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THE APPLIED RADIANT ENERGY CORP.

2432 LAKESIDE DRIVE
LYNCHBURG. VIRGINIA 24501
(B04) 525-5252

April 11, 1986
(Retyped January 6, 1988)

Mr. Earl G. Wright

Senior License Reviewer

Nuclear Materials Safety Section

Division of Radiation Safety and Safeguards
United States Nuclear Regulatory Commission
Region 11

101 Marietta St., N.W.

Atlanta, Georgia 30323

Docket No. 030-07099
License No. 45-11496-01

Dear Mr. Wright:

We are herein requesting an amendment to condition 13 ot ovur Mater:als
License (referenced above) as follows:

Condition 13: Licensed material shall be used by, or under the super-
vision of, Lawrence G. Barrett, James J. Myron, Rodney W. Bell, Thomas A. Garrett,
Jesse D. Moon, Jr., John E. Hearle, or Christopher K. Conner. Licensed materials
may be used by, or under the supervision of individuals designated by Lawrence
G. Barrett (Radiation Protection QlfiQQT)zqﬂWQFNJf,§YTPQ.aﬁgmBQQﬂFX,H' ?éljf'v
(alternates).

1) Such ind:viduals shall not be des:gnated unt:! they have received a4 training
program that will include the following topivs:

a) the principles and fundamentals of radiation satety and good satety

practices related to the use ot radioact ive materials

b) the use of radiation detection instruments

¢) operating and emergency procedures

d) the design and operat:on o! the irradiator

e) all items, conditions and .umendments 0P our present Mater:al {icense

As ARECO shall be receiviag an aliocat:ion ot Cesium=137 trom the DOE (o
be utilized in vur facility in the near tuture, emphasis will be placed on the
properties of and hazards associated witn th:s rad:oisor spe as well oas the
“obalt-60 presently in our possession.
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Special emphasis will be placed on training to insure competency in under-
standing the function ot the leak detection system to be installed. Awdareness
of monitor and detector indications ot leakage will be stressed as well as the
necessity of informing the Radiation Protection Ofticer or his alternates named
in Condition 13 it they are not the tirst ones tuv be sware of the situat:ion.

The subject matter to be presented in the training program will not consist
solely of the instructor's personal knowledge, but will be derived from existing
literature, both published and generated by the company trom our twenty vears
successful operation of a large radioactive isotope source (Cobalt-60).

A list of reterences and the subject matter with which they deal is
attached and should serve as an outline ot the program.

2) The length ot the training program will be dpproximately 40 hours. The
instructors will be James J. Myron, Ph.D., assisted by Rodney W. Bell, B.S. 1t
will be conducted mainly in a typical classroom verbal tormat, but will inciude
hands-on training as required tfor proper qualitication. No emplovee will he
eligible to undergo training tov become a designated individudl unt;l they have
been employed as a Technician tor a per:od 0! not less than 90 days.

3) Upon completion of the training program, competency shall be veritied by
a written test comprised ot approximdtelv 50 quest:ions. These wil! be diverse
and will deal with an examinee's knowledge and understand:ing ot basic tyadag-
mentals ot radiation's ettects on matter {stressing biological mdtter), the
hazardous nature of radiation, radiation satety and protect:on against rad:ation.
This written test will be biased towards questions regarding safety, emergency,
and protection situations as ti*y dpply to the companv's :rradiator(s).
Myron and Bell will devise, sSupervise, and grade this test. No course mater tal
or notes will be permitted to be present during the test; i.e., it w:l! be .4
"closed book" exam. Test questions will be changed :n ‘d4TRE Medsure, ! a0t
totally, at ditterent times that the test .5 piven.

To complement this written test, each examinee will be required t. A Swer
oral questions on stundard procedures for rout . ne irrad:at;on procedures.
These verbu! answers w.!: he inveived onoa gy, COMPet eV s, ore or prade .

4) Records will be wept to document every des . pndated aser's traon.ag and
competency. They wil! 11 ude a4 Sied Sstatement Yy othe U T S B Y
they have received the rad.at ;. Craliy program., There wil: g.o e dated

instructor-tra.nee top recard, COPY 0t The wr it ten test, and e Rrasded resylts
for each i1ndiv:idua! Caking the tTest, This prade w.!'i 0. iade the resu.ty o
verbal quest:oning. These re.ords w. ! DEmatained tor gl fedst the L ver e
of our Materials [icense.

