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Attn: Mr. Ferman Stubblefield

Ref a.: UCC letter dated 2/8/T3 of application for
ammendment to SNM-63%9

Dear Mr. Stubblefield:

- I have enclosed the additional information regarding
our proposed license ammendment (Ref a.) which was requested during
our meeting of 6/1/75. This additional information consists of: -

(a) A description of the Hot Laboratory monitoring
system, - )

(b) An elaboration on the means of eritiecality control
" to be utilized in all phases of our operations with

D%%ﬁ%D U-235 in the Hot Laboratory. : .t”
JUFJR531973 g =1 (c) A copy of the Hot Laboratory evacuation procedure.
RﬂmUﬂmW ﬁf (d) Current personnel biography of members of the'Nuclear

MAIL_SECTIO!
DOCKET Ci5

Safeguards Committee and Hot Laboratory supervisor.

(e) Analysis of radiation levels at assembly areas in
event of hypothetical criticality 1nc1dent in upper’
level of Hot Laboratory

It is antlclpated that this information,” in addition to
previous submissions to the Commission under. SNM-639 dated 5/21/69,
11/5/70, and reference A above, will satisfy the requlrements of See.
7@ 24y of Tltle lOCFR

Very truly yours:

Zé //7’McGovern

Superintendent
Nuclear Operations

| JIMcG:js | | | ’ % %GI /
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A HOT LABORATORY MONITORING SYSTEM

A senior Health Ihy5101st is respon81ble for all phases of Health
Physics, as well as the general safety procedures for the Reactor and Hot
‘Lab areas. He supervises the activities of Health Physics technicians.

i

1. Health Physics Training

All personnel'working with radioactive material in the Hot Iab
receive basic radiation safety training. This initial radiation safety instruc-
tion is supplemented by on-the-job training during each new operation.

5. -Personnel Mbnitorihg-

A1l personnel working in the Hot Lab wear a film badge and two
pocket ionization chambers. The pocket chambers are read daily and the film
badges are evaluated bi-weekly by an approved commerical laboratory. Bio-assay
work are sent to an approved commerc¢ial laboratory for evaluation. Urinalyses
on all Hot Laboratory personnel working with radioactive materlals are made on a
routine basis at least once each year. Addltlonal samples w1ll be taken as re-
commended by the Health Physicist.

3. ihéffﬁﬁéﬁfé énd Equipment

A1l radiation detectlon and monitoring equipment are set and kept
in proper operatlng condltlon by the Health -Physicist. ,

RN

a. Radlatlon detection and monltorlng - S L e

- Radlatlon detectlon instruments available for monitoring . "
include at least (5) Ion Chamber Meters with range up to 50,000 mr/hr, (2) Gelger“
Detectors with range up to 20 mr/hr, (1) Alpha Scintillation Counter, ( l) Atomic
Model 1095 Scaler and End Window G.M. Counter, (1) Gas-Flow Proportional Counter
with Tracerlab Ampllscaler, and (1) Atomic Model 520 Differential Pulse Height
Analyzer ' - : : ‘ ‘ '

Portable radiafi on detection equlpment such as cutle ples
and G-M survey meters and alpha detectors are located at various points in the
area and a Hand and Foot Counter is near the main exit from the Hot ILab. . It is
used by visitors and personnel before going to lunch or leaving the building.

b. Ares monitrons

Area radiation .monitrons are located in 15 different positions
throughout the Hot Lab. Fiverareclocated in-cell (one in each cell), three in ;
the charging area, two in the second level ares above the cells, and one each at
1) south loading dock, 2) canal gamma facility, 3) ion exchange eélwingiin Radio-
active Waste Water Treatment System, L) exhaust air filter room and 5) operating
area. These monitors have audio and visual alarms at the local point and at the
main monitron control panel in the operating -area of the Hot Lab. The two upper
level monitors are 1nterlocked'w1th a horn so that personnel on the lower level

,w1ll be instantaneously warned of a p0531ble crltlcallty on the upper level.

TheseareaJnonltrons, excludlng the 1n-cell units, are normally
set to alarm at 5.0 mr/hr :

4 T s 4 vene
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c. Constant air monitors

- Two constant,alr monitrons are located in the Hot Lab.
The monitors can be set to draw air (via a vacuum pump) past filter paper at
a flow rate ranging from 1 to 10 cu. ft/min A G-M tube is located above the
filter paper and measured activities are contlnually recorded.

d. Stack monltors

The exhaust air from both the Reactor and Hot Laboratory are
continuously monitored for radioactive particulate matter and for gaseous acti-
vity. This monitor is equipped with a recorder and alarm circuits to indicate
high activity or equipment failure. It is checked on a routine basis at least
once a day. An accumulative weekly sample is andlyzed for alpha activity. -

e. Héﬁ‘ia£”éﬁaéuafioﬁ.éystem~

In the event of an alarm from (a) two area monitors (b) an
area monitor and a constant air monitor or (c) an area monitor and the stack
monitor the evacuation alarm will be sounded. An intercom system is in operation
with units located in every major area# of the Hot Lab. Auxiliary amplifiers
have been provided and tests have proved that an evacuation-alarm announced over
this system from the front office on the first floor can be.clearly heard in any
area. Hisitsutilized as the evacuation alarm system and .all personnel have been
instructed in the use of the system.

