil' is circular, 0.5cm

in diameter.

2. All components except - Americium are noble metals not subject toj

oxidation or chemical attack, do change in physical form-is

possible wichout melting the piece, which would require ' 960* C.

| l'he re fore , no changes in chemical or ,shysical properties are
|

| expected over the usef'ul life of the detector.
.

C. 50LUSILITY IN WATE,h At1D BODY FLUIDS

|

No exact data is available on the solubility of Am03 in water

or body fluids. According to a report by ORNL (ORUL-TM-2684 !

226 2h1" Containment Intecrity of Ba and Am Foils Employed in- ;

Smoke De tectors," by H.G. Ueimeyer) negligible activity can be

leached from intact foils by water. According to the ICRP the

absorption from the G.I. tract is less than 10-N .triicating very
|2

low solubility in body fluids. Due to che physical form of the

241Am in the foils leaching of activity from the fcils in body '

fluids would be expected to be even less. .

}

.



- ~
- ,

,

,, e . - #

4':; --Seetion lllL Pacss1 of:-'lXo
-

'-
- ,

..

TIII.

_

-A.- C0I:STh)CTIul: !.l'D Di, SIGN :

The mechod of attaching the-foil containin6 the Americium sourcei.

to the source holder is described.in Attachment ~A NRD 4.C. Procedures-.

and two Rivec Drawings. The - edge of' the foil- is conpletely surrounded!

by the' crimped edge;of.the source holaer.:
._ ~.. -. :. -~- --

_

~ Drawings SDCA1 and SDCA2 show the-method of fastening 0the(source

. holder to.the printed circuit board. As can-be.seen the source cannot1be'

touched without disassembly of the chamber cover.

.

t

4

,

B. PR0i'OS40 ETHOD OF LAdiL11iG
.

Drawing sp A/ shows the labelsco.be used.tto ident'ify thefunits.: ,

The label is to be affexed co the . back surf ace of tho '.'de tect'op -

s

'
,

4
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;
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Section IV' s'ago 1 ef 4 -;,

s' IVa-.

A. EXPERNAL hav1AfiCU LE\:LS

The external radiation levels at the- curface of the unit, at 5cm

from the unit, and at 25cn from the unit'were measured using a

Ge(L1) detector with a multichannel analyzer system. A standard

2N1Am source (Eberline NS-65h, .h,027,000 cpm 110%) was counted |

using the same system. A conversion factor relating count rate

summed over fifteen channels to' exposure rate was obtained.

The gamma exposure constant calculated from ' the absorption

coefficient for 60EeV camma rays in' air is k. huh /hr-pCi at 5-em

fron a point source.

Activity of standard = 4,027,000 cpm t-10h
,

Conversion factor = 2.63 x 10' bur /hr/c/m

Maximum I:.xposure Rates:

25 cm from front of unit - c0.hepa/hr
'

$cm from fron of unit -<h.6pR/hr-
a

surface of front of unit -<15.8pB/hr
.

25cm from side of unit - 40.27pR/hr ;
q

5cm from side of unit - <1.5ph/hr |
a

surface of side of unit - < 3.15ph/hr j

25cm from back of unit - < 0.33nH/hr

5cm from back of unit - (3.3nR/hr
surface of back of unit <12.5pa/hr i

o

__

1.

,



.Section IV- Pcgo 2'cf 1-4 . g. | .

The: external radiation' levels:from.th' Leides'of the unitiwere-e

found to. be' directional due to the other components in the : case. . The

'

highest radiation 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 packa6e corresponding to.the side of the unit ares
-

reported below:
.

e 0.25pH/hr25cm from package- -

< 1.4pH/hr.Sem from package -

< 3.0ph/hrSurface.of package -

B. DEGREi 0F AC0 DSS DURfuG "OdMAL USE-
'

1. Normal Application

In normal use the device.is~ wall or-coiling mounted.and is'not-

handled by anyone. Periodically'the1 exterior-surface of the

mounted device'is vacuum cleaned to removefanyfaccumulation'of-

- dust. The radioactive ecurce'cannor.be touched, since the: source-

la surrounded by the printed circuit board and-the'lonizationL-

chamber assembly and the case' surround the chamber=.=1

.

'$'

q

.!
/j
J.
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-2. -Installation-and_ Service'
- m- ~ _.x

, . .

The unit i s ceiling or '. wall - mounted. . The only maintenance required by

the user is to periodically vaccum - the housing- to to . remove dust -and-- to
'

change batteries. The ur it :is not to be' serviced |in -the field: otherwise.
.

'
-

I

m

.

'3. Accidental handling; and Ab'use

*The only way a ' person would- have' access : to ' the radioac tive

source would'be to remove the case cover, and1:th'en remove,the.

ionization chamber cover to expose the-source. .

- . .

C. QUANTITY OF SY-rRODUCT MATERIAL EXPECT 20' TO Bd DIEfRIBUTBD ANRJALLYf

1. Annual 01stribubion --|0,000 units.

2b1- (10 m01 Am)
,

2. Maximum number of sources stored in any ' one'. location . at:'

any time - 4,000 (Em01)- '

1

.

-
*
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-D.- EXPEOPED:USEFDL LIFE OF THE PRODUOT - 15 =YEARSK

This. expectation is based on manufacturing experience:with the:

- electronic and ~ mechanical components --to. be used. ' The integrity .of:

the radioactive source $s expected to be considerably longer than)

-15 years. .

This expectation is based upon:
'

1. The hair-life-of'241Am is h58 years. In 151 years.the source

activity will be reduced less'than 2.5% by radioactive; decay.i

.

2. Since the source'is'a' sealed 1 source i.e. sandw'iched between.

very inert metals, it is impervious to all normally. expected, a
*

atmospheric conditions in; residential orieven'commerciak
-1

environments..
,

_..

)
!

\','

+

% -
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A. PROCEDJRES FOR th0TOTirE FISTING

1. The surface of the foil in the ion chamber was wiped'with filter '

paper, l'he wipe was . counted in a proportior.1 gas flow counter-

capable of detecting 3.69pCi of Alpha activity at the .68%
,

confidence level.

$0;uCounter officiency' -

Background count rate - 57.3cem 17 - *

Counting time
~ 10 min.-

3Rb 3x57.3' =
Minimum detectable activity = "1 t 10v

sfriciency 0.50

OB.2d/m = 3.69pCi
.

.
.

2. The unit was dropped from a height of eight feet one hundred ;

times, the unit was then dismantlediand the foil visually

inspected for damage and wiped to detect removeable contamination..

The wipe v:ts counted as above.

3. A foil crimped into place-on its' mounting"was. wiped. The

nounting was immersed in water for 16 hoursLthen boiled for

2 hours. Pho foil'was snen wipe tested again. The w ipes were -

counted as described above.

The water in which the foil was boiled was evaporated-to

dryness on a planchet and the planchet counted in t he proportional
.

counter.

.

L-
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,

.

4. hefer to the publication ORUL TM-268h. . The foils were subjected:

to chree weeks water leaching tests and twelve weeks-of exposure

to 100*F and '.Ok relative humidity. fhe foils. wore also sub-

jected to fire tests, heated from 260* C to 925' O during one hour.
~

I'he ORNL TM-2684 report is applicable to the foils used-inc

che detector. The foil processing- as described in t he report

is the sane-as that used by Muclear Radiation Development.'and

Amersham Soarle.

B. R.:SULfS OF PROTOTIPE TES'f1NG

1. The alpha' determination on the filter paper wipe of the foil

in the ion chamber indicated 110pCi removable contamination.

2. A wipe cest of the unit after being dropped 100 times from a

height of eight feet showed 3pCi removable contaminacion. Visual;

inspection showed no damage either to the foil or its mounting.

