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The Applied Radiant Energy Corporation
Manutactyree, o Gammapar Aceyur Wooad Foor g
Vart e D e e Frrmgt Commer.ig Ceoter
Pl Bor c8g e Forast Virging 2456

Tol Free 180G 283 5567 « 84 525 5252 « Fax 804 525 7437

November 14, 199¢

Mr. Earl G. ¥Wright

Senior License Re.iewer

Division Nuclear Materials Safets
U.S. Nuclear Regulatorv Commission
Region I1

101 Marietta “treet. N.W.. Suite 2900
Atlanta, GA 30323-0199

Dear Mr. Wright:

Attachad plwsse find .4 copy of NFC Form 310 ibmrttad s spplication v romew our
Materials License (45-11496-01). Also attached 15 additional information for
items 5 through 11 of the form. A. vou requested an vour letter of August 8.
1996. (Mail Control #292009). outdated information submitted i1n a previous
application of January 21, 1988 has been delered and intormation as required by
10CFR Part 36 has been added.

As no further action has been t aken on the ortyinal application. | have bean
advised by the Region I otf e That n turther foe 1< peceasars

It you have anv quenstions reparding Chys “ppbtcation, pleao ihone me a1

(BO4) I85-5300 .

Yours truly,

THE APPLIFD RADIANT FNFRGY CORPORAT;ON
;742——2//ﬂh759¢‘,...Pkf)_

James 1. Myvron, Ph.5
V.P. - Safetv & Regul stors Abtarrs

JIM'dek  (F335)

Attachment.: “Ri Form 1
Vddar s onal oot vemat on tor NRC boopem
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INFORMATION FOR NRC LICENSE RENEWAL APPLICATION
Submitted: November 15, 1996
1YY}

liem #5: Radivactive Material:

dsotope Form Maximum Amount

A. Cobalt-60 -A. Sealed Sources (BNL standard source A. 300,000
strips) and Neutron Products, Inc. CUries
Source encapsulated as descrjbed in
letters dated July 3, 1968, February
5, 1981 and February 6, 1981) and
Nordion International, Inc. Model C-
188 Sources. See attached
specification drawing for Nordion
Sources (Attachment 1)

B. Cobalt-60 -B. Nuclear Chicago Mode] RR-6] B. 100

smillicuries

ARBCO stil]l possesses Brookhaven Nat,onal Laboratory (BNL) standard source
strips.

diam £6: Purposes for which Licensed material will be used:

Al 1) For use 1n custom designed irradiator facilites for the 1rradiation of
muterials, other than explosives or undiluted highly flammable products,
Materials would include that of condition 17 tor the present M,uterials
License (dealing with food 1irradiation).

a) ARECO irradiates the tollowing flasmable material:

Methy! Methacrylate - a colorless organic liquid with a flash point
of 49°F. This chemical miy have small amounts (12-32) of other
chemicals (dyen. other monomers, reaction tacilitators, “tc.) only
one of which has a tlash point of less than 140°F.  This added

compound has a tlash point ot 114°F 4nd may be present in 1 bhe methyl
methacrylate a4t 4 Jevel of sbout 1T or ey,

However, the Methyl Methacrylate and drlute solutions ot Methy |

Methacrylate will not be 11 radisted as  neat | 1quads When
irfadiated 3t will be present as absorbed material i1n wood (as an
IMpregnate ) . This  dilution’” by the wood plus the fact that

radiat 1on takes place 1n an underwater arradtator will ame liorate
4ny potential danger Ar1sing trom this type of Ooperat ton.

b The gquantsty of Methdcrylate or Met hacrylate plus additives 1 ha i
being irradiated a any one time will vary greatly, depending
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largely on the type of wood that absorbs the 1mpregnate and the
number of batches being processed. Currently, the range wouid be
between 300 to 3,000 pounds .

¢) The maximmm quantity of flasmable (flash point <130°F) material in
our tacilities at any one time is 80,000 pounds.

The maximum quantity of flammable organic liquid 1rradiated at any one
time 15 3,000 pounds (absorbed in wood ) .

11) Por research and development in the design and use of underwater
irradiators. This use precludes restrictions on the rearrangement of
sources, irradiator plaque design and mode of operations.

E:  For use in the calibration of instruments.

liem #7: Individuals Responsible for Radiation Safety Program and t} -ir Training
and Experience:

Amrndment No. 17 to our Material License 45-11496-01 amends condition 12 to read:
"12. The Radiation Protection Officer for the activities authorized by this
license is Lawrence G. Barrett, Sr., James J. Myron. or Rodney W. Bell." Their
experience and educational background and their formal trainming in radiation
safety has been submitted in a previous, January 21, 1988, license renewal
application.

These three people, plus Gregory J. Middaugh, are the ARECO personnel directly
responsible for irradiator satety,

L.G. Barrett, Sr. is the Company Founder and tormer President and although he 18
presently working out of the Company's facility in Forest, Virginia (tive and
one-half miles from the irradiator) in the capacity ot C.E.0., he maintains ¢lose
ties with the irradiator and is familiar with its operation and safety. He
designed the irradiator over thirty (30+) years ago. Presently, he i1s a
Radiation Protection Officer (RPO).

James 1. Myron is Vice President of Safetv and Regulatory Affairs and his ottice
1S in the present 1rradiator building. He reports only to Barrett. He has been
with the Company tor the Past sixteen vears during which time he has been
respansible tor keeping current and administering the Company 's Radiat ion Safety
Program and ensuring sate i1rradistor operations. Currently he 1s o RPO.