f. 'Wlpe tests

Wipe tests are made of the floors daily and analyzed for beta,
gamma or alpha activity as appropriate. Wipe tests are made on all sealed sources
at intervals not to exceed 6 months. All equipment and materials require Health
Physics approval before being removed from a controlled area. All materials pack-
aged for off-site shipment are checked by Health Fhysics to insure that all ap-
propriate shipping regulations have been followed.



@ lrea Nonitor

- . . . e ~ : o ey e e g P R gt v e
e N e A e SOt bt S s S 2 G e e

m Area Monltor Control Panel

S Crltlcallty Control Zone o e

\X Uranlum Storage

 UPPER -FLOOR

USED FUEL
STORAGE AREA

MAINT. | TRANS-
SHOP FORMER
= ROOM

ROOM OOMQ :

| 9” || ”9” - STORAGE_

¢ CHARGING AREA | —d

LOADING DOCK - *lz-f'"
s 9 )
|
RADIO-

}
'COUNTING n E L viwew: JcHem. |
LABORATORY | L L— AL EA L we A Lol el oo

[ ' - HOT CELL®

g yewea ey

Pneumcn‘lc tube ——0"

LOWER FLOOR

. EP Cn— qr“ ———

OPERATING AREA
-,

PLAN OF REACTOR AND HOT LABORATORY
FlGURE l :




1%a B

L

]

LAB

- yariia
i H _ o
-t PaTsua g S S T TR

Q.C. 5 STORAGE

<

~ SOLUTION
MAKE-UP

LAB
ASSAY -

Q SAFETY SHOWER

1

—C

H 2| | 3

S

|ROOF PLUG

4

; 9\ g =3 :

43"

. B
R cda T R e e o B I

— ‘v

- 100°

T, FRGCE

HOT LABORATORY - -FLOOR PLAN:-UPPER LEVEL

-5

“\

. FIGURE j,
o S



B. CRITICALITY CONTROL

Critioality control is a concern in three genersl areas of operations
at the Sterling Forest Research Center:

(a) Storage for use in a chemistry laboratory or irradiation in
the Nuclear Reactor.

b)' In process in a chemistry laboratory (1ncludes storage of un-
irradiated uranlum for dlsposal)

‘ c) In process in a hot cell (includes storage of irradiated uranium
for disPosal);

(a) Criticality control in storage areas

Uranium in solid form (usually UOs) is stored in storage compart-
ments in the upper level of the hot laboratory (Fig. 1A). Storage compartments
are of flreproof construction. A minimim separatlon distance of three feet is
maintained between compartments by fastenlng them to prevent inadvertent movement.
All storage compartments are locked and access keys are in the custody of the SNM
custodian. The primary criticality control is implemented thru contrel of the
quantity of uranium in a single compartment to 650 gms. This limit allows a sédfe
margin below the single parameter limit of TOO gms. as shown in the Accountability
Errors analysis of the ammendment proposal dated 2/8/73 Since the quantity of
SNM pu purchased on any occasion is limited to 650 gus. and each storage compartment
is only large enough to contain a typlcal shipping container, it is not credible
that double batching would occur in storage especially in lite of the administra-
tive contrdls outlined in the Accountability proceduresmentlonedLln the ammendment
proposal of 2/8/75 In the unlikely event that double batching does occur the re- N
sultant mass would be much less than the maximum storage limits for sherical units -
of U-235 specified in Nuclear Safety Guidé TID-T016-Rev 1., Table IViQP 6.

In the event of a fire, there is no automatic extinguishing equip-
ment. All accessible portable fire fighting equipment utilizes CO- as the ex-
tinguishing agent. Fire fighting procedures call for direct guidance of technical
personnel familiar with the hazards of SNM. The probability of an extensive fire
requiring great quantities of extinguishing agents is greatly reduced since the
accumulation of combustible material in the SNM storage area is not in accordance
with general practice in the Hot Laboratory.

Since there are no operations performed on this SNM material other
than transfer from shipping container to storage and from storage to chemistry
laboratory or other location, it is not credible that any SNM can be spread to
fllters or other scavenger equipment in the Hot Laboratory.
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(a) Cfifiéaiityicéﬁffél in storage areas (cont'd)

- There are two other locations where SNM, for which we are account-
able under SNM 659, is stored. The materials involved and their locations are as
follows: :

(a) Approximately 8 gms. of U-235 is contained in 3 fission
chambers. These fission chambers are used as instrumentation for the nuclear
reactor and are kept in the reactor building.

