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February 21, 1997

Mr. Earl Wright

Senior License Reviewer

Division of Nuclear Materials Safety
United States Nuclear Regulatory Commission
Region It

101 Marietta Street, N.W., Suite 2900
Atlanta, Ga 30323-0199

Mr. Wright:

This letter is in reply to vour request of lanuary 9, 1997, for more intaormat 1on
about aur Materials License renewal application (revised November 14, 1994 andd
your letter of Pebruary 5, 1997, coneerning a ool wmter heater.,  {Roth lettor. -
Mail Contral No. 2%2009.)

LFETTER OF JANUARY 9. (997
Item | - Irradiation of Flammable Methy! Methacrylate:

In yowr Jamiary 9, 19™?, letter vou make referance to 10 CFR 36,69 on th - froant
While not completely di~ cunting the potential tor source damage trom
deflagration in our srradiator. 1t should be hept an mind that wectyon e 69 .
witten miinly with ANSI Category IV (Panoramic, Wet Gonree Stotape Trradiat e
rather than our Category I} (Self=Contained. Wet Tource Storage lrradiators)

irradsator in mind.

Reference was alan made ¢, document o NEPA 41 g 09

However, NPPA 68 ctatwe. ) 0TI L e o Dot apely L mergent oy went . toy
rundway exothermg« Teact tons ar See e oo gt arn [T IETOY O The
lymerizat 1 om react 1o tabang place duringe crradi ety oon M an ter ot werd

impregrnated with methv] methactyviqte o an exothoerme pegotg o,

NPPA 69 st aten that “Thye standard chal! not apply to the Ao PR, onntrget yon
and installation of detlagration ente.’
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Safety Fvaluation of the Irradiation of Yethy!l Yethacrylate
Hazardous Conditions:
1) Uncontrolled Polymerization.

The most likely event that would compromise worker sod radioact jve conre e wafety
is uncontrolled polymerization in the product aninter while -t . being
irradiated.

However, in a letter datead Jannary 30, 1997, ARECO provided information ta your
office regarding the use of a ool water heater whi-h we determned WeS Necessary
to maintain acceptable production rates. This arose from the foc: that after the
removal of the Ce«ium—1137 WESF capsules our remaining "ubalt-60 SOUrce matery.al
a5 not strong enowgh tc maintain satisfactory polvewrization rates. Thus, with
the present CGobalt 60 Joading. the chances of a runawav polveerization «r. very
small. Fmployment of an irradiator Plaque with mre Cabalt -h0 would oftset this
buitlt-in sateguard,

onsequences of Uncontrol Jed Polwmerization: Increased tmperature and pressure
would result from aich an event . Flevated temperaturce (ould cause the wood in
the contaitier to combust. The AMATIgNItIon temperat ire f the wood (3007 F-
S00°F) is less than that of the monomer.  Increased preesure of unvented or
undervented cans could cause ther rupture.  Due t o their Lo g and conat mg o 100
this waild lLikely oreur along 4 weld bine.  Thewe weld Tinee are a1t located n
the ends of the camister such that pressure release ofter rupture would be awdy
trom thy sourie plajue. 1t hae been calculated that i h tatlure would ocour gt
a dift.rential pressure ot =% [SLYIN

Even though the cams are rout 1nely in close proximity 1ot he sonrce plague, the
effect of anv rupture would be mgpt 1ated by the currounding pool water.  The
surrounfing water would alee quen b g f i Lthas preventing e fuither Jamage .
‘onseqiences of this tvpe ot accurrem e would be further ailevy gred by the 1 16"
thick «luminum shroud thaer envelopes the entire e o=, e uning §lague,

2 High Amb:ont Temper ature an the Caniater .

A check o procesainy tecords chows that the  temper atare vapect ot Peote 4 Yeed
1 any tmester trom o contrel bed polsmeras oty .n wmld ot en eced N The auto-
IENT 1 tempeeratuny ot et methaorygte (. R0 Mareraal Datety I, Shevert
- Fahm & Heow mpaony ). Theretor.., sute=apnitaen of monomer Jhould not present
any prchlem

Vethod and Fguipment Veed to Sately Sent Samp o Tane

The metdh o ot sentang T Y T P TO B TR iy ot hem
v Theey are betng lowered Snte the WAt
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The cams have several bushings located in their top surfaces which are otherwise
sealed by pipe plugs. Ome of these locations is used to attach a fitting which
is connected to a length of polvethylene tubing. This tubing is allowed to
loosely coil in the water above the can after it has been sunk near the bottom
of the pool in its irradiation location. Thus, access to the pressure in the can
is affarded at the surface of the pool. The natural coiling path of the tubing
precludes any radiation streaming to the pool surface. The tube continues out
of the pool to a manifold where pressure is monitored on a gauge and any excess
15 vented to atmosphere through 4 water bubbler. This simple, durable, automatic
venting system has no woving parts yet is able to be adjusted to relieve canister
pressure at low levels for effectiv personnel and equipment safety.

