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Information pursuant to application for license amendment for Hester
Brothers Wholesale Company as per NRC Form 313

Item 5:

Item 6:

Radiocactive Material
Hydrogen-3
Gaseous form sealed in a borosilicate glass capsule

Maximum amount to be pos:essed at any one time:
Previously licensed quantity - 556 Ci

Addition as per license amendment application - 60 Ci
Total - 616 Ci

The sealed sources will be used as a source of illumination

for hunting bow sights. The ML-100 illuminated sight pin is
designed as a replacement part for standard hunting bow sights.
The addition of a luminous element not only provides improved
low-light sighting capability, but also increases hunting
safety by reducing the possibility of an errant arrow because
of lack of ability to aim accurately.

Items 7 - 11: As per original license application and previous

amendment application
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SECTION I. A. Description of by-product material

The ML-100 illuminated sight pin utilizes tritium (H-3) gas for
bow-sight illumination. The source is identical to those contained in
the previously licensed ML-200 and ML-300 gunsight systems. As for the
previously licensed sights, these sight pins are manufactured by
Meprolight in Israel and will be imported into the United States by
Hester Brothers Wholesale Company located in LaGrange, Ceorgia. The
sight pins contain a sealed glass capsule filled with H-3 gas. The

sources for the new Meprolight sight pins will be obtained from one of

the foliowing suppliers:

Mb-Microtec AG Reg. # NR-446-5-102-S
CH-3172 Niederwangen/Bern

Fresburgstrasse 624

Switzerland

Brandhurst Company, Ltd. Reg. # NR-196-S-103-S
P.0. Box 70

Wellington Roaa, High Wycombe

Buckinghamshire HP 123PS, England

Saunders-Roe Developrents, Inc. Reg. # NC58551028
2580 Landmark Drive (North Carolina)
Winston-Salem, N.C.



SECTION 1. B. Description of intended use

The ML-100 illuminated sight pin is designed as a replacement part
to standard hunting bow sights, and can be mounted directly with no
modification to bow or bow sight. The sight pin will be used by
sportsmen to improve low-light aiming capability. The addition of a
luminous element to the bow sight design provides an improved low-light
level sighting capability and thereby greatly increases the hit
probability for the user while, at the same time, enhancing safety by

reducing the likelihood of an errant arrow.

Each ML-100 consists of one sight pin containing one source.

SECTION II. A, Type and quantity of by-product material
Each ML.-100 sight pin contains one (1) source of 12 mCi, H-3 gas.
The gas is encapsulated in borosilicate glass. The source design is

identical to that for the previous)ly licensed items.



SECTION II. B. Annual distribution and activity stored in one location
This amendment requests the following changes to the previously
licensed quantities.
1. Annual distribution - 100,000 ML-115 systems*
20,000 ML-116 systems*
30,000 ML-200 systems*
5,000 ML-300A systems*
5,000 ML-300N systems*
20,000 ML-100 sight pins

Total activity - 4660 Ci**

2. Activity stored in one location
Maximum number of units expected to be stored in one location
8,000 ML-115 systems*
2,000 ML-116 systems*
5,000 ML-200 systems*
2,500 ML-300A systems*
2,500 ML-300N systems*
5,000 ML-100 sight pins

Total activity -~ 616 Ci***

* Previously licensed
** Previously licensed quantity - 4,420 Ci

*** Previously licensed quantity - 556 Ci
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3. Storage will be in the storage room described in the original
license application for storage of the ML-115 and ML-116 gunsight
systems. (This will raise the total activity stored from a previouosly
licensed 266 Ci to 326 Ci, an addition of 60 Ci for the ML-100 sight
pins). The room is constructed of concrete block, 10 ft x 10 ft x 14 ft
in a warehouse area of 65,000 sq. ft. which contains a similar room used
for the storage of tritium illuminated gunsights having a total activity
of 290 Ci. The room is vented to the outside and provided with
ventilation to produce a minimum air change rate of 1 air change/hour.
It is under lock control and labeled as contalning radiocactive
materials. Nine warehousemen work more or less full time in the large

warehouse.

65,000 square ft x 14 ft high

warehouse

Two 10 £t x 10 ft rooms of concrete

block.




SECTION III. A. Chemical and physical form (as per previous license
application)

SECTION III. B. Solubility in water and body fluids (as per previous

license application)



SECTION IV. A. Construction and design (See drawings, Appendix A)

The bow sight pin contains an H-3 activated light source - gaseous
H-3 encapsulated in borosilicate glass which is internally coated with a
phosphor. This light source is held in place and sealed into its steel
housing with a gluing/sealing system which protects the sight from
accidental damage as well as from unauthorized handling of the light
source. The system has been designed to protect the H-3 light source
and the user under field or extreme environmental conditions. The
illuminated window surface is covered by a clear, hard material
(patented M. V. gluing system) to prevent dirt from entering the viewing
system or covering the light; and, the entire light source is
protectively encapsulated by this material. Design considerations
require that this material be impervious to standard cleaning solvents,
trichloroethane, oils and MIL-C-372 cleaning mixture. The sight pin,
installed in the bow sight, is protected frowm accidental damage by a
metal frame which surrounds the entire assembly.