3. Wipe tests made on t he- mounted foil before and af ter' immersion

and boiling in water showed-less than 3pCi removable activity..

fhe planchot in which the water was evaporated contained

less than SpC1.-

!

1

.

1
1

|
1
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VI.

A. ESTIMATED EXf3RITAL- RisDIAtloll 2/30SURES

1. Detector in home or office use

Assume 25cm from front of unit 8 hours / day

0.h2pR/hrRadiation level -

cxposure level 0.42pR/hr x 6hr/ day x 365d/yr +-

1.23 mR/yr
'

.

It is highly improbable that-this situation'would occur;

however, 25cm is used as it is the greatest distance for which

accurate measurements were made. A more probablo distance would

be 4 feet.

2. Worker assembling or installing unita,
.

a. Assume Whole Body 25cm from unit i

40 hr/wk x 50 wk/yr x o.h2pR/hr_ = 0.ShlmR/yr
'

b. Surface exposure to hands

hadiacion level at surface of top of ur.it = 15.SpR/hr

Assume workers hands are in direct-contact with the t'op.of
1

the unit 10,o of the time. '

j
15.8pa/hr x 0.1 x 10hr/wk .x $0wk/yr = 3.16mR/yr ]4

!

]

1
. .

<
i

i
-

__ $
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-

3. Homeowner installing unit

Assume maximum time needed to insta11' unit is 30 minutes
,

a. Whole body exposure (25cm)

0.h2pH/hr x 0.$hr = 0.2pR.

b. Surface exposure to hands

15 8pH/hr x 0.5hr = 7 9pR
.

.

_ 4. Warehouse' employee
.

a. Surface exposure from handling'one package-unit

Maximum exposure from top of eackaged unit
'

Surface 15ph/hr--

mR
15pR/hr x 40hr/wk x 50wk/yr x 0.10 = 3.014yr'

Assume contact with the hands 10N of the time.
.

b. Exposure from stacked array of packaged units

(l' hose exposures w ould 'oe from t he side of the unit)

,

*

b
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1. Surface exposure to workers hands

l'he raalation level at the rurface'of a stacked array of-

packaged units would not be expected to be appreciably

greater than the surface radiation level at the surface -

'of any one packaged unit due to the shielding provided by

the units thence1ves.

'
fhis shielding in aidition to the chieldin6 provided by-

the packaging material would reduce the contribution to the

surface radiation.lovel of any units below the first layer

to a negligible amount.

Due to shielding by the unit,s.and geometry only the

immediately adjacent packages would contribute to the exposure-

at che surface of any one package.

|-
..- --- -

l
I ,

X

| I

The surface radiation level at X on the side surface-
PACKAGED

of a stack of 9Aunits was measured and found to be h.3pR/hr.
.

fhe sing e unit side radiation level was 3pR/hr.l

.

e
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:..'. . . <.,

Radiation exposure to warehous'e workers hands =

h.hpR/hr x 40h/wk x $0wk/hr x 0.10 = 0.397mR/yr
.

Assume workers hands in contact with jackages 10;< of the time.

2. 'Whole body exponuhe 3 ft. from stacked array

-Due to shielding bg the units themselves, only the first

layer of the packages ~would contribute to the_ radiation level.
,

4

e

e

4

>
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,

.

Assumo a 10 x 10 array of. packages with tho all activity .

at the center of the array. fhis assumption results in overestination

-of the exposure.
s

1

2

.a mm e- mw %Hm '

; ---
i

. __
n

,_. ..

. - . - . . . - - . . . - .

Exposure at side surface of 1 unit 1= 3pR/hr
2Exposure at surface x = 3x10 ph/hr

'fhe source is located 3 inches from c he cido of the box' surface.

2Exposure at 36" from surface = 3x10 pR/hr x (39 -

(39")2
,

i

23x(10 )pR/hr x 1 21 = 1.76pR/hr-

- :

Annual exposure to worker 3 ft. from array = 1.75,R/hr x
t0hr/wk x 50wk/yr = 3.5mR/yr

- .

y
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B. rSf1MAPED IHfEnNAL DOSS

1. Ingeccion of a single foil-. , -

Foils are crimpeu securely'on.a pin. . the pin is mounted

cecurely in the ion chamber. It is practically impossible that-

che foil would come loose from the pin.
-

| -The worst'possible case of exposure due co incestion would
,

occur if an individual swallowed a foil. The 50 year dose

| commitment due to the ingestion of 2pCi of 2blAm is as
follows:

Oritical orBan bone - 7x103 g.

Fraccion reaching bone b'y ingestion -2.5x10-5

,

Effective energy - 28 HeV/ dis ]
6Dose (Rem) = 2p01-x 2;21x 10 d/m-p01 x 28 MeV/ dis

2.5x10-5 r ad-gm
x 1.6x30-6 erg /MeV x 7x10>- g x 10-2 erg

.-

4>
Nx 10 Rem /nad x 5.28x10 m/yr e dt =

~0

50
r r.

37.05x10-3nemfyr 1 (e-At _1) q_

A
'

L -

0-
i

h.95x10-3 t = $0y ji = .693 =

lb0 t

j

37.05x 10-3 hh.3y hem /50y = 1.64 aem/50Dose (Rem) =

-

:
I

l
'

i

1

' '

_
..
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2. Inhalation of 2N1Am from home or office-fire

Assume

a. o.319 of the radioactive material is lost. in burning. . '

b. All Americium is convested to particulates in c he

respirable range.
,

c. Inhabitants remain in building five minutes after foil

is burned (this_is unlike'ly since the detector would
-

,

have warned of the fire).
2d. One unit per 1000 f t ' floor space; 3'ft. ceilings

8V = 8000 ft3 2,27x10 cc=

e. No exchange of air

f. rulmanary lymph nodes -are the critical organ (II.P.16,

(h80), 1969). Fraction rea:.'hing lymph nodes = 0.9h5%-
'

,

Mass of lymph nodes = 50s

g. Breathing rate =-1.0hx103 cc/$ min-
7 2.08x10k cc/ min10 /6 hrs =

|
i >

6i Dose (F.em) = 2pC1. x 2.2x10 d/m-pCi x 5.7MeV/d x 1.6x10-6 y

1.0Ex105cc/5 min 0.009h5x 0.0031 x x2.27x103cc SOS
i

| $0.
O

a

-A t
55.2Sx10 min /yr. e- atx 10-2 lind-cn x 10 Rem :x

erg had: d
0

-:
,

e

e s
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50-
O - At

I dte
Dose (hem) = $6.7x10~bhem/yr I

O
O

t = 50y % = .693 = 1.6 x 10~3
433y

50 .

-At
(nem) = 56.7x10-5 ,,77,3 _1 (o _1)Dose

% ._
to

Dose (Hem = 56.7x10-5 (h8.06) = .027 Rem

3. Inhalacion of 2hlAm from warehouse fire
'

Assume: 2000 units stored

2 with 8 ft, ceilingsFire area 100,000-ft

S00,000 ft3 = 2.27x1010cc

Other assumptions as in part 2.

Dose (Rem) = ap01 x 2x10 x a,2xio6d/m pai x 5.7Mev/d x3 -

1.6x10-6 5
"

er x 0.0031 x os009b5 x -1.ohx10 cc x-
Mev SOE 2.27x10 Wcc

50
-At

10-2 rtad-gm x 10 liem x 5.28x10 5 min /yr 'e dt

erg had
*0

~50
-At 1

Dose (hem) = 11.h2x103 1 (e -1)
A- -

0

,
A= 1.60x10~3 t' = 50y

Dose (dem) = 11.h2(10~3) (h8.06) = 0.5hBnem

.
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C. 00).rL1 alice WITH 32:27
P

1. Ilormal Use

a. External exposures during normal use and installation [

1. homeowner or office worker - 1.23 mR/yr

2. Worker assembling or inetalling unit

'1 hole body - 0.Sh mR/yrc. ;

''

b. Surface exposure to-hands - 3.16 mR/yr

3. homeowner installing unit

a. Whole body - 0.2pR
,

b. nands - 7.9pR

h. Warehouse employee
,

a. exposure to hands from s ingle packaged - unit -3.0h mn
72

b. Exposure to hands ~ from array of units - h.3 mR
yr

c. Jhole body exposure'from array:of units'-'3.5 mR
FP

b. Internal exposures during normal use - none

c. All of the above values fall within the limits set in

Column 1 of 32:28

2. Abnormal Conditions
,

a. Insection of a single foil - 1.6h Rem
.'