Rodney W. Rell 315 the Conversion Specialist with an otfice in the irradistor
butlding. He reports to 1.3, Myron. He has been with the Company for the past
sixtern years. Bell s respansible for implementing all tacets of the Radiation
Satety Plan and maintasning all equipment necessary tor sate arradiation
operations. He 1s currently a RPO.

Greg J. Middaugh 1s the Conversion and Irradiation (C81) Department Manager with
an office 1n the irradiator building. He reports to the Company Fresident and
has been with the Campany for the past ten years. He has heen a trained operator
of the irradiator for the past nine years and onfers with Yyron and Bell
whenever operational changes that aftect radiation safety are made.
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All four individuals (Barrett, Myron, Bell and Middaugh) have the authority and
can act alone to stop unsate operations.

An update of Myron's experience and educational background is enclosed.
(Attachment 2)
Jtem #8: Training for Individuals Working 1n or Prequenting Restricted Areas.

Personnel Training: This will encompass operator and non-operator
instruction.

A) Operator training will be both classroom (Myron - Instructor) and "hands on"
(Bell - Instructor) training.

1) Classroom training topics will include:

a) Principles and fundamentals of radiation safety and good safety
practices applied to irradiators. This will involve differences
between external radiation and radioact ive contamination, units of
radiation dose, NRC dose limits, why large radiation doses must be
avoided, how shielding and controls prevent large doses, how
irradiator design prevents contamination, proper use of survey
meters and personnel dosimeters, other safety features of an
irradiator and the basic functjon of an irradiator.

b) The requirements of parts 19, 20 and 36 of NRC regulations that are
relevant to irradiator operations,

¢) The operation of the trradiator.
d) Emergency procedures.
e) Case histories of accidents or problems involving irradiators.

2)  "Hands On” training will be given on the subjects listed in A)l.a) that
lend themselves to practical instruction.

3) Satety reviews will be gi1ven annually to all operators. The material
covered 1n this review will include:

a) Chanpes 1n operating and emergency procedures since the last review,
b) Changes in regulations and license vonditions since the last review.
¢) Reports on recent 1irradiator events.

d) Relevant results ot operator safety performance.

e) Relevant results of tacility inspection and maintenance checks.

f) Fmergency drills.

Operators will be instructed so that any deficiencies wtll be corrected.




A copy of the April 11, 1986 correspondence in which the training program
18 outlined has been submitted with the lanuary 21, 1988 license renewal
application. Some conditions are to be updated or changed as follows:

i) The first and second paragraphs of the letter refer to Condition #13
of the Materials License. This .. now Condition #11 of our amended
license (July 10, 1986) and this vondition has been amended as per
the amendment of April 9, 1987 to reflect some name changes.

ii) The last line of the first paragraph of page 2 cites Condition 13 as
referring to Radiation Protect ion Officer. After amendment 15, July
10, 1986, this becomes Condition 12.

11i) The conditions of the training program are current except for the
Statement on page 2, section 2, last sentence. The waiting period
to undergo training has been changed to 30 days. This change and
the reasons for it were comsunicated by phone to Mr. Barl Wright,
Senior License Reviewer at the NRC Region Il Office in Atlanta,
Georgia on October 8, 1987.

iv) The last sentence of page 2 is to be deleted i.e., "During office
hours, only the front door shall be unlocked.” This door is now
locked at all times, with only selected personnel having a key. The
door is self locking when closed.

v) The last line of the letter gives an outdated phone number for J.
Myron. The current one is 804-385-5300.

4) Before being permitted to perform the duties of an operator, workers
will be given a written test that will cover both the classroom and
"hands on” instruction. Test results will be recorded and maintained.

A sample examination with answers has been supplied with the April 11,
1986 communication.

5) Personnel who provide training must be high school graduates with good
command of the English language and have at least three year:
experience as irradiator operators,

B) Individuals who will be permitted unescorted access to the irradiator
pool room, such as company maintenance personnel, will be given
instruction in radiation and irradiator safety and emergency procedures
in response to radiation alarms. An oral quiz will be given to
trainees to assure understanding of the material. Such training shall
be documented by an attendance record.

C) Individuals (workers), other than operators, who must be prepared to
respond to radiation alarms shall recejve training in radiation and
irradiator safety and emergency procedures. This training will be
given to all company workers who have regular duties in the building
that houses the irradiator pool, e.g. material handlers who are not
irradiator operators. They will be tested for their comprehension of
the mterial by an oral test. Such training shall be documented by an
attendance record.

1
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Jtem #9: Facilities and Equipment

Intormation tor this i1tew is cantained 1n previoms written commnications to the
NRC; especially letters of information to the NRC of April 18, 1986, January 31,
1983, and June 29, 1982.

The AK#CO 1rradiator is a pool-type irradiator where the Cobalt =60 sources are
always kept tully submerged under water to 4 depth where tull biological
radiat ion protection is provided to operating personnel and the public at all
times.

Site: A sketch (Attachment 3) is enclosed. It presents both a4 site plan and
4 tloor plan of the facility.

Four property areas (A, B, C and D) are noted on the <j1te plan. The use ot these
tour properties is as follows:

1) Property A is zoned indurtrial and contains a building that s presently
used by ARECO for storage purposes.

2) Property B contains a private residence.
3) Property € 1s zoned commercial and contains a3 small service business.
4) "Property D" is a section of Virginia State Highwav 221,

The only "restricted area”, as detined in I0CFR, 20,1003, 1n the tacility 14 the
irradiator room 1tselt, which s tdentatied on both the floor and site plans ot
Lakeside Drive drawing A-1.