(b) Approximately 80 gms. of Pu-2%9 is contained in a sealed
- Pu/Be source. This source is stored in a vault inside the reactor building.

(b) 'Crificaiitylcontrol'in Chemistry Laboratory i

Uranium is used in solid or liquid form (aqueous solution) in a
chemistry laboratory. The chemistry laboratories are located in the upper level
of the Hot Laboratory (Fig. 1A). Work with special nuclear material is performed
by authorized personnel in accordance w1th proceduresapprovedby the Nuclear Safe-
guards Committee.

The primary criticality control is effected thru control of the
quantity of uranium permitted in a single chemistry laboratory, (solution make
up lab. Fig. 14) to 300 gms. This limit allows & safe margin.below the single-
parameter limit of 700 gms. in any form evem if the unlikely event of double batch-
ing were to occur. Uranium encapsulated for irradiation (UOz) will be stored in
the Q.C. and Storage Lab.  The total quantity of uranium in this form is to be
limited to 650 gms. As in the afore mentioned SNM storage compartmentg,crltlcallty

would not result in the event of double batchlng in this laboratory.

In the event of a fire, there is no automatlc extlngulshlng equip-
ment installed in chemistry laboratories. All accessible portable fire fighting
equipment utilizes COs as the extinguishing. agent. Fire fighting procedures call
for the direct guidance of technical personnel familiar with the hazards of SNM.

The probablllty of an extensive fire requiring great quantities of extinguishing
agents is greatly reduced since the accumulation of combustible material in chem-
1stry laboratorles is not in accordance w1th general practice in the Hot Laboratory.

Operations with SNM in- chemlstry laboratories can result in scrap
material of both solid and liquid forms. Material of solid form (U0s) is recycled
into the process carried on in a particular laboratory. Some solid material (mill-
igram. quantities) may accumulate on filters in the exhaust ventllatlon system how-
ever, in the normal course of events these fllters are changed at maximum intervals
of one year.

Material in liquid form is retained in containers until it is no
longer useful -at which time it is put into solid form, encapsulated and disposed
of at approved waste disposal facilities. Small quantities of U0 in aqueous sol-
ution may be inadvertently passed to the liquid waste treatment system via the hot
31nkmdr@;n in the laboratory #A11 1Tquid wastes are stored in a 7000 gallon stor-

fage tank and” subsequentiy” evaporated.whereby the vapors and condensed, deionized
and stored for analysis prior to release to unrestrlcted areas.

»ﬂw;_vm“ .
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(B) Crltlcallty coutrol in Chemlstry Laboratory (cont'd)

“The’ concentrate from the evaporatlon process is drained off and SOlldlfled for

disposal in an approved manner. There is a thru-put of about 3000 gallons per
week in the liquid waste treatment system. There are no organic solvents used

in any of the froutine processes in the Hot Laboratory. Whenever organic-solvents
are used, the organic waste is retained and disposed of with other organic waste
material. Tt is not introduced to the main liquid waste treatment system. Solids

are removed from the liguid waste treatment storage tanks periodically as required.

(c) Criticality Control In Hot Cells

Uranium which has been irradiated in the nuclear reactor core is used

. in both s0lid and liquid form in a hot cell (Fig. 1). The quantity of uranium

handled in a batch is Llimited to less than 15 grams. Scrap uranium from operations
in a hot cell is stored in that hot tell in liquid form (aqueous solution, 200 ml
per batch, up to 031 gm/ml), in plastic coated glass bottles. A maximum gquantity
of 650 gms. of uranium will be 'allowed in a hot cell. Primary criticality control
is effected thru rigid administrative control, as outlined in the accountability
procedures of our ammendment proposal of 2/8/75 This 650 gm. limit allows a safe
margin below the single parameter limit of TOO gms. as shown in the Accountability
Errors analysis of this ammendment proposal. In the unlikely event that this limit
is’ 1nadvertently exceeded crltlcallty can be av01ded in that thgmglagsmstgrg%e

‘(ll 54, 32037”””Th1s glass would con31st of 2 B vol. ¢ of the materlal in storage

According to. ANSI N16.4- 1971, Use of Boro Silicate- glass maschlg,Rlngs As g
Neutron Absorber In Solutions Of Fissile Material up to 270 gms. /liter of enriched
uranium.can be stored in an infinitely large volume without incidence of criti-
callty

"Fire fighting in the hot cells is handled in the same manner as in other
areas of the Hot ILaboratory except that the extinguishing agent is water. The
uranium in storage is < 3 feet above the floor of the hot cell. Combustible mater-

ials are limited inside the hot cells to such an extent that only a small amount

of water would be required to extinguish a flre

Uranium is handled in such a way in the hot cell so that it is kept in
sealed containers at all times.  This handling procedure minimizes the possibility
of uranium scrap finding it way to the exhaust filtering systems. If material is
collected on ventilation filters it would only amount to milligram quantities.