Soy -

>

.
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flie probabilicy' of Tari.Tindividual swallowing a' Toillic-

negligible. fhe:CoilsLare crimped aecurely'on' pins.--
~

,

b. . Inhalation from home or~officelfire - 0.027 Rom,-

p 'The probabi1~ity'oftche" foil burning con,,letely before;L

the: inhabitancs escape from the hone or office is[ low.~

In a oneihour?. burn' test at ORNL~onlyf0.31b of the.'aotivicy|

L was released. thecfraction' released in five minutes would
!

be expected; to - be much lower. -> >

j- .,
,

c. Inhalatidn from. a warehouse fire . O'.514 : Hem.8

The probability:of a. fire of. this magnitude occuring;is'-

very low-since'presunably the a.rea is equipped withlwarning

-devices. 'ds-in part b, che fraction:ofithe activity re-:

lensed innfive T.inucas will:. be - considerably :less than' the-i. -

!

- 0.319 .f ac tor - use d=, file vrebability .of Lal'1| the failsLin!

! stora6e in the warehouse burning;at":theiscne time :isEc1so

negligible. Therefore, : it . may bei concluded Lthat. the ~ pro :

bability of the 11'mits'in-32:23 column'3 being; exceeded-'is;,

L
..

;

| negligible..

I~
,

"Y. ,

m'
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VIIe
1

A. (UALIM 0 JdiOL en00.:.6dh.:,S hS00RD Kd3r'ING

Quality control procedures to inrure that the 2hlAm sources used-

have the proper activity and the minimun removeable contamination will

be in effect oath at UnD, the supplier of the foils, and at Security
s

Engineering, Inc.

l'he quality control of removeable contamination at. NRD Inc. consists

of batchwiping the sources after mounting in the source holder. The

filter paper wipes are counted in a gas-flow proporcioned counter.

Approximately 10-50 rources are wiped per filter paper. The upper.

limit of removeable contamination per shipment to Security Engineering
is 0.001 pCi although their experience has'been that the removeable

contamination per shipment is considerably' lower.

At Security Engineering wipe tests are inade on 22 of every 1000 source lots-

and the wipes are counted on an alpha scintilation counter. If removable

contamination ever reaches .001 microcurie the lot will be returned to the
manufacturer.

There are several assembly line certs that indirectly measure the
activity of the radioactive source. IIRD certifies that the activity of.

the foils. If.by chance a source is used that had

activity significantly outside of that range it'uill be rejected and
sent back to the supplier for disposal.

1009 visual inspection of the so .rce holder-printed circuit

board assembly is the (c.C. grocedure. we plan c o use to insure a. properly
rive ted assembly, a fu4 voll set clinch without evidence of cracks
reprenents an acceptable set. If an unacceptable clinch is made the

riven portion will be drilled out and anothsr source holder will be'

used.

.
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'

: .Our decision to .use visual _ inspection is, base ~d - on' our high level--
'

. of ~ confidence . in the integrity of the - joints:inade by rivoting the-

assembly. Laboratory tests of; the assembly; revealed a : force- of 30 lbs. .

wks reqaired- to- separate the Source -holder from t he' /.C.! Board. AlsoiL
-

examination of-the prototype unit after being.cubjected=to drop tests
.(ref:-Seetion V, page:1, par. 2)-showed the-Source-Molder !/.0.. Board

~

--Assembly to be-intact.

..g

Records will>. bet kept of the-number of radioactive sources received;.

the number. chat:are accepted or rejectod and the number ~ transferred--

-

annually to.porsons exempt from specific licensing.-
i

1
'
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SenokeMasterm .SmokeMaster'" loniastion Smoke Detector
'

,

plNM ME DETECTOR MODEL Bt - Sensitive'.y - 2% optcal obscuration
Instatt per owners manual 81 and NFPA STD 74 Ava4aDie a' 470 Attar *c Ave.MODELM t P.115V SOHZ A.C. Sema. snam. 6

Boston. Ma. 02210. Do not pact or spray we cleaners'Sensnivity - 2% optical .
ensinn per owners enanusf 74At end NFPA STD 74. Test weekly with smoke. Replace battery when Detector emits a ;

Avessess et 470 Ateentic Ave., Baseen, ham. 02210 short chirping sound at approximately one-minute intervals. t

- WARNING -
coNTAuss naosomcTsvt asATensAL - a anscnocunse. Use only the following battenes- Mallory MN 1604.othdio Shack
Amstnsesume .2es.u.s. senc LscessBE No. m W3sest

t 23-553. A different battery may have a detrimental effect on
00 soot ntesovt coven - Least VOLTAGE sNBioE. De'ector pation aN win d arra$'

Security ing k Clemmons, N.C.
*

commus nacecacmE MAWWAL- 1 tmCROCUfWE I
4

*

DATE neAssuFACTustEo
' - - Security Engineertag Inc., Clenssesons, N. C.

carsu se;ractuato
,

. . - - - . . _ . ._. __ ,_

,

__

SmokoMaster'" lonization Smoke Detector .

'

MODEL A ( 8' 2% optical obscuration [

CONTAINS RADIOACTIVE MATERIAL- f MICROCUINF -

AMERICIUSB-241, U.S. NRC LICENSE NO. 32-18736-01E.

security Engineering Inc., Clemmons, N.C.
DATE MANUFACTURED

.

.

.

.

,

.

- 3ECvRITY 'ENGlNEERING INC.
GPM |Esc = Fwz **- f' .es .

,

. L= 7/2W98 |
1 .SM.okE 1)ETG"C To W L A E t L 3.

.' E8""""*""""

5 D L-h | ,
, , , ,

,
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LICENSE APPLICATION FOR THE EXEMPT DISTRIBUTION OF SMOKE DETECTORS
CONTAINING AMERICIUM 241

V
3.1 Summary Data

3.1.1 Date of application 7/25/88

3.1.2 Applicant Security Engineering Inc.
3560 US 158 Box 746:
Clemmons, NC 27012

.

Contact person: O. N. Swanson President 919-766-9902

3.1.3 Device type:~ Smoke detector ,

3.1.4.Models: Al-- ,B1-- ,C1---
A2-- ,B2-- ,C2---

1 models arecsingle source single chamber detectors, they-
all have identical chambers. The A models are externa 11y'
powered, the B models are battery powered, the C models are
combination battery and externally powered. The suffixes
forthe model numbers indicate different voltages, and other
electrical paramaters. -

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

3.1.7 Both 1'and 2 models may contain.one of two sources bothLof
which are manufactured by Nuclear Radiation Developments.-

sources NRD Aloo8B 1 microcurrie Americum 241'
,

NRD A1056 0.9 microcurrie Americium 241

3.1.8 End user leak testing not required. Sources are batch leak
tested by manut'acturer.

|
3.1.9 Principal use codes exempt device Ion generator, smoke

' detectors

,

'
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I. A. Description of troduct & Intended Use .h" * 26b (1)

II. A. Type & G,uantity of By-Product Material 32:26b(2)

B. Chemacal a rhysical Form 32:26b(3)-

C. Solubility in .<ater o. Body Fluids 32:26b(k)

III. A. Construction L design
(as related to Containment u Shieloing of
By-Product Materic1) 32:26b(5)

B. rroposed I:ethod of Labeling 32:26b(10)

'

1V. A. sxternal Radiation Levels 32:26b(6)

b. Degree of Access during Hornal bse 32:26b(7)
C. fotal Quantities & Distribution 32:26b(6)
D. Expected Useful Life of rroduct 32:26b(9)

V. A. Prototype Testing (Procedures) 32:26b(11)
'

6 Prototype Testing (hoculta) 32:26b(12)-

' VI. A. Estimated 2xternal hadiction Exposures 32:26b(13)
B. Estimated Internal Dose 32:26b(13)
C. Compliance with 32:27 32:26b (3 h)

32:27

VII. 4;uality Control Procedures hecord Keeping 32:26b(15)
.

Attachments: Security Engineering drawings SDCA1,SDCA2,SDL1
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Section I Page 1 of 1 i
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. .