The tunction ot each area ot the floor plan 15 given on the drawing and, except
tor minor m 1fi1cations, 1% current . However, the tloor plan of our irradiator
hilding 18 subject 1o change as material irradiation requirements may develop.

. Irradiatcer Building: The irradiator 1s haused 1n 4 binlding of cinder block
walls and steel roof decking construction.

i Sersmic Contaderatons: According to 10 CFR 6.0 4 sersmic Areas 1n on one
which the prababilaty ot a horizont al acceleration an rock of more than 9,3
times the accoleration of Bravats an 250 years 15 preater than 10% .
designated by the 1,5, Geologieal & ey,

It was learned 1n communicat 1ons wi'h the U.S. Geological Survew that
current  sersmic maps  chart peak  ground acceletation in T owith 4 %
probability ot exceedance in 50 yrars. This corresponds Approximat v iv ot
102 1n 250 years. The map that inclhdes Lmchburg shows 1t 1o be 10 an area
where the peak gpround acceleration is between 12y and g, which 1o wel]
below the . 30g of the definition of iose1smic 4rea piven an JOCKR 36

. Shielding: The irradiator pool s below grade. Shielding 1< theretore
provided by the depth ot water over the tadioactive sources, the . onorete
ol walls and the surrounding earth exterior to the pool walls.  The pood
consasts ot puritied demineralized clear water ot o depth that radiat Lon
levels at the pool surface are such that worker exponure will not e eed
Timits imposed by 10CFR, Part 20,
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i Access Control: The regulations of 10 CFK 36.23 all reter to panoramic
irradiators. Their intemt 15 to prevent penple from entering the irradiator
area when there are higher levels ot radiation than would be oxt.ant 1t the
radiocactive soutres were tully shielded.

At our 1irradiator, the tollowing conditions prevail: There are two
Accesses to the pool irradiator room and these are shown 1n both the
facility floor plan and the irradjator povl room floor plan. During the
irradiator’'s operation, qualified personnel are always present at the
facility either in the irradiation area or areas adjacent to it. All
personnel are made aware of the necessity of preventing wunauthorized
individuals from entering areas other than the front offjce area. The door
in the irradiator room to the west ot the pool leads to a storage area and
Serves as an alternate wxit 1n case of emergency. It 1s normally locked
from the pool room side.

. Fire Protection: There are six smoke detectors distributed throughout the
buirlding. They are the domestic type normally found in homes and are
located in the office area, in two bathrooms, in the workers' breakroom, in
the hallway of the lab area and in the canister loading area. There is also
a household smoke, heat detector in the pool room over the oven area. See
plan sketch titled "ARECO Irradiator Pool Room”. (Attachment 4)

o Automatic Pire Extinguishing System: Due to the design of the irradiators
and their mode of operations, such 4 system 15 not deemed to be necessary.

. Control Devices, Alarms <nd Signals: Due to the pool countainment design of
the irradiators, conventional “control” devices are not necessary. Visual
and audible alarms that would be activated by higher than normal radiation
levels are located as fol lows.

. Radiation Monmitors: A radiation area monitor (Victoreen Gammaguard Area
Monitor Model 828 or equivalent) 1n mounted on the wall of the pool room
such that 1ts visible alarm can be seen from outside the pool room. Its
audible alarm can be heard throughout the entjire buirlding. The alarm set
point tor this instrument is 2 mr hr which 15 the Jowest setting at which
false alarms are avoided.

There 158 also a4 monitor (Eberline SRM-100 "Smart Alarm” or equivalent )
mounted in the same locatjon whose probe measure. ancreases 1n radiat jon
levels of the (ation bed of the pool demineralizer. Its visible nd audio
alarms have the same SCOpe a5 the area monitor. The alarm oot point tor
this instrument 1< 0.4 ar.hr.

. Areas adjacent to the Irradiat 1on Room: These areas are diverse 1n nature
and in lude outdoor, storage, laboratory, and operations areas. The pool
room has background radiation levels and norestriction of mosement IS
normally necessary in these areas by workers or visitors accompanied by ¢
authorized company personnel . R

4 Salety Systems: Ensent Wwlly, the magn safety <yvitem tor the sonurce material
(Cobalt-60) 15 the maintenance of 4 sutticront depth of water OVer 4t ot
provade adequate shielding so that petsonnel working at tloor level above
the pool would not be subject to rahition levels erceeding backgronnd
levels,




1t should be noted that during over 28 years operation no “over-expusure”
incidents have occurred at the facility. This is the result of i1mplementing
the ALARA concept so that radiation levels to which personnel are exposed
are normally background levels.

The continuwus rediation monitoring instruments with alarms ment ioned above
provide warning if radiation levels in the pool room are above normal.
Speedy exit from the irradiation room 1s always possible.

Water Storage (and Operating) Pool: The irradiator pool does not have a
stainless steel liner. However, it has a low likelihood of substantial
leakage as it is constructed of steam cured reinforced concrete pipe and is
made up of four pipe sections with sealed joints. The entire pool 1s below
grade in dry soil. More details are contained in an April 11, 1986 report
of Masters Engineers and Designers which sccompanied the January 21, 1988
license renewal application.

Inthe evemt of a leaking Cobalt-60 source, decontamination could be safely
effected by transterring the Cobalt-60 sources from the source holder frame
(plaque) to four stainless steel tubes that extend thirteen (13) feet below
the pool floor. Waterstops are welded to these Pipes and they are embedded
in the concrete base of the pool «hich renders them water tight .

There is & pipe that is part of the water circulation system near the bottom
ot the pool. Loss of pool vater via this outlet 1s prevented by a siphon
breaker in the line.