This materlal could not accumulate to a substantial amount-in that it would be re-

‘moved during routine filter replacements. There is no:connection of the hot cells

with any liquid waste disposal system. If a small quantity of uranium in solution
were spilled it would be cleaned up immediately by an operator or if it were an
unnoticed spill, it would most probably be removed.ln a routine clean up 0peratlon
performed weekly.

Interaction Between Sub-Critical Units

The sub-critical units are defined as a hot cell, chemistry laboratory
or storage compartment, and are shown in Fig. 1. The operations performed in any
one of these areas are totally independent of operations in other areas. Material
may be transported from one of these areas to another, but this would only be ac-
complished in accordance with the administrative controls outlined in the account-
ability procedures of this ammendment proposal.
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Aﬁdits

Audits are performed at least onee each 6 months by a person outsidé of
the Nuclear Operations line organization. The auditor would be designated by the

Nuclear Safeguards Committee and a report of his findings is made to that committee.

Drills

Drills of the Hot Iaboratory evacuation procedﬁre will be conducted
semi-annually. '



C. HOT IABCRATORY EVACUATION PRCCEDURE

An evacuation of the Hot Lab shall be sounded if:

(a) Two area monitors alarm simultaneously and/or the sounding of
the horn alarm at the upper level

(b) An area’ monitor and constant air monitor alarm simultaneously
(c) A constant air monitor and stack monitor alarm_simultaneously

or any condition which would result in the overexposure or injury to personnel
within the building. )

When an evacuation alarm has been sounded all personnel must leave the
building by the nearest exit and assemble at the south loading dock. All access
doors and windows must be closed when building is evacuated.

_ Immediately; (a) make sure that the Hot ILaboratory supervisor, Radia-
tion Safety Officerr and Superintendent of Operations have been informed of the
evacuation, (b) set up warning at the north loading dock and in the reactor build-
ing to prevent inadvertent entry into the Hot Laboratory, (c) monitor areas where
people have assembled for radiation and or contamination (see attached analysis of
radiation dose to individuals in assembly areas in the event of a hypsthetical in-
cident), and (d) monitor people in assembly area for contamination and/or radiation
from neutron activation. Commence necessary decontamination and/or first aid as
soon as possible.

_ When the above duties have been accomplished subsequent operations
shall be performed under the direction of the senior member of the operations staff
present. Notification of additional plant personnel, civil and regulatory author-
"ities shall be made in accordance with the emergency call list located in the
emergency equipment locker. Complete surveys of all areas surrounding the Hot ILab-
oratory building. If necessary personnel should be evacuated to the secondary
assembly point in Builiding k. ‘

Decontamination and first aid for the injured must be commenced immedi-
ately. Save and identify all contaminated articles and body excretions, if
possible, for future analysis. If it is necessary to send contaminated people to
the hospital for medical treatment a staff member familiar with radiation safety
must accompany the victim. ' ] -

If surveys indicate that an exclusion area should be set up beyond the
boundaries of the Hot ILaboratory, the subsequent actions shall be taken as outlined
in the Reactor Operations Hi-ILevel Radiation Incident emergency procedure.



D. DOSE FROM CRITICALITY INCIDENT

v

Reports of criticality incidents in the Nuclear Safety Guide
(TID 7016) indicate that in the unlikely event of such an incident in the
Sterling Forest Laboratory it would result in . lOl7 fissions.

The accumlated neutron flux at the source assumlng a point
source, will be on the order of:

2.5 x 10%7 1\T/cmz

There is a minimum distance of 100 feet of air and 20 inches of
concrete structure between the source of radiation resulting from such an
incident on the upper level of the Hot Laboratory and the designated areas
where personnel are to assemble on an evacuation of the buildings.

The reduction in neutron dose due to scatterlng thru 100 feet of
air will be 107° (Ref a.).

The reduction in neutron dose due to perturbatlon in the concrete
walls of the bulldlng will be:

e Zrt
Substituting and evaluating:
e ~°08 - 50 cm ;‘ 2 x 10-2

When yy. is the effective removal cross section of ordinary con-
crete for fast neutrons (Ref b.).

If 3 x 107 N/cm give a dose of 1 Rem, then the total accumulated
dose from neutrons in the assembly area throughout the entlre crltlcallty in-
cident would be: : »

2.5 x 10" x 1078 x 2 x 102"
i 2 Rem

IR

3 x 1107

Ref a.) Blizard, Reactor Handbook Vol. III, Part B, p. 250, Fig. 15.6k4, air
scattered fast neutron flux as a function of distance from a 1 Mev
isotropic source.