1. DESCRIPTON OF PRODUCT AND INTENDED USE

This device is an ionization type products of combustion detector
which is used for the protection of life and property from fires. The !

d;vice is manufactured by Security engineering, Inc. ad is marketed
,[cn3 distributed under the following model numbers:

Security Engineering Model A1-- ,B1-- ,C1---
.

A2-- ,B2-- ,C2--- .,

I
Suffix 1 models are singlesource single chamber detectors, they all ;'
have identical chambers. The A models are externally 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, i

Suffix 2 models are single source concentric chamber detectors, they
all have identical chambers. The A,B,& C sufixes are the same as for [
the 1 models.

'

The ionization chamber, which is open to the atmosphere, is constantly |

irradiated with alpha particles from a Americium 241 source. As a r

result of this ionizaton a small current flows across the chamber.
Upon entering the chamber, products of combustion absord a portion of |
the appha partiles and thus reduce the ionizaton current. This drop in ;

current is sensed by the electronic circuit and initiates an alarm.

,
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A. ft/J ' AL'D (JAMr1TY OF SY-Pnoud0f XATsh1AL

The detector uses one Americium foil containing_f.Ouci 2h1

The maxinum nunber of units to be stored in one location'at any time

is 4000 for a total of kmCi 2h1 the estimated annual production
,

is 10,000 units or a total of 10m01.

B. CHEM 10AL A:!D PHYS 10AL FORM-

1. The active material is Americium Oxide (Am0 ) dispersed in a3

gold matrix. This is sandwiched between'a 0.2nm thick ~ silver

layer and a 0.002mm gold layer, The foil is circular, 0.5cm

in diameter.

2. All components except Americium are' noble. metals not' subject to

oxidation or chemical attack. No change in physical form is

possible without melting the piece, which would require:960*C.

Therefore, no changes in chemical or phycical properties are

expected over the useful life of the detector..

.

C. EOLUBILITY IN WATER AND BODY FLUIDS

Ko exact data is available on the solubility- of Am0 2 in water
or body fluids. According to a_ report by OhNLi(ORUL-TM-2684

226 2hlAm Foil's Employed in" Containment Integrity of Ra and
-

Smoke vetectors," by h.G.-Ueimeyer) negligible activity-can be.

leached from intact foils by water. According to ;the - ICRP _ the -

absorption from the G.I. tract is-less than 10-b irdicating very
low solubilityJin body fluids.. Due to1cheEphycical form of the-

b 2b1Am in the foils leaching of activity:from: the fcils in; body
fluids would-be expected to be even lese.

.
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III.
,

A. C01:STh]CTIvE I.I'D DiSIGN

Ihe ~ethod of attaching the foil containing the Americium source

to the source holder it described in Attachment A - NhD t.0. Procedures.'

and two hivet Drawings. ' The edge of the- foil is completely' surrounded
'

by the crimped edge of t.he source holoer. '

_ - - - - -
.

. _ _ . , _.._.

Drawings SDCA1 and SDCA2 show the method of, fastening thefsource-.

holder to the printed circuit board. As can be seen the source'cannot b'e-
touched without disassembly of-the chamber eover.L

.

,

.
.

.

B. PROPOSED MEi'h0D OF LAdiLING --

Drawingsots shows the labelsco be used ' to identify the; units.-

The label is to be affexed -to the back surface of:tho-: detector.-
'

-
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.

A. EXf3RNAL LOA A."CU LEVALS
.

The external radiation levels at the surface of the unit, at som

-fram the unit, and at 25cn from the unit were measured using a
,

Ge(L1) detector with a multichannel analyzer system. ALatandard-

2h1Am source (Eberline #S-654, 'h,027,000 cpm 1105) was counted

using the same system.- A conversion factor relating count rate-
..

summed over fifteen channels to exposure rate was obtained.
3

IThe gamma exposure constant calculated from the-absorption!

coefficient for 60heV camma rays in air is h. huh /hr-pCi at.5 em |
!

fron a point, source.'

.

Activity of standard = 4,027,000 cpm t' 10k - |
,

Conversion factor = 2.63 x 10*buh/hr/c/m |
,.

,

Maximum Exposure Hatest ,,

.

. l

25 cm from front of unit -<.0.k2pR/hr

5cm from fron of' unit -<h.6pR/hr
1

surface of front of unit -<15.8pa/hr. H.

:

|

25cm from sido of unit - 40.27pR/hr
1

5cm from side of unit -.<1.5ph/hr' d

surface of side of unit - < 3.15ph/hr
,

-.
,

25cm from|back of unit - < 0.33pH/hr - |
~

Som from bacl: of unit.- - 43.3pR/hr-

surface of back of unit -(12.5ph/hr. ;

!

!

~
.

$ 1
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-Ihe externa 1' radiation levels from the sides of the unit were
found to be directional due to the- other components . in the case. The

highest radiation level is reported.

Measurements were-also 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 side 'of the unit'are-
reported below

25cm from package 2 0.25ph/hr-

Sem from package < 1.hph/hr-

<3.0pR/hrSurface of package -

B. Dd3hEl 0F A00dS$ DJhdl0 : Onl/.AL USA
.1, llormal Application-

in normal use the device is wall or colling mounted'and'is not
handled by anyona. Periodically the exterior surface of the

mounted device is vacuum cleaned'to.romove:any accumulation-of
dust. The radioactive rource cannot1be touched, since the sources

.

la surrounded by the printed circuit board andLthe ionization '

chamber assembly and the case surround the chamber.,
, . .

't

4i' :

9 -
- . . . .

.. ......i .

.
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.

2. Installation and Service
. .. . . . - - . ..

The unit is ceiling or wall mounted. The only maintenance required by
~

the user is to-periodically vaccum the housing to to remove 1 dust and to

change batteries. The . unit is not to be serviced in the field otherwise.;

.

3. Accidental handling and Abuse

Ine only way a ' person 'would' have accesb to :he radioactive-

source would 'oe to remove the case cover,. and then romove the

ionization chamberL:over to ex,iose the sourco. ,

.

C. QUANTITY OF BY-rh0 DUCT.MATdhIAL EXPdCTED TO aE..DI5tH13]TED ANNUALLY

1. Annual ~ Distribution .10,000'anits

2b1(10m01 Am)'
'

2. F.aximum number of - sources- stored -in any one -l'oca: ion-J at
'

any time - 4,000 (km01)

<
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D. EXPE0?dD USEPUL LIFE OF flus 'PRODUOT - 15 YEAas

This expectation is based on manufacturing experience uith the.

electronic and mechanical components.to be used; The integrity of

the ' radioactive source $ s expected to be. canriderably. longer than

15 years.
.

This expectation is based upon:

241Am is h58 years. In 15 years the' source-1. .The half-life of

activity will be reduced less than 2.5),by radioactive decay.

2. Since the source is a sealed source i.e..sandwichod between

very inert metals, it is iapervious to all normally expected
*

a:,lospheric conditions'in residential cr.even~ commercial-
.

environments.