The pool measures nine (9) feet inside diameter and i approximately 22 feet
deep.

Water candurtavity, pH, temperature, and flow rate through the ion exchange
beds are recorded on a daily basis,

Poo] Water Replen:shment : During normal operation in our irradiator pool,
1t is not desirable to automat tcally replenish water that 1s lost from the
pool. This arises from the fact that the number of irradiation canisters
being processed in the pool at any given time varies from 7ero to tour,
Each of these displaces approximately 1% cubic feet of water. Thus, the
insertion and removal of these canisters can have an etfect on pool water
level of approximately 2.2 feet. When the water level 1s at its lLowest
level, with no cans 1n the paol, adequast e shielding 1s fully provided by the
remaining water. Under these condst tons, the radiation readings over the
pool are st1ll the same as background as measured by an EFberline GM survey
weter F-200 with an HP-270 probe (o1 »qitvalent ),

Manual make=up 14 made whenever losoes Jue to evaporation requires ar,
With an automat e water replemishment system one could have a tairly large
leak 1n the pool and the automatic system would continue to keep the water
level up. No knawlaige of tle leak would be had unless a recorder were kept
in operation showing consumption of water through the automatic make-np
system.




Normal mke-up water ;s swpplied as needed through « deminerslizer at 4 rate
of approximately three (3) gallons per minute. Water cap be supplied under
emergency conditions at a4 rate exceeding 100 gallons per minute from a
nearby fire hydrant.

Additions of make-up water are recorded arnd retained for reference.

Pool Water Level Indicators: This indicat ing system conmists of two floats
to measure high and low water levels, a status boasrd containing various
srdicator lights, and a power supply tor the lights, relays and floats. The
status board which gives visible warning of abnormal water levels 15 mounted
on the wall directly opposite the Pool room entrance tor ronvenient viewing.
In addition, two other floats that also measure high and low water are
connected to an audible alarm having a separate power supply.

Pao] Water Purification System: The Pool water 1s circulated by one inlet
and ane outlet line. It jis pumped through a diatomaceous earth filter then
through cation, anion., and mixed 1on exchange beds. A condurtance meter
®easures the conductivity of the water Just  before it enters the
demineral 1zer system. Observation of the pool water clarity 1s used to
deterwmine the effectiveness of the diatomaceous earth filter.

10 CFR part 36.63 requires that the conductivity of the pocl water be
maintained below 20 microsiemens per centimeter. Records of water
conductaivity gathered over the Past several years, during which time the
present demineralizers and filter were operative, show that the system 15
capable of maintaining <20 BICTOSI1CMANS  per  cont imeter between bed
regenerat ons.,

Pool Leakage: A leakage test was pertormed during Yarch, 1986, where the
pool was filled to a4 level within the normal operating range and the level
noted.  The identaificat jon numbers of tach canister located within the pool
at the time of srart of test was also noted.  No make-up water was added
over a period ot tour (4) days. A record was made of the number of
canisters removed form the pool during this period of time and an estimate
made of amaunt of water removed with ecach canister. (A small amount clhings
to surtace and ti1lly recesses of canister,)

Allowatce was made for water lost on camister removals and also losses due
o evaporation trom the pool surface. The pool veometry with the starting
canistens wais then duplicated at the end of the test period. The water loss
was determined to be less than five (5) gallons 4 day which ;- withiin the
“Aperomental error amposed by the met hod employved.,

Frincipals of Master Engineers and Designers PC (registered in th.. Jrate of
Virginia) were respansible tor the design and inatallation ot the arradiator
pool. One ot the engineers, Mr. . M, Parker, has made t horough
tepection ot the pool and has provided a teport on the pool structure. A
copy of the report was attached to the Tanuary 21, 1988, cabmission for
license renewal. Thas rejort ot April 11, 1986, was regquired to comply with
4 request tor anformation from the NRC 1n a4 letter dated March 11, 1986,
It concludes that the pool was water-t 1ght at the time of inspection. in
the interim a 1.21 megacurie Cesjum-137 irradistor was added to the pool .
For a4 taime the temperdture rise, associated with the added radioact pve
miterial, caused considerable evaporate loks. Consequently, 4 watoer cooling
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system was installed ,n August, 1987, (This was reported by phone to Mr.
Earl Wright, Senior License Reviewer, NRC, Region 11 on August 11, 1987.)
Atter 1ts installation, the make=-up water addition rate was the same as
before the Master “ngineers and Designers’ survey. It is, therefore,
concluded that the integrity of the pual did not change from the time of the
investigation.

The Cesium-137 sources have since been returned to DOF.

. Pool Components: The paol 1s constructed of steam cured remnforced concrete
pipe and is made up of four pPipe sections with sealed joints. The entire
pool is below grade in dry so1l. More details are contained 1n the Aprail
11, 1986 report of Master Engineers and Designers.

Other materials in the pool are aluminum and stainless steel.

. Personnel Barrier Around Pool: Workers are atforded protection from talling
into the pool by tw horizontal courses of 1-1:2" steel pipe that surrounds
about 802 of the pool perimeter. This piping 15 1-1/2" and 3 from the
tloor. Three 'engths of sturdy metal chain (located 1-1.2', 3' apd 412"
from the floor) provide fall protection 4t the remainder of the pool
perimeter,

. Pool Tools: Durirng normal praduction operation., as well as maintenance and
S : repair procedures, a variety of long handled tools may have ome of their
' ends close to the radioactive sources. These tools are generally hollow
ples with a work ptece an one end. This provides a ptential for radiation
streaming 1f the top end ot the pole 1n closed ottt Therefore, it 1s a
departmental radiation satety rule that all such tools mast have both ends
open so that the tool will fiil as jt penetrates the pool water. In
addition, instruction on the prevention of streaming 1s gven in the
radiation safety lecture provided to all new radiation workers as well as
during operator training.