The construction and design of the ML-100 sight pin are based on
the identical methodology and assembly technique as that used in the
ML-115 front sight for the M-16Al1 and AR-15 rifles (previously licensed
under 10-23564-01E). The tritium light source is inserted and glued in
place in its steel housing and all surfaces and exposed areas sealed.
The total activity of the ML-100 sight pin is 12 mCi in one light
source. Design qualification and safety testing were accomplished under

the auspices of Meprolight.



SECTION IV. B. External radiation levels

As stated in the previous license application. any external
radiation will be due to bremsstrahlung. No significant dose is
possible since H-3 is a low energy beta. The calculated dose rate at
25 cm assuming no shielding from the glass capsule is less than 0.001

mrem/hr.

SECTION IV. C. Degree of access

The design of the sight pin and its assembly in the bow sight
assures that the tritium light source is not accessible during normal
use, storage, handling or maintenance. Full protection is afforded by
both the steel housing and hardened glue system which encompasses the
source. In addition, the sight pin installed in the mounted bow sight
is protected from accidental damage by a metal frame which surrounds the

entire assembly.

SECTION IV. D.. Expected useful life (as per the previous application)
The expected useful life of the product is 6 years. This is the
length of time in which (he brightness decreases to one-half (nominal)

of its initial value (Reference, British Defence Standard 62-4 Issue 3).



SECTION IV. E. Proposed method of labeling (See drawings, Appendix A)

The sight pin will be ,ermanently marked with the Meprolight logo
(=¥ and the symbol for t.itium (H-3). The dimensions of the logo and
of the tritium symbol will each be 2 mm x 1.5 mm. In addition, each
sight pin will be purchased with instructions for installation and use
which carry a notification that the sight pin contains tritium in a
sealed source, the activity of the source, and the warning that no
attempt should be made to disassemble the sight pin. The notification
wvill also state that the sight pin must be returned to the authorized
dealer for any corrective measures or disposal. (See instruction sheet,

Appencix B).
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SECTION V. Prototype testing

1. Prototype testing to prove out the construction methodology of

all the sight designs has been performed on the ML-115 sight system by
the Israel Defence Forces (IDF)(Qualification and Safety Testing -
Document #0204 (5520) 6063 dated 23 May 1983). The tests performed and
the results obtained were summarized in the previous license
application. These tests are applicable to the Model ML-100 sight pin

since the same method of mounting in the sight is used.

2. In addition to the above stated testing program, similar
programs have been conducted by Israel, Belgium and Singapore on sights
for the M16, Galil and FNC rifles. These sight designs, from the
standpoint of rigidity, light source mounting, and safety, are
equivalent tc that of the ML-100. (Moreover, the prototype testing was
at a level far more severe (based on rifle use) than that which could be
expected for a hunting bow.) The test results were acceptable, similar
to those stated in Section V of the original license application.
Qualification testing of the ML-100 was performed under the auspices of

Meprolight with similar acceptable test results.
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units would involve a fire in the storage area which ruptures

some of the borosilicate glass capsules. (A massive fire
which would rupture all sources would be likely to result in
immediate dispersion of the H-3 gas and dilution with outside
air, thus reducing the concentrations of H-3 gas in the
storage area.
Assume:
50% of the sources in a single storage room rupture
Immediate dispersion of the gas within the storage area
Conversion of all H-3 gas to tritiated water
Total rate of absorption of tritiated vater into body
fluids (mCi/minute) from inhalation and skin
absorption is 3 E-2 C where C is the concentration
of tritiated water in air in mCi/cubic meter
(ICRP 30)
326 Ci x 0.50

C= = 4.1 E-6 Ci/cec =
3.96 E7 cc

= 4.1 E3 mCi/cubic meter
Dose commitment:
H = 4.1E3 mCi/cubic meter x 3 E-2 mCi-cubic meter/mCi-min
x 6.3 E-2 rem /mCi
H =8 rem/minute
Dose commitment to occupant remaining in enclosed area

for 1 minute = 8 rem



commitment to fireman remaining in enclosed area

otect




¥

¢. Ingestion or inhalation of the entire H-3 content of

a sight pin (12 mCi).
H=12mi x 6.3 E-2 ren/nCi = 0.8 rem

The calculation assumes the entire 12 mCi H-3 gas in
the sight pin Model ML 100 is converted to tritiated
water. H-3 gas is not absorbed readily in body fluids
thus produces negligible dose. This postulated accident
would require that an individual remove the sources from
the sight pin without damaging it, swallow it, and have
the source rupture while in the digestive tract. Each of
these conditions is highly improbable. The combination

of all three occurring is nearly impossible.
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SECTION VI. C. Disposal of units

No significant radiation dose commitment is expected to result from
disposal of the sight pins since dispersion and dilution with the
atmosphere would rapidly reduce tritium concentrations in air to
background levels.