,
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A. rROCEDJhhS Fon PACT 0 fire fiSTIKO

1. The surface of the foil in:the ion chamber was wiped with filter

paper. The wipe was counted in a proportional gas- flow counter

capable of detectin6 3.69pCi of Alpha activity at the 6Bia -

confidence level.

50;.. Counter officiency -
.

Background count rate - 57.3 cpm t-17

Counting time 10 min.-

3Rb - 3x57.3 =

Minimum detectable activity =- t - g 10
'Ifificiency ' O.50

OS.2d/m = 3.69pCi'
.

..

2. The unit was dropped from a height |of eight' feet one'handred.

times, the unit was then oismantled'and the foil' visually
inspected for damage and wiped to detect removeablo contamination.

The wipe vis countea as above.4

3. A foil crimped into place'on its mounting was wiped.1- 'f he -i

nountin6 Was immersed in water-for'18. hours thenLboiled for

2 hours.- Phe foll_ was - then wipe _ tes ten again. The w ipes Lwere-

counted as described-above.

The' water'in which the-foil was: boiled'wastevaporated~to.

dryness on a planchet and the pinnchetj countednin the proportional:

counter.

..g

-



f *< /} i .r Section V Paca 2-cf 3

.

h. heter to the publication ohML TM-2684. The foils were subjected L/

to three weeks water leaching tests and twelve weeks;of exposure =

to 100* F and 309 relative humidity. fhe foils were also sub-

jected to fire tests, heated from 260* C to 925'C durin6 one hour

The ORNL TM-268h report is' applicable to the foils used'in

the detector. The foil processing as described in t he report
~

is the same as that used by Muclear Radiation Development and,

Amersham Searle._

B. RSSULIS OF FHOTOTIPE ?ES?lHO

1. The alpha determination on the filter paper wipe of the foil

in the ion enamber' indicated 10pCi removable contaminacion.

2. is wipe cest of the unit after being dropped 100-times from'a

hci ht of eight feet showe'd 3pCi' removable contamination. ' Visual-6

inspection showed no . damage either: to the . foil or itsi mounting.

3. Wipe tests made on t he ' mounted . foil before .andr af ter immersion"

and boiling in water showed less than.3pC1.removableJactivity.

The planchot=in which the water was evaporated' contained

less than Sp'01.

.
.

4
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VIo
.

A. ESTIMATED EXfihUAL RAJIAt102 dir0SURh8

1 Detector in home or office use

Assume 2$cm from front of unit 8 hours / day

Radiation level 0 42pH/hr-

4xposure level - 0.h2pH/hr x 8hr/ day x 365d/yr +-

1.23 mR/yr
'

.

It is highly improbable that chis situation would occur;
however, 25cm is used as it is the greatest distance for which

accurate measurements were made. A more probable distance would

be h feet.

2. Worker assembling or installing units,

a. Assume Whole Body 25cm from unit

40 hr/wk x 90 wk/yr x o.h2ph/hr = 0.8hlmh/yr
,

b. Surface exposure to hands

hadiacion level at surface of top of unit = 15.8,pR/hr

Assume workers hands are in direct contact with the top of
the unit 10g of the time.

15.8ph/hr x 0.1 x 40hr/wk x 50wk/yr = 3.16mR/yr

,
,

*

_ _ - - . _ - - - - - . - - - - - - - -- -
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3. -Homeowner installing unit

Asrume maximum time needed to install unit is 30 minutes

a. ' dhole body exposure ' (25cm)

0.h2pR/hr x 0.5hr = 0.2pR

b. Surface exposure to hands

15.8pR/hr x 0.5hr = 7.98R
.

.
.

,

4. '.larehouse employee
.

a. Surface exposure from: handling one package unit

1'.aximum exposure from top .of packaged unit
*

~5ph/hr1Surface -

mR-

15pR/hr x h0hr/wk x 50wk/yr x Od10|= 3.014yF

Ast.ume contact with the hands:10d of the-time.
.

b. Exposure from stacked arrey'of-packaged units--

(fhese exposures w uuld be. from t he side -'or :the unit) .
'

,

l'

1
?

)

! !
h
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1. -Surface exposure to workers hands |
,

The raalation' level.at the turface of-a stacked array of
;

packaged units would'not-be expected to be nppreciably |

greater than the ' surface: radiation level .at the surface

of any one packaged unit due to. the. shielding provided by ' :
!

. .

t

the units thenselves.- !

I
!

~
' '

This shielding in nidition to.the thielding provided by-i

the packaging material.would redace.the contrioution.to the

"
surface ' radiation. level''of'any units below the first layer 4

to: a negligible, amount. . .

.

Due' to shielding Lby the unit,s and' geometry only the

immediately.a'djacent packages would contribute.co-.the exposure-

at che'sarface ofJany. Tone package.
.

. . _ __ ._.,

I
t

I
': .X.

. .-

|
_ _.__; .__.__ _1.L.

n
,

L The. surface radiation level'at X on the side surface
il .Packr589-

*

of a stack'of.9Aunits was measured and'found.to oe h.3ph/hr.
- Tho eingle unit |'s1de. radiation leve1Lwast3pR/hr.

1

d[
pY

1

_.
8

2
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i

e
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.

-hadiation exposure =-to warehouse workers hands =

h.hpR/hr x 40h/wk;x 50wk/hr x 0.10 = 0.997mH/yr-
.

Assume workers hands in contact with jackages 10;; of the; time.

..

2. ' dhole body exponure 3' f t. from stacked array

sue to. shielding'by the unites.themselves, only the first
.

layer of the packages would contribute-co the: radiation level..

3 -.

"
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4

Assumo a 10 x 10 array of packages with the all activity
at the center of the areny, this asrumption reruits in overestination

of the exposure.

i

i

i

|
!

i

i

..

_ _ . . . .--.

. . . _- -

,

. _ . . - . . . . , _ . , . . . _ .

Exposure at side surface of 1 unit = 3pR/hr
2Exposure at surface x = 3x10 pR/hr

.

the cource is located 3 inches fromthe rido of the box surface.
*

,

2Exposure at 36" from surface = 3x10 ph/hr x (3")2
(F)2

23x(10 )pR/hr x = 1.76pR/hr

Annual exposure to worker 3 ft. from array = 1.75p3/hr x
1;0hr/wk x 50wk/yr = 3.5mR/yr

.

I

l.. .. .. .
.

.. ..
. .. .

.
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|B. 2,S21MA?SD INfadiAL DOSS

1. Ingertion of a ringle foil

Foils are crimpea securely on a pin. the sin is mounted
securely in the ion chamber. It is practically impossible.that.

che foil would come loose from the pin.

The worst postible case of exposure due to incestion would
,.

occur:if an individual swallowed a_ foil. The 50 year dose-,

commitment due tot the inser. tion ofi2pC1 of 2l ll Am is as
follows:

. Critical organ - bone .7x103 g
,

Fraction reaching bone by ingestion -2.5x10-5
Effective energy .20-MeV/ dis -

Dose (Rem) = 2pci x 2.2-x 10 d/m-pci x 28 kev / dis6

-2.5x10-5 yae.gmx 1.6x10-6 erg /MeV x 7x10> g x. 10 ', erg
'

5 9tx 10 hem /nad x 5.28x10 m/yr JJe ' dt =

0

50.

|- -

37 05x10-3 Rem /yr- 1 -( e -1)At-

.-l%

i0 '

k*1fh h.95x10-3 t = 50y
' =

-q.
37.05x'10-3

-

hh.3y hem /50y=1.6hjem/50,4
.*

Dose.(Rem) =

- -

. i

|'_s_

._ =

Y
g

t

t
-

-
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2. Inhalation of 2hlAm from hone or office fire
Assume

a. o.319 of the radioactive material is lost in burning.
b. All . Americium is converted to particulates in c he

respirable range.

c. Inhabitants remain in building five minutes- after foil

is burned (this is unlikely cinco-the detector.would

have-warned of'the fire).'
d. One. unit per 1000 ft2 floor s' pace;. S ft. ceilings

V m'6000'ft3 2.27x10 cc-0=

e. No' exchange of air

f. rulmonary lymph nodes are.the critical organ (H.P.16,.
(480), 1969). Fraction reachin6 lymph nodes = 0.945%

Mass of lymph nodes =-50g-

g. Breathing rate = 1.0hx105 cc/5m'in

107/6 hrs 2.08x10h .cc/ min=

6(Rom) = 2pci x 2.2x10 d/m-p01 x 5.7MeV/d.x 1.6x10-6Dose-

x 0.0031 x.1.0Lx105ce/5 min
y'_ . jog.