. Canister-Source Interference: Target material-source interference is
prevented by the 1rradiator design and msode of operation. Articles to be
irradiated arv placed in variows si1zed and shaped containers which are then
lowered by an electric hoist to & position adjacent to the Cobalt=-60
radioactive sources near the bottom of the pool. These sources are held in
an aluminum frame that 1s termed 1he "plaque.”  Cintact between product
camisters and plaque 18 prevented by encssing the <ources in an aluminum
shroud that fits snugly around the source plaque.  Sudden jarring hits by
the product canisters are largely prevented by the damping effect of th.
water.

i Canisters are properly positioned over thee pocl surfece away from the
trradiator plaque. They are lowered slowly and vertaically une g they reach
the level ot the radivactive source plaque.

Safety chains are uned during the transition trom support by the averhead
hoi1st chain to the canister support cabilles which are attached to an overhead
trolley system.

The source plaque 1 then moved to an “rrradiation” position Lend the
canister is moved horizontaliy 1n the ool sdjacent v he ) oague Mer
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50,000 canister transters havée been made safely over more than '8 Years.
Removal ot canisters 1nvolves essentially the reverse operations.

All such canister mnipulations sre performed by trained technicians. These
technicians have been taught to observe precautions that minimize canister
contact with the pool walls and the irradiator plaque.

liem 210
(1) a.

Radiat 1on Saferty Program
Access Control

Access control has been addressed under “Facilities and Fquipment ",

Personnel Dosimeters

Company employees who enter the pool room wear radiation monitoring
devices. Al!l individuals who normally work in the C&l {irradiator)
building., company maintenance men and some company management people
wear fi1lm badges. Other comapany employees who enter the pool room
intrequently and outside visitors are 1ssued direct reading “pencil’
dsimeters for each visit. These pencil dosimeters are also i1ssued to
radiation workers who work in the pPoo] room during activities that
could generaste higher than normal radiati1on levels. surh as recespt or
return of radioactive source material.

The tilm badges are supplied by R.S. Landauer, Ir. and Company of
Glenwoad, Illinois. They are changed and analyzed monthly. Landauer's
designation tor this type of badge 158 G1, and the sinimm mseasurable
dose quantity 14 10 millirems.

The pencil dosimeters read to 200 mllirems. They are Model 862 an
supplied by Dosimeter Corporation of America (or equivalent ),

Radiation Detection Instruments: ARECO has on hand at 1t. irradiation
facility a4 G-m survey meter capable of measuring up to 1 roentgen per
hour .

The survey meter 1. ca 1brated so that the readings are + - 202 of the
Aactual valuew cwver the range ot the i1nstrument.

Certificates showing the results and date of the last calibration are
hept on hand.

Calibration 1s carried out regularly o part ot 4 ta'tation audit
conducted by Health Physics Consultation at period: not exceeding 12
o he. This company also cal brates sfter servicang 3! the acceredited
service company does net. Health Physics Consult at 1on s KRRC license
number 1a $5-19958-01 .

All cahibration revords are kept tor g sinimam ot years atter each

calibration 15 pertormed by Health Physies Consultation {or the
original equipment supplier).
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background Jevel ot <0.05 mr hr. Resins to be discarded will be
chevked tor Jevels above this with the Eber.ine FB-520 SUCVey meter
tatted Wwith a thin windowed HP-270 cylindrical probe (or equivalent
system) which 15 capable of detecting radiation levels of 0,05
miilirems per hour.

Continuous Radiation Leak Detectors: Two systems are utilized.
Their tunct tonming 1s based upon the accumulation of radicacrive
matertal in a demineralizer bed with water tlowing through it at a
known rate. Radioactive jon. dispersed in the pool at relatively low
concentrations will be concentrated in the demineralizer bed.

An Eberline HP-270 probe connected to an Eberline Smare Radiation
Mnitor 1s placed in continuous contact with the outside surface of the
“atiton aon exchange bed at a level wl:re the 1onized water first
vontacts the exchange resin. The alarm 1s set at 4 level slightly
above that which wonld register an alarm from high barkground level
birsts ot radiation. As the water tlows through the exchange bed at
three (3) gallons per mimite, very low levels of discolved Cobalt-60 or
1ts compounds in the pool water would set off this continuous monttor
alarm.

The <econd system uses the continuous  area radiation moniter e
required under our present license. The dete tor ot this device also
monttors (an addition to the working area) the level ot radioactivity
present an the demineralizer although i1t would be le.s sensitive than
the smart Alarm.  This too has audio and visual alarms.

Particulate vobalt 40 would be "rapped an the diatoms ecus earth tilrer
et would be detected by the aeekly radiation surves o rhe pool room.

AlL von eschange and ti1lter beds are specifically che hed g tng this
SUrsey .

k. Leak Testing ot Sources

The cant 1nuoms moamtoring of the cation bed tor adhoe by keround levels
devcribed above constirates g ty¥pe ot somrce gk test . Any new
obalt w0 sources that wild be added 1o the irradiator will have to be
avcompanted by g certit i oate tem 1 he supplier ot leak rwegr 10Y That was
pertormed within cix monthe o the ¢ e Ctorecerpt ot Y e L
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to the srradiator aregs v take corrective g0t pon, Taeh o rrect iy ey, s
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B)

c)

D)

u)

H)

irradiator. Radiation Protect ton Officers and senior technictans check
on a non-scheduled busis to see that badges are being worn.