Ref b.) Blizard, Reactor Handbook Vol. III, Part B, p. 94, Table 9.15.



p. DOSE FROM CRITICALITY INCIDENT (Cont'd)

The accumulated gamma dose at a distance of lOO feet during this
hypothetical criticality incident would be:

(107 fissions) x (7;2'mév“'I'”fissiéﬁ'fli""

(2.9 x 109'MEV - em® " . Rad 1) x (H'ﬂ,rz)

Substituting and evaluatlng this:

L1017k 7.2 BERRNEEEEE 7.2 x 107 5 gad

R

2.9 x 10° x 1.25 x 108 3.6 x 1017
The reduction in gamma dose due to attenuation 1n the 20 inches of

concrete walls of the building will be '

-ut
e u

linear attenuation coefficient
[~ 0T (Ref c.)] for concrete,

il

4 = thickness of concrete,

Subsﬁituting and evaluating:

e ~'O07 + 50 €m ~ 2x 1072

The attenuation coefficient used here is conservatively chosen as
that for a gamma ray photon energy of 6 Mev. The resultant dose after apply-
ing thls attenuation factor then become o 40 mr.

It can be seen from this analysis that if personnel were in these

assembly areas throughbut the entire crltlcallty incident their exposure would
only amount to . 2 Remn.

Ref c.). Etherihgton, Nuclear Engineering Handbook, p. 7-112, Table 22.



NAME:
AGE:

ADDRESS:
TELEPHONE:

EDUCATION:

EXPERIENCE:

Present:

1962-1966

1958-1962

J..June, 1973
 PERSONNEL BIOGRAPHY
Joeephj Agresta ' - POSITION: Staff Member;
. Space Sciences and-
L : . Engineering Laboratory
: Union Carbide Research Inst.
78 Joyce Road . Tarrytown, New York

Hartsdale,. New York

(914) 693-156k

B.E.E. - Cooper Union

M.S. - New York University (FPhysics)

Ph.D. - New York University (Physics)

Oak Ridge School of Reactor Technélogy - 1955

U.C.C., Space Sciences and Engineering Iaboratory

Nuclear weapons effects, radiation transport and
shielding.

Member, AD HOC Committee on Nuclear Space Safety of
the. Atomic Industrial Forum.

Union Carbide Corporation; Research Institute

Reactor and shielding studies for space applications.

Nuclear Weapons effects; x- ray penetration; re- entry
vehicle hardening.

Direct conversion methods and devices with emphas1s on
thermionic dlodes and. space nuclear auxiliary power
applications.

Programming and use of IBM TO9k.

United Nuclear Corporation

Development Division. Principal investigator on project
to study problems in the safety of fast reactors.

Principal investigator on project to investigate the
validity of diffusion theory for shielding applications.

Numerical and analytical solution of spherical harmonics
and discrete ordinaté approximations to transport
equation.

Stability of feedback systems.

Extensive experience in programming and use of large
scale digital computer codes for Datatron 205,
IBM TOL, TO9. .
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1959-1962  ‘New York Unlvers1ty

Adjunct A551stant Professor of Phys1cs, Graduate
.~ Bchool of Arts and 801ences, taught Reactor Theory.

1958-1962 . City College of New York
- Physics Department. Lecturer, Graduate School of
Engineering; taught Nuclear Physics and Reactor
Theory.
1956-1958 New York Uhiversity
Physics Department. Principal investigator on project
to éstablish a 'set of operating computer codes
- applicable to various types of nuclesr reactor
theory problems. :
1953-1956 Curtiss-WI‘ight Corporation
Nuclear Power Department. Various problems in shielding
and reactor technology. '
Programming and use of IBM: TOl 0k .
1950-1953 New York University

Research Assistant, Physics Department

Research Specialties Include:

Théory of radiation.transport; nuclear reactor theory;
computing machine methods; fast reactor safety;
radiation shielding; direct energy conversion methods.

Professional Societies:
Sigma Xi _American Nuclear Society
'Tau Beta Pi . - New York Academy of -Sciences
~ American Association of Physics Teachers
Reports and Publiéations

J. Agresta, "Space-Dependent Prompt Kinetics of a Sub-Critical Reactor",
Trans. Am, Nucl. Soc., Vol. I, No. 2 (December 1958), p. L49.

J. Agresta et al., " Numerical Integrat;on of the Spherical Harmonic.
Equations”, Trans. Am. Nucl. Soc., Vol. IT, Wo. 1 (June 1959), p. 25&,

J. Agresta and L. B. Borst, "Space Dependent PTompt Klnetlcs of a
Sub-Critical Reactor, "NUcl Sci. and Eng. T, 6% (1960). ‘
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J. Agresta et al., "Valldlty of Diffusion Theory for Shleldlng Analysis",

Trans. Am. Nucl. SOC ., Vol. V, No. 1 (June 1960), p. 6T.