0.009h5
-2.27x10 Rec

50
O

'

-A t -'5.x.10-2 Pad-nn x 10 'He, ' 5.287.10 min /yr dt- x
h-e-erg had-

0

c,

!: .

1 ?

.. ..
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50* r' -At
I dte.

Dose (hem) = 56.7x10'3Ecm/yr f

U
0

t = 50y ?w = 693 = 1.6 x 10-3
L33y

50 .

-At
Ooso (nem) = 56.7x10-5 ,,jyr _y (o _1)3

%. .

O

Dose (Hem = $6.7x10-5 (h8.06) = .027aem

3. Inhalacion of 2h1Am from warehouse Ciro
Anrume: 2000 units stored

Fire arou 100,000 ft2 with 8 ft, ceilings

300,000 ft3 = 2.27x1010cc

Other carumptions as in part 2

3 x 2.2x10 d/m- pCi x 5.7MoV/d x6Dose (Rom) = 2,p01 x 2x10

1.6x10-6erc x 0.0031 x Os009h5 x 1.0hx10 cc x5
de 50c 2.27x101vec

5
-At

10-2 dad-cm x 10 Rem x 5.28x10 5 min /yr o dt

er6 had
0

50
~At 1

'

Doce (hem) = 11.k2x103 1 (o -1)
A. -

0

A= 1.60x10~3 t = $0y

Doce (dem) = 11 42(10~3) (48.06). = 0.5hBnem

+
.

4

. . . . .. . . . .- .
. .

.

. . . . ... . .
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C. 007.tLIANCE WITH 32:27

1. Normal Use

a. External exposures during normal use and' installation

1. nomeowner or' office worker -11.23 mR/yr.

2 Worker assembling or installing unit:

' thole body - 0.Sh mR/yra. .

b. Surface exposure to hands; .3.1,6 5 /yr

3. homeowner'. installing unit

a. Whole body - < 0.2ph -

b. nands - 7.opH-

14 . Warehouse employee
,

i.xposure to hands' from s ingle : packaged unit. -3.014 dia.

yrc

b. Exposure to hands.. from" array of. units '- 14.3Lg ,
yr-

Jhole body _ exposure fron^ array;c units. 3.5 lmc. ~

yr

b '. Internal exposures during normalfuse - none-

c. All of the above values. fall-within:the limits. set-in
'

Column 1 of 32:28 L

-2 Abnormal Conditions

a. Insention of a single ' foil 1.6h Hem:W

1

.: ' );i
' '

. , . .,

o.
. .

!
_ . _=
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The probability of an individual swallowing a foil'is

negligible. the foils s.re crimped securely on pins.

b. Inhalation fron home or office. fire - 0.027 Rom.
The probability' of the foil burning confletely before

-the inhabitants escape"fromithe hone or office is low.

In a one hour-burn test at ORNLLonly 0 31% of the' activity

was released. l'he fraction released in'five~ minutes would
be expected ~ to be mucia. lower.

c. Inhalation from.a warehouse fire - 0.548 hem.
The probability of a fire of.this-magnitude'occuring.is-
very low since presanably' thef a.rea t is equipped with'warnins i

devices. As in''; art b, the~ fraction.of theiactivity re-

leased in.five i.inucos will be consicerably less than thet

0.319 factor used. 'The. probability.of all the foils in
storage in the waronouse burning at che enne' tinel is also'

negligible. ,Therefore, it may be concluded that the' pro-
bability of the limits'in 32:28 c'olumnc32being_ exceeded is

'

negligible.

,

6'

s
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.

'
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A. QALII'f C.Kdt0L h.00.:.JUitd hCORD KC/ING

Quality control procedures to int.ure that the 2NIAn sources used

have the proper activity and the minimun ree.oveable contamination will'

be in effect noth at KRD, the supplier of' the foils, and at Security-
hngineering, Inc.

l'he quality control of removeable contamination at NRD Inc. consists

of batchwiping the sourcer after nounting in the source 1. older. 'The

filter paper wipes cro counted in a gas-flow proportioned counter.

Approximately 10-50 rources are wiped:per filter paper. The upper
limit of removeable contamination per shipment to Socurity Engineering
is 0.001 pCi although their experience has been that the removeable

contaminationpershipnentisconsiderably[ lower.
AtSecurity.Engineeringwipe=testsaremadeon22ofevery1000 source 1bts
and the wipes are counted on' an alpha scintilation counter. 1f f removable-~

contamination ever reaches .001 microcurie the lot will be returned to the
manufacturer.

There are several assembly line torts that indirectly measure the
activity of the radioactive cource. URD certifies that t he activity of
the foils, If by chance a source 1e used that had'

activity si nificantly nutside of that range it will-be rejected and6

sent back to t he supplier for disposal.-

1003 visual inspection of the source holder-printed ' circuit-
board-assembly is the (.C. procedure we planto use to insuren aLproperly-

rive ted ast.embly, h folk roll-set clinch without evidence of< cracks
,

reprenents an acceptable set.- it-an unacceptacle clinch is-made--the.
tj-

rivot. portion will be drilled out and another source holder will ie'
'uted.-,

,

J ,-
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Sootihn V11' Par).2'Of/2
'

-

_

..-v,
,

i:: Our decision to use visual inspection is bcsod on 6ur high lovel'..

of confidence in the integrity of the joints made by rivoting.the

assembly. Labora;ory tests of the accombly revealed a-force of 30 1bs.

r-| was reqaired ..to separate the Source holder from the P.C. Board.. . Also,
.

examination.of-the prototype unit'after'being subjected to drop tests--

.(ref: Seetion V, page 1,, par. 2)-showed the Source Holder - /.0. Board-

Assembly to be-intact.

'"ecords will be kept of the.-number of radioactive sources' received,< -

the number that are accepted or_ rejected and the number transferred'.

annually to.percons exempt from specific licensing.

i.
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MN" SnootteMaster" lontraWon Sesestie Detector
80se8ZATION SteOME DETECTOR MODEL B1 - Se tsevey - 2% opraest obscurate

trevet pet om merW BT are NFP4 STD 74 AvedetWe et 4TO Afle'9C Ave.
as00Ef_ A f P.115V SSHZ A.C. Genut mien. Bospyt. Ma 02210. Do not pow 4 or scray wei c$rares
gens, sy -2% epWest . _ Test weekly with smoke Replace battery when Detector erTwts a
ensesse per easiers missume 7 eat and sereA sTo Pe. short chirping sound at approxrmatefy one.rninute intervals.A asmeese 47e Aessiac Ase,essess. nam. e2210 - 1AARNING - ,

cessvasses amosomerm aanrensAL- a essessocumse. Use only the fosewing battenes: Mallory MN 1604.orhadio Shack
masenscouns -set.us. senc ucessee PO. 3r 1873s41e

80"or mensove coven - tase waos -
.