Irradiator Start-up:  Irradiator start-up and shut-down in the case of
our arradiator essentially means sinking or raising leak-tight
containers of target material into or out of the pool,

Radiation Survey: In addition to constant monitoring ot the area, a
weekly radiation survey s carried out. This survey, uwsing an Eberline
G.M. survey meter E-520 with HP-270 probe (or equivalent), surveys a
number of designated areas in the pool room with emphasis on all jon-
exchange beds and the diatomsceous earth tilter.

Loss of Shielding: The most likely emergencies (excluding a leaking
source) that can occur with a category IIl irradiator differ from the
more common cell design. The great majority involve an insufficient
depth of water between the radioactive isotopes and the working area
around the pool. Actjons or conditions that could cause such situation
to exist have bee.. listed in the emergency procedures along with
actions to be taken. Instructions include the provision that at least
one Radiatiun Protection Ofticer be notified of the emergency.

Assoclated Irradiator Operations: Major associated irradiator
operations; e.g., instrument calibrations, leak testing, etc., are
carrted our under the supervision of Radiation Protection Officers or
Health Physics Consultation. Transfer of radiocactive material from a
supplier to the bottom of the trradiator pool is carried our by R.P.0O.s
assisted by senior radiation workers, all of whom tollow a detailed set
of nstructions drawn up especially for each such transfer. Other
ancillary operations such as regeneration of ion-exchange beds, and
cleaning and changing ot diatomaceous earth filters are carried out as
per written 5.0.P.s by qualified trained operators. These S$.0.P.s
contain the performance standards for these operations.

Sources stuck in the un hielded position: The i1rradiator is an ANSI
Category 111 underwater irradiator, Theretore, the condition of

sonrces stuck 1n the unshielded position does not apply.

Personmel Overexposures: In the event of 4 radiation alarm, emergency
procedures,  posted throughout the tacility, direct workers to
tmmediately cease gctivities 1n the pool room, quickly proceed to an
ottiroe wrea that 1s well removed trom the pool arva and contact an RPO.
Under normal conditions the radiat 1on levels in the pool room are
bickground and an the 30+ years that the irradiator has been operating
no worker has received an annual dose ot greater than 30 millirems.

Sounding ot 4 Radiation alarm: Workers wilt tollow the emergency
procedures ot lines tn 1tem (7) above.  An RPO will determine the cause
ot the alarm and proceed with Appropriate corrective procedures .

Detection of  Paol syt Contamin o ton terom a0 e ket Upon
indivation of the oxiatonce of 4 Leabing sour o, 4 “lophone report
shall be given to NRC dhetatvons Center oand rthe ey NRC Regron

It



(1)
(11)

{111)

(1v)

(v)
(vi)

(vi1)

(viiy)

(1x)

shut ott the pooi crrculating system.
Momitor all personnel fer contaminat ion,

Promptly 1nitiate decontamination procedures un all
contaminated personnel.

Monitor all equipment and surfaces 1n the pocl room for
decontamination.

Monitor the remaining areas of the facility for contamination.

Initiate decmitamination procedures on contaminated equi pment
and surfaces.

Remove product canisters from the pool.
Initiate decontamination procedures on the canisters.

Note: As the material being ircadiated does not come into
contact with the pool water it 15 pot necessary to check
irradiated product for contamination.

Initiate actions . tdentify and 1solate the “leaker” as
tollows:

Take the aluminum protective shroud off of the Cobalt-60
plaque.  Unhook the plaque containing the elements from its
suspension plate and lean ir at a slight angle against the
pool wall. Beginning at the top, remove an element frowm the
top bin and perforn underwater swabbing of the element payving
particular attention to the welded ends. Determine if the
swab  has picked up 4Ny contamination. Repeat with alj
elements in a bin (2-5 elements). If none of the »lements
show t races of contamination, replace them tn the bin from
which they were taken. Proceed 1n this manner unti1] the
presence ot contamination on a swab indicates a leaker. Swab
all (2-5) eleaments 1n the bin containing the suspected leaker
to be sure 1t was not “rarry-over” contamination detected
tnitally. When  the wipe, or swab, test g performed,
contamination will be measured using an Eberline G M. survey
meter (Model F-520 »r equivalent using an Fberl:ne HP=260
detector, )

Activaty devels will be  measured either by 4 Radiation
Protection 2ttrver of ARMO or Ly Health Physics Consultatron,

imee the leaker has beon wdentaitind, transter 1t toe o “leaker
contarnment vessel  at the battom ot the pool.  Seal the 114
of the vessel with « "long -handled wrench™ tool and then pamp
the water trom the vesse] .

While the adentatieation and remooal pro ocdure g4 berny
tollowed, concurrent Iy make arrangements tor Chipping cask



to send the leaker back to its supplier in the containment
vessel ,

(x) Circulate the pool water through a clean-up demineralizer
which has been placed into the pool water in order to provide

shielding from any radioa tivity that is concentrated on its
resin bed.

(x1) Resume operation after each canister has been checked for
cuntamination and decontamination procedures have been
pertormed, if necessary.

Low Water Alarm; Insufficient depth of water in the pool will cause
the radiation alaarm to sound.

Lo water level can be caused by:

1) L. "aporation and other routine loss, such as water loss through
can removal over an extended period of time.

11) Broken plumbing in the water recirculating line that would cause
water to go elsewhere other than back te the pool.

111) A leak developing in the pool walls or bottom.
Action ta be Taken:
Cause 1: Add water to the pool through the demineralijzer.