J. Agresta and N. Tralli,”"Solution of the P-3 Equations in Finite

Utlllzatlon Trans. Am. Nucl Soc. ., Vol. IV, No. 1 (June 1961)

N. Tralli and J. Agresta, "Spherlcal Harmonlc Calculatlons for a
Cylindrical Cell of Finite Helght", Nucl. Sci. and Eng. 10, 132 (1961)

H. Waldlnger, J. Agresta and G. Goertzel,. "Numerlcal Integration of the
Spherical Harmonics Equatlons", Nucl. Sci. and Eng. l8 k59 (1964).

J. Agresta et al. . "Valldlty of Diffusion Theory for Shielding Analys1s",
NDA 2130-2 (December 31, 1959).

M. Abrams and J.. Agresta,. "Multi-Group Treatment of the 2.8 Kev Sodium
Resonance", Trans. Am. Nucl. Soc., Vol. I, No. 2 (December 1958)

N. Tralli, J. Agresta, and W.. Selbyl MMulti-Group Diffusion Calculation
of koo for Dz0 Lattices," Nucl. Sci. and Eng. 6, 157 (1959)

dJ. Agresta et al., "A Method for Calculating the Reactivity of Simple
Ds0 Moderated Natural Uranium Lattices";'NDA 2131-20 (Sept. 30, 1960).

J. Agresta, "A Status Report on Reactivity.Coefficients in East
Reactors and Methods-of Investigating their Effects on Stablllty
NDA 21k47-3 (March 1, 1961).

J. Agresta, "Stability Studles on Fast Reactors with Delayed React1V1ty
Coefficients™, NDA 2147~ 7 (August 15, 1961).

J. Agresta and L.'Wills, "Preliminary Study of Power Excursions for
Potentially Unstable Reactors”, UNC-Memo-5039 (September 30, 1962).

J. Agresta, "X-Ray Energy Deposition Code", UCRI 65-107, March 29, 1965.
J. Agresta, "X-Ray Air Penetration Studies", UcRI 65-102, Feb. 23, 1965.

. J. Agresta, "Tissue Response Function for Photons from O to lOO MeV;,
UCRT 311, August 24, 1965

C. D. Zerby, J. Agresta, et. al. "PHOTRAN, a General Purpose Photon
Transport Program in Complex Geometry", UCRI 316, March 1966.

Volume I Theory and Users Manual
Volume II Detailed Program Description
Volume III Applications Studies

(Also issued as AFWL-TR-65-171)
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PERSONNEL BIOGRAPHY

- NAME: Kenneth Dudley George ~ POSITION: Senior Research
' : Scientist
AGE: 56. '
' Reports to Laboratory Manager
ADDRESS: Kingsland Road ‘ ‘ ’
' " RD 3, Box 278
Boonton, New Jersey

TELEPHONE ; (201) 334-2L09°

EDUCATION: B.S. - Physics, Math., University of New Zealand - 1939
. M.S. - Physics, University of New Zealand - 1940

Oak Ridge School of Reactor Technology 1960 - 1961
EXPERIENCE:

1969-1973% Union Carbide Corp., Senior Research Scientist

Consultant to operations groups in nuclear projects,
auditor nuclear operations.

1966-1969 Union Carbide Corpuy- Superintendent, Nuclear Operations
Responsible for operation of reactor and hot laboratory.
Member, Executive Committee of Reactor Operations Div.,
American Nuclear Society.
1964 -.1966 Union Carbide Corp., Reactor Supervisor
Responsible for :ireactor: operation.

1962-1963 Reactor Requirements Office, Picatinny Arsenal, Dover, N.J.

Performed design evaluations, hazard evaluations, and research
utilization studies on proposed high-flux research reactor.

1960-1962 Osk Ridge National Laboratory

Graduated from QRSORT; and trained in reactor operations
supervisioﬁ\on;ﬁhé_ORR and LITR reactors.

1958-1960 Picatinny Arsenal, bover, N. J.

Acted. as consultant on nuclear physics and radiation; performed
technical liaison with AEC weapon laboratories on nuclear
warhead physics and design.

1951-1958 Physical Research Section, Picatinny Arsenal
Directed activities of group of physicists engaged in applied

research related to munitions, fuzes, electric power sources,
and explosives. ~ . <, ' -
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1950-1951 Ballatine Laboratories, Boonton, N. J.

Developed precision electronlc 1nstruments for measurement of
AC voltage.

1949-1950 Health Radiation Branch, Atomic Energy Project, Chalk River Candda
Provided health physics services for project.
1948-1949 Sperry Gyroscope Co., Great Neck, N. Y.

Developed electronic circuits for new radar equlpment for
marine navigation.

19hL_1948 Technical Physics Group, Atomic Energy Project, Chalk River, Canada
Did research on effects of radiation on gases and erystals;
developed ion chamber and counter radiation detectors for
reactor control and for health physics use.
19hk2-19kh N. Z. Scientific Liaison Office, Washington, D. C.

- Exhanged technical information between New Zealand and
laboratories in U.S. and Canada on developments in
radar and other scientific defense techniques.