23-553. A d!fferent battery may have a detrimental effect on
Detector operaton and w,N ved warranty.

coenames massencia ensresent-1 m" " " " ' ' ' ' ' ' " " * " " ~

s

Secesrity Engneserisig Inc., Clemmons, N.C. , ,

onre senseuractusieo
- seceway Engineering bec., h M. C.-

oce wa w actuato

.
~ ~ . _ - _ . - .m...,_

.

SmokeMaster Bonization Senoke Detector'

MODEL A i$ 2% optical obscuration

CONTAlf0S RADIOACTWE RBATERIAL- # RBOCMOCUROF
.

A18ERICIURB.201, U.S. IIRC. UCENSE 900. 32-1673541E

Secwity Engineering Inc., Clenwnons, N.C.
DATE MANUFACTURED

~

.

.

secveiry ENeiurERING INC..
L- tvu m ~/, gvj |

. L 7/2r/ss. m . g,,,,,

SMhke De7tcron i n a n s |
._._

5 D L-b

.

_ _ _ . .
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DocLet No. 03C-30052
Contr ol No. 020227

U. S. Nuclear Regul atory Commi ssion
ATTN: Anthony Huffert, Commercial Section

Medical, Atademic, & Commercial Use Safety Branch
Di vi si on o f Industria1 $< Medi cal Nuclear Saf'ety
Office of Nuclear Material Safety 34 Sai eguar du

Mailstop 6H3
Washington, D. C. 205G5

December 5 19G8

Gentlemen

This is in answer to your November 8, 19G8 letter requesting
additional inf ormation f or our application.

Item 1. The procedure f or wipe testing and source handling
which has been approved by the North Carolina Radiation
Protection Section i s attached. Also attached is their
description of the tests as part of our North Carolina
1 i c.e n s e .

Item 2. The NRD numbers on the application are for source holders
with sources already attached. The foil used is NRD AOO1,
which was approved by the NRC in 1969 before source,
regi strati on numbers were used.

Item 3. Attached is the revi sed Drawing #SDCA1 showing the adhesive
applied to the screws which hold the chamber cover in' place.
The other chamber cover i n sol dered in place as shown on
Drawing USDCA2.

Item 4. The counter used was a CANBERRA Model #8180 with a
multichannel analyzer and a GE(L1) detector.

Please tall if you need additional i nf ormati on. ~ !

Sincerely,

Mn

O. N. Swanson

ONS:jp

Enclosures (3)

u.nu .ciunne t noin.me

m
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* s" RADIATION MlOTECTION 8ECTIOd . -),,,
'

2 og - 2 ' a gisc/ DIVDON EF FACILlYY SERVICES
r N. C. DEPARTelENT OF HUIAAN RESOURCES . .

RADlOACTIVE NIATERIAL LICENSE Lloense No. 034-2*S-1'
;

[ .

(License MT16n Page 1) ~

6&. Americium 241 7A. Poil - 8A. 50 millicuries-
(NRD-A1008b)

..

B. Redita 226 B.' Foil B. See 9.B. on Page 1:'

'(Amersham-Searle,

Corp. or NRD Model,
R001)

. ,.

donditiere (continued):
/ - .

13cA. The sealed sources shall be tested for lev.cge an#or contamination in lots of 1000'
sources. Twenty-two (22) sourors of the lots shall be' inspected and tested prior to
use or transfer as a sealed source. If the inspection or test reveals ~construccion

a defects or 0.005 microcurie or greater leakage and/or contamination, the source shall ;
f not be used or transferred as a sealed source until:it has been repaired or |decontaminated.

i

B. The test shall be capable of detecting the presence of 0.005 microcurie of radioactive-
. !

|

material on the test sample, m e test sample shall be taken'from the sealed source or
from the surfaces of the device in which the sealed source is permanently mounted or
stored on which one might expect contaminatica to accumulate. Records of leak tsat j
results shall be kept in units of microcuries and maintained for -inspection by the ]A9ency.

i

C. If the test reveals the presence of 0.005 microcurie or more of renovable.
contamination, the licensee shall immediately withdraw the sealed-source fran use and
shall cause it to be decontaminated and repaired or to be disposed of in accordance
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 equipment.-
. involved, the test results and the corrective action taken. ~

i

,

D. Tests for leakage or contamination shall be perfoomed by the licensee or-by other
peraons s.necifically authorized by the Agency to perform such services..

.

14. Except as specifically provided otherwise by this license, the licensee shall possess
-

and use radioactive noterial described in Items 6,'7 and 8 of this license.in-
accordace with statements, representations and procedures contained ~ ins

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

kNovenber 8,1984 For -'Dayne H. Brown
Deb afissuance

Fo,in No. DFS 5211 #" ** * "
(Aev.7D8) '

'

-w .

4 tee % me = , i

i
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' SECURITY ENGINEERING,lNC.
P. o. sox 74e. cLauuoNS. N CJ 87013 - e Die n 7664004 ''' a
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6
i.- Handling Procedures for,AM241 Sources *

-.

1. Attach- sources to the electrodes,1000 at a- time. *

.

2. Place a 1pci source % inch from the Alpha probe. 13un count should be 250,0001 j
CPM to 300,000 CPM. Maximum. allowable leakage is .005pci. ]

'

!
.

- I

3. Wipe 22 of,the 1000' sources with a swab. -Pla
-If the . count ever exceeds .500 CPM 'the acurces,ce the swab %. inch from tho' probe.

'

are' not to ^ be used. - Our supplier -
does not ship anything with leakage'over .0001 and we have never measured:any-

3thing.over .0001 pci.
.

4. Af ter completing the wipe test, use the Alpha probe' to survey = the work area.
If any activity over .005 pei is'found, the area is to.be decontaminated.

5. Results of the wipe- test and area su' vey are to be recorded on the original'r

leak test and receiving report, signed and dated. - ' ~

6. Once a year the scintillation counter is to' be calibrated. -

;

'

,

:;

l

l

!. .

.

*
.

,

w+

10/14/84-
g !
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* ManufMLufing rngenteil
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]
' Security Engineering, Inc. , Docket No3 0304300527 |
l. ATTN: 0. N. Swanson Control No. 020227 j

P. O. Box 746 |
Clemons . - NC 27012 l

'

,

Gentlemen:
1

SUBJECT: APPLICATION FOR MATERIA.L LICENSE

This concerns your 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 requires.

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.

Origipal: Signed By
J. Bruoo Carrico

J.' Bruce Carrico -
Medical, Academic and Comercial-

1 Use Safety Branch .
i Division of Industrial and.

Medical Nuclear. Safety, NMSS

| Enclosure: As stated

' DISTRIBUTION:
~

IMN5 Central File
NMSS r/f
IMAB r/f
VMiller
BCarrico
MLamastra

/ '

0FC: IMAB4 :- : : :-- ...____/. & :IMAB
~~'*

.._______ ___ ......__.... ________......______ ....________.... 5

NAME:BCarrico :MLa tra:- : : : :- -

. . . . . . . . . . . . . . . . . . . . _ _ _ _ _ _ _ _ _ . _ _ _ . . . _ _ . . _ _ _ _ . . _ _ _ _ . . . . . . . . _ _ _ _ . . . . _ _ _ . . . . . . . .
DATE: 06/37/88 : 06/L7/88: I: : : :

urricim. necunu curi
'

. - .

. __ > __ __ _ __ . . _ _ . . . . . _ _ _ . . . - _m .
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Security Engineering, Inc. '

: ATTN: 0. N. Swanson
| P. O. Box 746
i Clenmons, NC 27012

,

i

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 31,198F, well ,

| before you submitted your renewal: application. Because you allowed your license.- t

i to elapse, we must process your request as an application.for a new license. ;

| Therefore, you must submit complete, up-to-date infomation,.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.: i
!

|

| The information you should submit is ' outlined in-Sections 32.26 through 32.29 of.
.