Temperature of Radioactive Sources:

Due to the nature of the plaque’s construction, the pool water is free to
circulate around the sources which provides some cooling. The temperature inside
the shroud of the Cobalt-60 plaque (immediately adjacent to the elements) was
mrasured by a thermsccuple during a typical prodiction irradiation cycle. These
wasuraments show that the radioat ive sources waild see no more than a 20°F rise
over pool temperature which is maintained at I00°F-110"F. At these close-to-
ambient temperatures the varying duration of irradiation would have a negligible
effect on potential source damape .

The low temperatures to which ARECO  exposes the sonrces will not  cause
degradation of the stainless stoe] used for encapsulation.

Item 2 - Sealed Source Leak Test Procedures:

In vour letter vou refer to the ability to be able to detect the presence of .005
microcuries of removable Activity from a potentially leaking source. 10 CPR
%.59(a) gives this figure a~ the detection limit when testing dry-saurce-storage
sealed sources. 10 CFR 36.59(h) deals with wealed sources in pool irradiators.
This subsection states that leak checking may be done either by using a radiation
monitor on a pool water trrculating svstem or by analysis of a sample of pool
water but gives no numerical value for the lovs | of contuamination in the water
that must be detectaed.

Since ARFCO was firct in possesnion of Cosium~137 sources we have positioned an
HP-270 probe leading to an Fherline Smart Alarm on the cation demineraliser bed
to detect dissolved tadion Uive mater; ! tn the pocl wiater. Thie cont 1nuous
monitor was designed to yive warning of 4 leaker when the level ot pool water
contaminati n was <t11] low. From the resulte of lab experiments conducted in
September 1986 prior to the arrival of the Centum=137 WESF capaules, it s
calculated that the cation bed would have collected abont 20 microcuries from the
pool water when the alarm wonld wonnd.

A more sensitive test for leakers 10 careied o o vonnectaoan with the weekly
ol room SUrvey. A one Liter pool wet g wample 16 collacregd durtng the surves
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boiled down to near dryness, scanned for radiocactivity using the E-520 survey
meter with a HP-260 "pancake” probe and the results are recorded.

The backgromnd count in the facility is usually 30-80 cpm; 50 cpm over background
should be handily detected. If the efficiency of the pancake probe is taken as
I we can give a figure of 5,000 cpm (actual) that can be detected. As Cobalt-60
emits two gammas per disintegration this would be 2,500 dpm or about 42 dps.
This is 1.1 x 10® microcuries. Since this amount of removable contamination
would come from 1,000 ml, the contamination concentration would be 1.1 x }0¢
microcuries/ce. No sample has ever shown counts greater than background.

Twice a year swabs are rubbed across the face of the irradiator plaque and these A
swabs are sent to Health Physics, Inc. (HPI) tu be tested for the presence of
radioactive material contamination. The detection limit to the analysis system
employed by HPI is .0005 microcuries. No detectable contamination has ever been
found on any of the smear samples submitted.

Item 3 - Condition of Sealed Sources:

In telephone conversations you expressed concern about our "BNL source strips”
because of their age and asked for any documentation dealing with their
fabrication. I have never seen any such records here at ARECO. The final
encapsulation for these sources was done at Babcock and Wilcox (B&W) here in the
Lynchburg area. 1, therefore, asked Mr. Hubert Davis, Director of the Advanced
Technology Laboratory at B&W, who is responsible for their hot cel! records, to
search for any such logs. Unfortunately, as this work was done over 30 years
age, he was unable to come up with any such accounts.

One indication that there are no leaking radioactive sources in our ‘rradiator
pool is an examination of the records of our weekly irradiator pool room survey.
This survey employs an Eberline F-520 Geiger survey meter with a HP-270 probe.
If any Cobalt from a leaking element were dissolved or suspended in the pool
water it would end up in the cation bed of he demineralizer system or in the
diatomac. ous earth filter. Two positions on tue cation bed and two on the filter
are contict scanned every week during this survey. The records show that
radiation levels found at the surface of the deionizer bed and the filter are
presently, as always, at background (.02-.0% mr hr).

This fact plus the water sample analysis records and the results of the six-month
smear tests all indicate that there are presently no leaking sources in the pool .

Item 4 - Pool Debris Monitoring:

All debris that is taken from the pool via vacuuming or other procedures has
always been monitored for radivactivity before being discarded. However, the
results of the «canning have not always been recorded up to now. Henceforth, the
results of all such debris scamings shall be recorded.

Coniat H
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LETTER OF FEBRUARY 5, 1997

In this letter you ask for criteria documentation for pool water heating at
various source loadings. The criterion for when pool water heating is needed is
if the heat supplied to the pool by decay heat, ambient air, and the heat of
polymerization is insufficient to maintain the temperature of the water at 110°F.

I trust that this information is sufficient for your need for additional
inforation concerning our license renewal. If wu have any

questions regarding
this material, please phone me at 804-385-5300.

Yours truly,
THE APPLIED RAUIANT ENFRGY CORPORATION

/m(/"?ﬂ?r/:o«) PLD.

James J. Myron, Ph.D.
Vice President
Safety & Regulatory Affairs

¢

JIM/dek (F456)
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