1940-1942 .::Radio Development Laboratory, New Zealand
Did research and development on radar.

Professional Socleties:

Member, American Physical Society
Member, Admerican Nuclear Society
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PERS ONNEL, BICGRAPHY

NAME: : Dean Bonner Holzgraf POSITION: Venture Manager
Nucleonics Project

AGE: 54

, ‘ Reports to Director of Research
ADDRESS: 129 Morton Drive

Ramsey, New Jersey
. PHONE: (201) 327-2788

EDUCATION: BS - Chemistry, University of California - 1941
EXPERIENCE:

1970-1973  Venture Manager, Nucleonics - UCC

Responsible for all aspects of Nucleonics program;

1960-1970 Superlntendent of Operatlons - UCNC

Responsible for operatlon of the reactor and hot laboretory. Also
responsible for services .at the Research Center, including analytical,
maintenance, accounting, purchasing, personnel and safety.

1956-1960 'Sup'e'r.in'tendent of Reactor Operations - UCNC

During pre-operation period, engaged in the design of the reactor and
preparation of the Hazards Summary Report.

1951-1956 Superlntendent and Assistant Superlntendent of Reactor
~ Operations MIR.

Responsible for safe and effective operation of the MIR and hiring,.
training, and promotion of all personnel in reactor operations.

1947-1951 'Shift Foreman and iaboratory Shift Supervisor,-ORNL

For the fiirst 1-1/2 yeers was Shift Foreman in charge of operation of
X-10 Graphite Pile.  Spent one year in special engineering projects,

and one and a half as Laboratory Shift Supervisor. Trained in operation
in LITR.

941-1947 Chemical Engineer

Engaged in broad areas of plant 0peratlon, ore processing and reflnlng,
chemical processing des1gn and, development



AGE:

ADDRESS:

PHONE:

EDUCATION:

EXPERIENCE:

1970-1975
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PERSONNEL BICGRAPHY

James Joseph-MbGovern POSITION: Superintendent
Nuclear Operations

%6
RD 1, Box 518

Lakes Road
Monroe, N. Y.

(91k) 783-L4885
Graduate study at N.Y.U. and Fairleigh Dickenson University

B. Science Marine Transportation - State University
Maritime College, Ft. Schuyler, New York 1957

S@perintendeht Nﬁclear Oﬁerations _ uce

Responsible for operation of Reactor and Hot Laboratory.

1966-1970

1963-1966

1959-1961

Reactor Operatlons Superv1sor - UCC

a) Safe and efficient operation of the reactor.
b) Maintenance of the reactor and its components.
c) Experiment design and hazards evaluation.

d) Personnel training.

(
(
(
(

‘Assistant Reactor Supervisor - UCC

Duties included:

(a) Maintenance of the reactor and its components.
(b) Reactor scheduling.

(¢) Shubdown planning.

(d) Experiment hazards analysis.

: Gunnery Off1c1er, U S Navy

Operatlonal duties:

(a) Navigator

(b) Senior Watch Officier underway and in port
Adminstrative Duties:

(a) Responsible for the efficient operation and |
training of the Gunnery, Fire Control, ASW
and Deck departments on board ship.



o

EXPERIENCE: (confinued)

1957-1959 - Third Mate, Gulf Oil COI‘p

" Duties 1ncluded

(a) Safe navigation of the. vesgel underway .

(b) Respon31ble for loadlng and discharging llquld
cargo consisting of mlxed grades of petroleum
products.

(¢) Instruction of personnel 1n handllng hazardous -

o cargo. B
"(d) Maintenance of naV1gatlon, cargo handllng and
life sav1ng equlpment



NAME::
AGE:

ADDRESS
FPHONE ;
EDUCATION:

EXPERTENCE:

1959-1973

1958-1959

1956-1958

1955-1956

1953-1955
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PERSONNEL BIOGRAPHY

i

Clifford John Konnerth - POSITION: Health Physicist
Lo

5 Hillside Terrace
Monroe, New York

(914) 783-L768

B.S. .- Physics - Hofstra College, Hempstead, N.Y. - 1953
Graduate Study, AEC Radiological Physics Fellowship - 1959 (1 yr.)

Health Phys101st - UCNC Tuxedo, New York

Instructs personnel on radiation safety. Conducts routine and
special radiation surveys of UCNC site. Controls the discharge
of radicactive wastes. Maintains records of personnel radia-
tion exposure. Maintains and calibrates all radiation measure-
ing and meteorological equipment. -

AEC Fellowship Student Rochester, NeW'York

Graduate study in radlologlcal physics at the University of
Rochester under AEC Radiological Physics Fellowship. Three
months in the Health Phy51cs Training Program at Oak Ridge
National Laboratory ,

Health Phys1c1st - BNL

Supervisor in Charge of Health-Physics activities at BNL "Hot"
Laboratory. Had health physics respons1b111ty for the follow-
ing: 4 hot cells, 30,000 curies-of Co®°, alpha facility,
‘waste treatment plant, gamma irradiation facility, 20 megawatt
air-colled reactor stack monitoring. Also performed health
physics duties during periodic reactor shutdowns. Worked on
design and fabrication of stack and.area monitoring systems.