9) There willi be at leas e ¢, des gt ed Sadividual o auttoo e
present at the irrad.ator a0ty dar g a4 oarrad gt e,

It will be these (adiv.dus " U A T I 2 R T R oo oy
emplovees do 10t enter to,. LG I L S T T £ CC R F I fred T e g g
personne. v AUTHhOT L 2ed s o N e D L T e M, 3 e Ty
prevented hy Keen, e g R T LA TR L .

the ‘1. TtLiie Jdonor Qg e e “ o5
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The radiation technician employee entrance and exit 1s protected by o
sliding mesh gate which is locked trom the inside when 90t :n use.  This pate
covers the e¢ntire entrance/ex:t duvor. This s the sule entrance to the bau: . ding
when the frunt ottice is not vccupled.

Authorized visitors whose Presence would be required in the poo’ greq
Wwill be accompanied by authorized users and shall te provided w.th un .zmmed:ate
reading dosimeter. Each vis:itor will also SIRn g visitor's log book.

As Mr. Barrett stated :n 4 phone conversation .t Aprii B, 1986 wi it vou
we are anxious to have (ondit:on '} amended as stated above us quick!v 45 poss:ible.
Therefore, :t you have 41Y questions or need cldarit.cation of informat:.
please cal! me itmmedistely at (%0« 239-4300.

Sincereiv voars,

THE APPLIED RADIANT ENERGY CORP.

fames J. Mvroa, P
oo Rad g oo, ey eV s

JIM:de o

Atlachmets: Yo Irrad.ator gl o Program:
Keterenies Used and Our ne
P Mator.a t o be Preseated

AR irradiator Tralaay Program
\Jmpiv Test



Irradiator Train:ing Program:
Reterences Used and Out!:ne 0! Mater:al
to be Presented

Reference 1) "Living with Radiation” 1. Fundamentals - prepared Hv
F. L. Brannigan, U. S. Atomic Energy Commission

Chapter II1 - The Problem of Hazard - background exposure, relat.onsh:p
to other risks, hazard evaluation - eftects of OVEerexposure, c¢xternd) vs
internal radiation problems.

Chapter IV - External Radiation Problem ~ highly penectrat:ng rad:at;:on,
effect on body, harmful effects of radiation exposure, un.ts of measurement,
levels of injury, genetic effects, long term exposure

Chapter V - Protection from External Radiation (with Subheadings)
Chapter VIII - Contamination (with Subheadings)

Chapter IX - Instruments and Personne] Dosimetry (with Subhead:ngs?
While reference 1) is not highly techn:ical or mathemat:.cal, it
presents the subject materi1al in a non-contusing, -ften graph.cai, Stv.e¢ and s
covers the material listed in sections la) and I1b) above in a clear manner. S
Reference 2) U CFR part 19 "Notices, Iastructions and Reports to Workers
Inspections”

Reference }) 10 CFR part 0 "Standards tur Protect:on Agd:inst Radiat:oq”
Reference 4) 1O CFR part 21 "Reporting of Detects and Non-Compliance”
Reference 3) 10 CFR part 30 "Rules ot Genera, App.icdbiiity 1o Domest ;.

Licensing of by-product Material®

Reference 6) "A Review 0! Satety Issues that pertain to the Use of WESF
Cesium Chloride Capsules :n an Irradiator” by G. L. Tiney et al, (PXL - 517
(UC - 70) prepared tor the U'. §. Dept. o Energy by Battelle Pac.!.c Nertawest
Laboratory, July 1984
This report :acludes:

4) physical description and properties of the Capsuies

b} their util:izat:on

<) performance requirements

d) potential mechanisms for Cesium- 37 reledase (oorros, o0, therma!
expansion)
¢) vcapsule mechanical propert . ies
Reference 7) Out'line ror Health Physics Lecture tor qew ¢ § ! fechnaseians

(Applied Radiant Energy Corp.)

Main Headings: a) Fam:liarization with STt ions re Avtion 1o he
Taken :n Emergency Situations
b) Cobalt-60 and Gamma Rays (Cesium-i37 material to he added
¢} Shielding
d)  Satety Cons:derat:ons and Methods used to Proi 0 para e trom
Radiat :0n
_l”,
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e) Personnel Monitors (use and care of

f) Production Irradiator(s) :

g) "Pool Work” (lowering and raising samples in and out ot the pool
for the irradiation process)

Each of these major headings conta:in varying numbers ot subheadings and
deal wvith material listed in sections la), b), and ¢) in a manner directly
related to the use of the company’s 1rradiator(s).

Reference 8) The Applied Rad:ant Energy Corp. - Irradiator Operating
Procedures, Revised Nov 2, 1980y

This company document includes:

a) radiartion surveys

b) sample loading (in and out ot the irradiator pool)

c) emergency procedures

d) a description of the pocl, shielding, water puritication system, nter!ock
systems (o prevent radiation exposure, plaque description and below pool storage
capabilities, and ARECO's unique duo-dose irradiation procedure.