Cause 11: The tinterlock between the radiation alarms and the
circulating pumps would shut them off and prevent
further decreases in water level. After repairs to the
plumbing, u<e demineralized water to bring the water
level back to its normal point,

Cause 111! Add water to the pool through a garden hose at the rate
of approximately 10 gallons per minute. In the case of
gross rupture of the pool walls or bottom contact the
tire station on U.S. Rt. 221 (phone 911) and have the
tiremen supply water to the pool from the fire hydrant
near the building on Lakeside Drive at a rate of up to
100 gallons per minute. If water loss continues to be
severe nottfy NRC Region 11,

Loss ot Electrical Power: In the event ot electrical power loss,
vmergency  lighting 1s provided in the irradiator pool room and
surrounding areas. Thus, a person can proceed from the pool room to a
phone in the "loading ares with adequate illumination as these lights
come on automatically when power fails. The loading area phone has
emergenc Y power.

Besides emergency lighting, a portaible gasoline-driven generator will
be actavated tor back Up power to selected equipment. As a minimum,
jower to all water circulating pumps will e maintained, Manual hoists
will be substituted for electrical hossts it needed as the latter are

_lf)_




(3)

three phase. The Pberline Smart Radiation Monitor has battery back up.
The emergency generator is located adjacent to the pool room.

Pire or Explosion: As the irradiator is an underwater one, the chance
of damage to the sealed sources by fire and explosion is much less than
with a cell type irradiator. As per the "Emergency Plan for the
Conversion & Irradiation (C&I) Building,” if either of these events
occurs, workers in the building will immediately evacuate to a safe
location. Then professional fire fighters from the Lynchburg Pire
Department will be summoned. Personnel from this station have visited
the facility during the past year to familiarize themselves with the
hazards (including the irradiator) present in it.

Unauthorized Entry: During shift hours, unauthorized entry is very
wlikely as there are shift personnel in areas leading to the pool room
and entrances to the facility are kept locked. When the irradiator is
not operating, there is an intruder alarm in the pool room which is
connected to an automatic dialer. This will call the home phone
numbers of two people (presently two alternate RPOs) and a pager that
is carried by one of the RPOs. They respond not knowing the nature of
the given alarm. If the presence of an intruder is indicated, the
responder will notify local law enforcement officers to investigate
further.

Natural Phenamena: Earthquakes and flooding are very unlikely events
due to the location of the facility. If severe damage to the building
by any natural phenomenon occurs, the NRC Operations Office and Region
II will be notified. A protective covering will be placed over the
pool and a guard will be posted until the irradiator can be secured
again or until other actions are called for by the NRC.

Water Migration to Municipal Water: The location of the facility is
such that any discharge of pool water has mo chance of Joining with any
existing water supply system.

In Air Irradiations: None are performed.

Hospital Arrangements: Such arrangements have been made with Lynchburg
General Hospital, which is located approximately five (5) miles from
the irradiator facility. A copy of a letter of agreement to treat
employees in the event of an accident or injury due to irradiator
operation is enclosed. (Attachment 5)

Inspection and Maintenance

A)

B)

Access Control System: For ARECO's underwater irradiator, the
inspection and maintenance of the access control system only involves
testing of ordinary door closures and locks to assure operability.

Water Contamination Monitor: The operability of this monitor is

checked daily with a () millicurie) check source. This source 1s
stored in the pool water at the end of a cable. Results are recorded.
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C) Over Pool Radiation Monitor: The operability of this instrument is
also checked daily with the same check source as for 2. above. Results
are recorded.

D) Water Circulation Leak Tightness: The integrity of the plumbing in
the pool water circulating system is best checked by visually searching
for water on the floor under and near the equipment. This check will
also be performed daily and the results recorded.

E) Smoke and Heat Detector: The smoke and heat detector located in the
pool room is checked for operability by deliberate activation at the
same time a8 other smoke detectors in the building on a monthly basis.
The results of the check are recorded.

F) Pool Water Replenishment: There is no automatic water replenishment
system. Water is normally added from the municipal system through the
demineralizer at a rate of about three gallons per minute by manually
turning a valve.

G) High and lLow Water Level Indicators: These floats can be closed
manually with the aid of a stick to sound the appropriate alarm. These
will be tested monthly and the results recorded.

H) Intrusion Alarm: This alara (and dialer), located in the pool room,
15 checked for proper functioning monthly. The alarm is set then the
person performing the check moves to activate one of the alarm's
sensors. The checker will be carrying a beeper which should sound
after the movement. The results of the test are logged.

1)  Source Cables: As the irradiator is of the underwater type there is
no system to raise or lower the sources in the pool. However, there is
3 source movement system by which the sources mo.e horizontally near
the bottom of the pool. The cables for this system will be checked
visually, where access is available, semi-annually. The results of the
inspection will be recorded.

J)  Soaurce Barrier: The source rack protection called for in 10CPR 36.35
has to do with irradiators that have product conveyor systems.
Underwater irradiators do not have such systems.

K) Added Poo) Water Records: As mentioned in 6. above, there is no
automatic water addition sy<tem, only a manual one. Whenever water is
added to the pool the amount is recorded for future reference.

L) Radiation Damage to Electrical Wiring: Radiation levels around all
electrical wiring 1s background and so there should be no radiation
damage to 1t.