Health Physics Surveyor - BNL

Received health physics training under Dr. F. P. Cowan. Per-
formed health physics ‘survey work at the 20 megawatt air-cooled
graphite reactor. Conducted all types of Radiation surveys,
including neutron flux measurements and gamma spectrometry.

Instructor - U.S. Army Slgnal Corps .y Ft Monmouth, N. J.

Instructor of High Altitude Meteorology.
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i
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PERSONNEL BIOGRAPHY

Frederick J. Morse POSITION: Sr. Program Engineer

- , v . POLYOX Radiation Chemistry
AGE: 35 : Group;Reports to Manager of
Irradiation Chemistry
ADDRESS: 22 Park Avenue ' '
Monroe, New York
PHONE : (914) 783-7h01
EDUCATION: Bachelor of Chemical Engineering
Rensselaer Polytechnic Institute,
Troy, New York (1961)
EXPERIENCE: Union Carbide Cb}pb}atlon, Sterllng Forest Research Center
P.0. Box 324, Tuxedo, N.Y. 10987
1966-1973 Sr. Program Engineer—Responsible.for:
1. All engineering phases of process and product development
for the POLYOX project.
2. Supervision of three advanced technicians, one technical
specialist, one project engineer, ohe intermediate techni-
cian and at present three summer students.
%. The engineering des1gn for a new electron accelerator
fac1llty to be built at thls 51te :
1965-1966 Engineer in charge of in-pile fission fragment 1oop facility
Rensselaer.feiyteehnle Instltute, AEC progect docated at Brookhaven
" National Lab, Upton, L.I. s N Y.
1961-1965 Superv1sor of Chemonuclear Loop Research for a JOlnt AEC-RPI
: loop project in the BGRR.
1958-1961 Lab technician for government sponsored research at RPI under
Dr. Paul Harteck. Conducted experiments in the fields of: surface
catalyzed excitation, upper atmospheric rocket research, and nltro-
gen atom chemlstry
PUBLICATIONS:
1. "Excited Species of Gases Produced in a Nuclear Reactor," Radlatlon

Research, 1966, Vol. 29, p. 329.

2. "Irradiation of Nltrogen Methane Mixtures in a Fission Fragment LOOp,
Am. Chem. Soc., 151st National Meeting, Pittsburgh, March 1966

3. "Fission Fragment Radlatlon Chemlstry, Carbon Dioxide," Am Chem. Soc.,
151st National Meeting, Pittsburgh, March 1966.
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NAME: . Alfrdd Kirk Thornton POSITION: Supervisor
: ’ Radiochemicals Operations
AGE: b5
Reports to Superlntendent Nuclear
ADDRESS: Box 305. Lower Rd. Operatlons
New Hampton, N. Y.

PHONE ; (91&)’ 27h 7221

EDUCATION: - B.S. in chemistry, Marietta College, Marietta, Chio - 1950
Graduate studies in chemistry, Niagra University, N.F., N.Y. - 1965-66.

EXPERIENCE:
1963-1973 Union Carbide Corp., Tuxedo, N.Y.
1972-1973 Radiochemical Operations Supervisor

Responsible for (a) planning and scheduling of Radiochemical
production, (b) technical supervision of the Radiochemical
staff, (c) safe and efficient operations in the Hot cells
and Hot Lab during processing of Radioisotopes, (d) personnel
training, and (e) development of new Radiochemical production
techniques. ' ' ‘ '

1970-1972 Development Scientist II
©1964-1970 Scientist III
1963-196k - Analytical Chemist

1961-1963 Lucius Pitkin Inc., NyY., N.Y. - Senior Supervisory Chemist
Duties and responsibilities included the supervision of the'
chemical staff in this chemical and metallurgical. consulting
firm outlining and developing wet analytical approaches fr
ores, refactories, minerals, .alloys, and precious metals.

- 1958-1961 United States Testing Co., Inc., Hoboken, N.J.,- Chief Chemist

Responsibility for the direction of the technical staff in the
programming and evaluation of the data obtained thru laboratory
analysis and testing. Duties included technical consultation

) ' and representation, direction of the clerical staff in the re-
' porting of results, keeping of records and general office mana-
. gement within the department, ‘
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EXPERIENCE: (continued)
1950-1958 Public Service Testing Laboratories; Inc.,=N.Y. - Chief Chemist
Career developed with tﬁis company and rose to the position
stated. Supervision of the chemical and ‘physical Testing

Laboratories staff in routine chemical and physical testing
of ferrous and non-ferrous alloys and related materials.

MILITARY SERVICE: U.S. Air Force (36 months)