A thorough coverage of this material, especially d), ot this reterence
complemented by hands-on training i1n necessary sample cuntainer manipulations,
would cover the subject matter ot section id.

Reference 9) ARECO's NRC Materials L:cense «3-11496-0) and assoc:ated infor-
mation. This is the reference to cover section le.
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April 11, 14Hé

Messrs. L.G. Barrett ang ... Mo
The Applied Radiant Ere: - S,
2432 Lakeside Drive

Lynchburg, VA 24501

Re: Investigation of Existing
Irradiator Pocl
The Applied Radiant Energy Cc:p.
Lynchburg, Virginia
Project No. 155-004

Gent lemen:

As requested in ou, telephone conversation and as further Jdefined
in subsequent visits to your facility, we have performed an
investigation of the existing 1::adi1ator pool at your plant on
Lakeside Drive.

Our investigation was made to assist You 1n responding to the
Request for Information contuined in the letter dated March !:,
1986 from the Region i: office 5t the Nuclear Regulator:
Commission. Specifically, ou: 1investigation involved Itens 3t
and 9a, 9p, and 9c as erumerated 1np - he aforementioned let:e:

The results of our Inves: 1 3at:5n . 1 Uollowss

1. Condition of Existing Pool (Paragraph 3b)

Prior to visit:ng the 5 .t tL onserve the conditions ot tne
pool, we reviewed drawings 0of the original construct:on,
including Drawing No. 1 Jdated August 6, 1965 as prepa:red by
Wiley & Wilson and shop drawings from Concrete Pipe and
Products Compary of Richmond, Virginia who provided the rein-
forced concrete pipe wiich form thre walls of the pool.

After reviewing the construct:on irawings and shop drawings
of the pool we visited the site to observe the present cond:-
tion of the pool. Since ‘i, pooil 1o completely below jrourn:
level, observations we:sr .1z:teq to the top surface of the
walls of the pool an: o 1 . i, nrpection of the nter oy
walls and tase of the poC i,

There have been some wed ¢ 40 L ons v the steel Supparc
structure mounted on Lob ool T DOOL Wall, LUt OtlLerwie
construction appears t. maton the ori1ginal contract Jooo-

ments. The 1nterior 5o a0 7 b #ool 1 bained Wt g
€poXy coatinyg From ot e N A T
openings througr *he . N T2 T oo
Cracks . tps g : : e

MASTER 2Ny hs Do : ~ \

“”5 .\li“cr f’drk Stih.ll't‘ Py l)'.]“.l{’_)_:.:,lf TS Y T :,”‘ L’”L.’,;')‘L;f)l
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concrete pipe which are covered ny the €pPoOXY llnlng aAn) JcuLd
not observe any discernible cracks in the lining or :n the
pipe sections. The relative level of the top of the pool
walls and the building floor slab indicate no differential
settlment or tilting of the pool from its ori1ginal
constructed position. We also removed some of the steel
plates around the top surface of the pool and observed the
exterior of the pool walls. Again, we could see no indica-
tions of movement or settlement.

Approximately ten inches below the top cf the pool wall (just
below the drain openings) there appears to be some erosion or
wear of the interior concrete surface of the pipe. This
condition occurs along a section approximately two feet long
on the south wall of the pool. We observed that this cond:-
tion occurs approximately at the leve! where the epoxy lin.n3
stops and is more than likely at the max:imum water .eve .
This erosion, which 1s not much more than a rougher .~ ¢
inter1or concrete pipe surface, could have been -4 .- L.
several cond:itions or occurrences. For Instance, ! i o,
were allowed to sit to: a extended Period of time witnoul a
source plaque and in an unheated building, ice could fo:= n
the surface of the poo! and ¢noujh moisture could pener:ace
the walls to cause freeze/thaw erosion of the interior pipe
surface. This roughening of the concrete could also Tave
been caused by a material handling mechanism which cou.d -a.e
rubbed the wal! at tnis point. In either case, we do no-
this surface roughening as having any Jetrimenta: I ST
tue structural integrity of the pool.

Measurements of pool depth and wall thickness raken at -ne
site confirm information givern on the des:n drawings sl
shop drawings. In addition to our investigatiorn a%t tne . .vo
we performed structural calculations to check the 2deguacy o
the base slab of the pool to support the loaded cas< we: :nt
of 29,300 pounds, wnich will be used to nandie <h.. - ¢

The calculations indicate that the shearing stress 1 -
pool bottom and the resulting so:1l ney- - Tanasit, -
ioaded cask :in the buttom ot the vaoo. LT we i e

aliowable stresses.