I 10 CFR Part 32. Each item in these sections must be appropriately addressed. !

| P since issuance of your initial license, the NRC has initiated procedures
: 6 iducting a formal evaluation and registration of smoke detector device
'

de ic . The information you must submit for this evaluation / registration
| procet is outlined in Regulatory Guide t10.10? " Guide for the Preparation,ofL

%" ations for Radiation Safety Evaluation and Registration of Sealed: Sources.
~

!

; containing Byproduct Material," a copy of which is enclosed. The sources-you
have listed 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 filo,-:

|_ the most recent report we appear to have received from your company is datad
i October 17, 1979 and is for the period from June 30, 1978 to June 30^ 1979,.
i Therefore, you should include a distribution 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.

.

I

"
, - - + , - - - , . - , . , - - .-.n- ,~ . . . ~ ~-----,L_-------:-_.-------__.-- - - - - - - - - - - - _

'
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I
Security Engineering, Inc. -2- |

Our review of your application will continue upon receipt of the above ,

infonnation. Please respond within 30 days, in duplicate, and reference
Mail Control No. 020227.

Sincerely,

,

f Original Signed By
,

_</ . Bruco Carrico ,

v
J. ./ru Carrico-B

Medical. Academic, and Comercial
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

I 701 Barbour Drive :
! Raleigh, NC 27603

DISTRIBUTION:
NRC File Center '

IMNS Central File
NMSS r/f -

IMAB r/f
BCarrico
SBaggett
MLamastra '

/
i 0FC: IMAB : IMAB IMA5

........ g /bc:i
'

........ ..........................___.......................
NAME:BCarrico SBag ett: MLamastra
.........q.__........,...............................__......................._
DATE 02A N88 : 02A0 /88: 02/'/88

-

i.
~ "

0FFICIAL RECORD COPY

|
|! '

i ,

,

.

v- -e -.r-a v - - - --.-s. --r,--e-- , , -. c. c -e w--v.-we-, ~ . - . - - er e ce m -- w w u
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November.8, 1988

Docket.No. 030-30052
Control No. 020227

Security Engineering, Inc.
ATTN: .O. N. Swanson
P. O. 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 radioactive contamination.

2. Information on Nuclear Radiation Developments Am-241 sources # NRD A1008b,
# NRD A1045, #.NRD A1046, and-# NRD A1056,.such as. source registration
number and other infprmation required in Regulatory Guide 10.11 (copy

,

'

enclosed).
3. 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.,

4. 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
Commercial Use Safety Branch

Division of Industrial and.
Medical Nuclear Safety

,

Office of Nuclear Material l

Safety and Safeguards !

Enclosure: U
As stated

4
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Security Engineering, Inc.
.!ATTN: 0. N. Swanson

P. O. 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 your 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 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 j
process is outlined in Regulatory Guide 10.10. " Guide for, the Preparation of
Applications for Radiation Safety Evaluation and Registration of Sealed Sources
Containing Byproduct Material," a copy. of which is enclosed. - The sources you
have listed on your application have previously been registered by the manufac-
turer, so additional infomation 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 dated
October 17, 1979 and is for the periad from June 30. 1978.to June 30, 1979.
Therefore, you should include a distribution. 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'. '

.

~

.. >
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Security Engineering, Inc. -2-

Our review of your application will continue upon rece' L of the above
information. Please respond within 30 days, in duplica. *, and reference i
Mail Control No. 020227.

!

Sincerely,-

.

/

4
r

J. /ruB Carrico '

Medical, Academic, and Commercial ;

Use Safety Branch i

Division of Industrial and
Medical Nuclear Safety, NMSS

i

Enclosures:
1. 10 CFR Part 30
2. 10 CFR Part 32 I'3. Reg Guide 10.10

~

;

cc: State of North Carolina '

Department of Human Resources j
Radiation Protection Section .i
ATTN: Cecil Brown
701 Barbour Drive j
Raleigh, NC 27603

DI5TRIBUTION:
NRC File Center
IMNS Central File
NMSS r/f -

IMAB r/f
BCarrico
SBaggett
MLamastra .

_J

DT6: IMAB IMAB

........ M ...:..IMAB... ....__..........____.....___ .......___....__.......
.

NAME:BCarrico/bc: SBag ett: MLamastra
.........q...___. __ ...........__..........__........__..... ___............. y
DATE:02A r)/88 : 02AD /88: 02/ /88 '

" "
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0" ~i[ * -* July 25,1988 '

Mr.J. Bruce-Carrico Doc kett - No.' 030-30052
Medi cal , Academi c , and Commercial Control No. 020227

Use Safety Branch'
Division of Indesrrial and

Medical Nuclear Safety,NMSS
Nuclear Regulatory Commision-
Washington, DC- 20555

Subjects Application for disribution
of smoke detector.

Dear Mr. Carrico:

Enclosed > are two copies. of . additional i nf ormation f or our license
::ppl i c at i on . None of the information. including drawings is
considered proprietary.

Also enclosed are copies of annuali usage reports.

If further information is required please call' me at . 919 766
9902.

Thank you for your help.

'Very truly yours,-
Security Engineering, Inc.- ;

7
'

m.,

D. Nc Swanson
President

=

Enclosures j
License Application, 2 copies-
Copies of annual usage reports

cc: State of North Carolina
Department of Human Resources
Radiation Protection Section

!ATTN Mr Cecil Brown
701 Barbour Drive
Ral ei gh , NC 27603

-l

!

I

l
;

!

i
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SECURITY ENGINEERING,'INC.'*

,
, f J., P. O. DOE 746 . CL, MMONS N.C 37082 eples 766 W903

L

Ih- November 12, 1980
a

'lif'- ,

?E 4

'O i
"

h Director.of Licensing
Nuclear Regulatory Commission

.

Washington, D. C. 20555
_ .7-

[ Sub je ct s - ANNUAL REPORT - Licenae #32-16736-01E

D.ar Siri

From June 30, 1979 to June. 30, 1980 we shipped Smoke Detectors
sources and 4,000 1pc1 AM241containing 11,000 2pci AM241 e urces,

i

Very truly,yours,

CJ 7, '
-{ ^ ? A. f<nort s o n
O. N. Swanson.,

.

4

cci Mr. Cecil B. Brown
' Radiation Protection Section' '

N. C. State Department of Human Resources
P. O. Box 1200
Raleigh, N . C . 27605

U.'S. Nuclear Regulatory Commissi.on

[::
230 Peachtree Street, N.W.
Suite 818 -

. Atlanta, Georgia 30303

.

.|

'
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SECURITY ENGINEERING,lNC.
of30K 74s - CLEMMONS. ,N C. 37042 8919 764,9908

.

June 1, 1987

.

Hr. Steven.Baggett .

Nuclear Regulatory Commission-
Hail Stop 396-SS
Washington, D. C. 20555

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

Dear Sirt -

Listed below is the 1980 thru-1986 annual usage of AH sealed sources usedy4g
in smoke detectors that we have- shipped.

.

Date inci 22ici-

06/30/80 - 06/30/81 9000 5000

06/30/81 - 06/30/82 8000 7000

06/30/82 - 06/30/83 5000 1000

06/30/83 - 06/30/84 10000 1000

06/30.'04 - 06/30/85 '1000 1000

06/30/85 - 06/30/86 2000 1000

-

Very.truly yours,
s

,

. . . -.

/ y, i /

, / y'{ L. s.:2...v. ki. . ,

O. N. Swanson

I
,

cc: Mr. Cecil B. Brown =
( Radiation Prote,ction Section U.S. Nuclear Regulatory Commission
S N. C. State Department of hman Resources 230 Peachtree Street, N.W.

'*
; P. O. Box'1200

_

Suite 818- .

a n imeon u c_ m n s _ mo,,,,,unn, g n,,,,,,,
_

Atlanta. Georgia 30303- '

?
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