M) Conductivity Measurements: Pool water conductivity is measured via a

probe positioned directly in the water recycling system and is recorded
dai1ly. Conductivity meter calibration will be pertormed innually,

_17_




(4)

(5)

(o)

Detection of Leaking Sources:

The method for checking the pool water for contamination 1s having a
cylindrical Geiger Mueller probe permanently atfixed to the cation bed of
the demineralizer. This Eberline HP-270 probe 1s connected to an Eberline
SRM-100 "Smart Alarm.” The alarm set point is 0.4 mr/hr. In addition, a
weekly radiation survey is pertormed with special attention being to the
demineralizer beds. All radiation readings are recorded and a build up ot
radioactive material in the cation bed would be detected by 1ncreased
radiation levels in succeeding surveys.

buring this weekly survey, a one liter sample of pool water ;s collected and
tested for radicactive cont aminat ion. This 15 done by evaporating the
sample to less than a milliliter and using a "pancake” Eberline HP-760 probe
to detect radiation in the remaining small volume. This analysis s
performed by an RSO.

Radiation Detection Instrument Calibrations: All such calibrations are
done by a certitied Health Physicist, Mr. John Cure of Health Physics
Consultation, Inc., every six months.

Pool Water Purity: The water purification system consists of a filtration
system and a2 demineralizer system in the water circulation loop.

The filter system contaims a pleated paper diatomaceous earth filter having
an eftective area of 150 square feet. Water passes through this unit at a
rate of 100 gallons per minute.

The deronizing system has three resin bed columns, cation, anion and m1xed
bed, through which the water flows. Each bed contains about 1-1°2 cubic
feet of resin beds. The resins used are: Dow HCR-SH cation bed resin, Dow
SAR anion bed resin, and Dow MR3-NG mixed bed resin,  Equivalent resins may
be substituted. The system is supplied by Hungerford & Terry, Inc. (Model
#TBD-9.5). Water passes through this unit at a rate of 3 gallons per
minute.

This water puritication system 1% 1n continuous operation, even when no
production operatians are in progress. The criterion for acceptable purity
will be a conductivity of 20 micros:emens per centameter or less,

The method of calibration of the conductivity meter to he employed will be
adopted att. discussions with the manutacturer.

[tem #11: Waste Management

Sealed sources will be shipped only to authorized reciprents, transter will
be done as soon as practical after there 15 no further use for the source,
and transport will be done in Actordance with  10CFR Part 71.
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EXPERIENCE AND EDUCATIONAL BACESEOVND FOR_JAMES 1. ¥iken

James J. Myron - K. .. U hemsatrs ;

'

Toknganecring aploms, Phlob. (Rad, stion Chemystey)

Myron recesved his Ph.D. 1n radiatyon chemistry trom the University of
Alberta, Edmounton, Alberta, Canada (1964), For 4-1 2 vears he engapged 1n
research on the radiolyays of R c compounds using 4 medical Cobalt ~60) RARRG
ray source (marze contiguratson product 1on i And an Atomic bnergy of Canada Ltd.
Gammacell mit. Thin work and .ax.o tuted courses ainvolved radiation eftecrs on
chemical systems, principles and peactice of radyat yon Frotectaion 4nd mathemat 1o
and calvulatjons Pertaining to the use snd measursment ot radioactivary,

He then spent two vears o1 Florsd, Hate Lo verapty, lallahasseo, Florida
(Fost Doctaral pasition) continuang studie. 1n the radiat 1on #ftects on chemicals
using the x-rays generated by o 1.% Mev Van de Gratt accelerator (19646-1964 ).

Two mre years wepe SPent a4t the Gas Kidge Natjonal Laboratory at Oak Ridge,
Tennessee, where he comployed 4 Cobalt-00 Gommma source for radiation synthesis
studies (1966-1964) .

From 1968 ~ 190 he wae, emploved at Goodyear Tire and RKubber «ompany, Akron,
Ohio, pertorming radiat 1orn roesearch and was listed as 4 user on their ARC-NRCO
Licenne #33-00508-04 tor therr 10,000 curie Cobalt -60 source.  From 1975-1980 he
also used 4 U.9 Mev elect ron arcelerator tor material processing.

From Augt 1'MO 1o the present . he b been emploved ot the Applied Radiant
Energy Corporation. Pro otly he 10 Vice Prewrdent - Satety and Regulatory
Aftairs cnd s responsible tor the sate use and regulatory compliance of all
radioact ive sogpee, fprvsessed by the ompans |

He had the prime responsabaility tor the wate install tyon 't oapproximately

1.2 mlhon curves of Gy yum=1 7 gt the compmny & arradsation tacility | November
ot 1986,

He 15 precentiy 4 member ot the Amerioan National Standard Invtstute
subhcommittes tar the afe Desagn and Cse ot Gammas frradrators.

Ret : Llcense #45-114906-91
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ATTACHMENT 5

Centra Health

TUOT Tate S R
voeblwege NA 248000 114,”
O T 3000

April 2, 1996

James . Myron, PH.D.

Dir. ot Radiation g Technical Services
The Applied Radiant Energy Corp.

2432 Lakeside Drive

Lynchburg, VA 2450]

Dear vr. Myron:

This communication is to affirm the agreement of Lynchburg General
Hospital to treat your company’s employees in the event of an
accident or injury resulting from irradiation operation. This
treatment would be carried out in accordance with the hospital’'s
Emergency Preparedness Plan. If you have an accident victim who
®ay pose a radiatijon threat to others, please:

a. Phone the Nursing Office at 947-3055, (or if no answer,
call the Emergency Department at 947-3027) and inform us
of the situation.

b. Bring the contaminated victim to the side entrance of the
Emergency Depsrtment to the door marked with a yellow
triangle.

Please let me know if acditional Preparation is needed.

Sincerely,
| ( 4/(. 4ot A
Curt L. Whitlock

Director
Safety, Security, Risk Management

ClW:hrw

PC: Disaster fFjle
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