Pactors Affecting Pool Stability (Paragraph 9a, 9p, and 9¢

.
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B1ll Pugh of C. L. iLewis and company of Lynchbury, :nd:cated
that the first several feet (presumably three to f:ve feet)
from the surface consisted mainly of top soil and grey c.ay.
The remaining depth of the excavation of some 25 feet was
through red clay with some weathered rock being encountered
Just as foundation level was reached. Mr. Pugh i1ndicated
that no ground water was encountered during the construction
and that the excavation stayed dry during the construction
period. This information regarding the soil characteristics
1s confirmed by observing deep railroad cuts near the site
and also by observations made at construction projects under
way near the location of this facility.

The red clay and weathered rock encountered at the foundation
level of this pool are normally considered to have a 301}
bearing capacity in the range of four to five thousand pounds
for red clay and greater than five thousand pounds for the
weathered rock. The so0il pressure generated by the pool
walls, foundation, and water withou® *he ca;. .- ADprox-
1mately 1500 pounds per square foo*. w.-h - -. sdd it ional
load of the cask the area immediate.y unde: tnhne cask 1is
increased to a total soil pressure of approximately rwentv-
eight hundred pounds per square foot, weil witn:in * e Dearing

capacity of the soil.

Mr. Pugh also provided inforamation regarding tne staviiity of
the soil when he noted that the excavation rema.ned open for
some time after the pipe was installed and again there was no
deterioration of the walls of the excavation or any orotblen
with ground water. Mr. Pugh further commented that after the
pool was completed and before the excavation was backfilled,
the pool was filled and allowed to stand Several davs to test
for leaks. Any leaks which were found were properly sealed
and the pool refilled and tested ajain prior to the p.acement
of the backfill around the pool.

Exhibits 1 and 2 are attached to :nd:cate the [c¢cat.on and
relative elevation of the fac:ility witt regard *o aZjacent
Streams. Exhibit 1 's a partion of tne Lynchburg, Virginia
Geological Survey Map. This exhibit indicates that the
facility is located approximately 500 feet east of the inter-
section of Highways 221, running east and west, and 291,
running nortn and south. The high elevation in the area i1s
at the :ntersec*® .on of these two hlanhtwavs at approx:mate;y
840 feet abuve sea leve.. Tr. TaACLLiTy L0 Larated g 8lo,-
ton AR20. JIn Exhibit 2 - L SR . o

running Tne saeesr 5o Tal R T

Ju d°
There 15 500l natoral dralnage oo e vare g

Tesed

N
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There are no large streams »: lakes very close to the
facility, however, there are four small streams whichfpTea
originate in the area of the :ntersection of the two f&t
highways. The closest of these streams (see Point 2 on £y
Exhibit 2) is located approximately 750 feet southeast of the
plant at Elevation 755 feet. Another small stream (Point 3)

is located 1100 feet north of the tacility at Elevation 780
feet. There are two other smal! streams which originate west
of Highway 291 (see Points 4 and 5). One of these streams is
1400 feet west of the facility at Elevation 770 feet and the
other is approximatley 1700 feet southwest at Elevation 780
feet. We do not feel that flooding is a potential danger at
this facility due to {ts relatively high elevation and
natural drainage in almost every direction.

Lynchburg is not considered tou be an earthquake zone. The Kanth -
BOCA code indicates the State of Virginia as Zone 1 which 1S Luall
about the lowest listing given to any area 1n the Continental 10874
United States as taken from Chart 916 in the BOCA code. The ‘WJ -
construction details of tne inte:iockinyg ;o1nt between the y
sections of reinforced concrete pipe and the attachment and
anchorage of the pipe tn *he foundation slap give this pool

) structure considerable res:istance *~ nhorizontal forces. See
Exhibits 3 and 4 for pool wali ani nase construction details.

We trust that the information provided :n this jetter 1s adequate
for your response to the NRC let:e-, noweve:, 1f we can be of
add:t:ional assistance, please ¢t 15 snnow.

Very truly yours,

MASTER ENGINEERS AND DYSIGNERS, v .. .

f;g‘ﬁ;wz£-)277z;icf'i

Charles M. Packer, P.T.
Project Manager

CMP:ap!

Enclosures (4
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APPENDIX “D*

LETTER OF AGREEMENT FOR EMPLOYEE TREATMENT
FROM |
LYNCHBURG GENERAL HOSPITAL

PG. 28