Users of the devices are instructed to return defective units and
unwanted units to the distributor for disposal. The cost of this

product is such that inadvertant or careless disposal is unlikely.



SECTION VII. Quality control procedures - Receipt of imported sources

and manufacture of units (as per previous licernse

application)

1. As described in previous submissions, all safety and quality
control procedures have been designed to comply with the requirements of
the Israel Ministry of Defence and the Israel Atomic Energy Commission
(License Number 6004, renewed 4/3/85, allowing Mepro to manufacture with
tritium sources and to have in-house, at any given time, up to 5,000 Ci

of H-3).

2. Light sources for the ML-100 sight pins are purchased only from
the three producers already qualified by the U.S. Military: Saunders-Roe
and Brandhurst in Great Britain; Mb-Microtec in Switzerland. In
addition to dimensional characteristics, the lights are procured with
quality requirements for tritium purity, activity, brightness and color;
and, they are supplied with a certificate of conformance.

Receiving inspection is performed at Meprolight including the
following steps in thz order listed:

-Visual examination of packaging for any signs of external
damage
-Batch swipe test to check for gross leakage problems
-100% inspection in dark-room
-Photometric brightness measurement of dimmest samples
-Sample subjected to dimensional inspection
Only after satisfactory completion of receiving inspection can the

sources be placed into storage or released for production.
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3. All manufacturing is performed in accordance with the safety
and health requirements of the Israel Atomic Energy Commission. During
manufacture, all work is performed under vented hoods. Work areas are
checked for cleanliness with daily swipe tests counted in a Packard
Tri-Carb Model 4430 Liquid Scintillation Counter.

In addition to in-process inspections and final inspections for
damage, workmanship and completeness of assembly, samples are taken at
randon from each day's overall production (all sights) for scintillation
counting to assure that there are no health hazards. These soak tests,
to determine if there is any leakage, require that the samples be
submerged in distilled water for 24 nours at room temperature and the
water or an aliquot then counted.

Batch wipe or immersion tests of all products are performed
(counted for beta activity with the Tri-Carb) to check for any
removeable contamination. All scintillation counting results must

indicate no detectable activity (less than 1E-5 uCi/sq. cm).

4. Lot acceptance tests on the completed sight pins are performed
as stated below:

~-Sampling in accordance with MIL-STD-105D for inspection of
dimensional characteristics affecting fit, function or
interface; visual defects; workmanship

~-100% testing in a dark room for comparative brightness,
coupled with photometric brightness measurement of the
dimmest units (to assure a 6 year useful life).

~100% batch wipe or immersion test to assure less than

1 E-5 uCi/sq. cm removeable activit per siyant
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5. To afford protection from shipping or handling damage, the

sight pins will be individually packaged in a blister pack and then
placed in containers of 10 blister packs each. These will then be case

packed in total lots of 1000 sight systems.

6. Upon receipt, Hester Brothers Wholesale Company will inspect
the packaging for any signs of obvious external damage. Then, after
unpacking, Hester Brothers will inspect 100% of the sight pins in a dark
roon before release for storage and distribution. In addition, Hester

rothers will assure that each shipment received is accompanied by a
certificate of conformance attesting to the acceptability of the sight

pins.
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SECTION VIII. A. Record keeping

All records will be kept in accordance with the requirements of
10CFR32.25 and the Georgia "Rules and Regulations for Radioactive

Materials"

1. Records will be kept of the number of units of each type,
ML-115, ML-116, ML 200A, ML 300A, ML 300N and ML 100 and the total
quantity of byproduct material transferred.

2. Reports will be filed with the U.S. N.R.C. as required by

10CFR32.25(¢c)(2) and as required by the State of Georgia.
3. The .'.5. N.R.C. will be notified if Hester Brothers

discontinues the activities covered by this license application.










MEPROLIGHT™
ILLUMINATED SIGHT PIN ML-100

WARNING: The M

NO BATTERY REQUIRED

NO LOSS OF POWER IN COLD WEATHER
MAINTENANCE FREE

NC MODIFICATION NECESSARY
MINUTES TO INSTALL

ALDS NO WEIGHT

Installation Instructions

General

N3

MEPROLIGHT™
SIGHTS




APPLICATION FOR MATERIAL LICENSE

~oy
RE NEwW JEAsS

END APP a




