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The subject corporation has applied for a license to receive,
possess, use and transfer up te 2,000 kg of special nuclear
material for the purpose of operat1ng a scrap recovery plant
for uranium enriched in U-235. They have also requested
that the license cover source material for the purpose of
checking out processes and equipment to be used for special
nuclear material,

The recovery plant is located in the southern portion of
Rhode Island in an area which is practically uninhabited.
The nearest population group is in the town of Wood River
Junction which is about one mile from the plant boundary.

The plant consists of a single principal building with office,
general utilities and maintenance facilities to the front,

(8) foot security fence surrounds the plant area with limited
access through a locked gate,

The scrap material containing the uranium will be received in
the form of metal and alloys, compounds, and solutions. The
U-235 will be recovered, converted to U3z0g and returned to the
Commission. The U-235 enrichment will vary from depleted to
fully enriched. No plutonium or uranium-233 has been requested.

Personnel Qualifications

The educational réquirements of technical supervisory personnel
are a Bachelor of Science degree in Engineering or Chemistry
from an accredited college or university. In add1t1on, the plant

chemical plant operations, part of which was obtained in the
nuclear industry, and shift supervisors must hgve eXperience in
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chemical plant operations,

The training and experience of other technicel and staff

personnel. ere as follows:
-

Chemist (Quality Control): B.S. in Chemistry plus
industriasl leboratory experience.

Supervisor, Nuclear Safety end Health Physics:

Mr. L. J. Swallow: Degree of Bachelor of Science, Mechanica
Engineering, Washington University, St. Iouis, Missouri,( l_’]
Degree of Master of Science, Mechanical Engineering, Washington
University, 6t. Iouis, Missouri, 1955. Speciel Training:

ORNL Nuclear Safety Course, 1959. @erience. July, 1955, to
December 1958, Project Engineer, Mallinckrodt Chemicel Works,
Urenium Division, Assigned to the UNC Hematite FPlant since
December, 1958. Bince Beptember 1959, responsibilities have
included nuclear safety analysis for processing speciel nuclear

materiels. This includes preparation of speciasl nuclear materiel

license applications and AEC contract feasibility reports.

Process Description

A1l shipments of solld end liquid wastes containing specisl

- puclear meteriels ere received et a centrel receiving area

within the confines of the security fence., The receiving clerk
vill perform en initiel inspection of the containers to check
the bill of laden &gainst container identification, U=-235 enrich-
ment and gross welght. Damaged containers will be isolsated -
until the contents can be removed to safe containers or otherwise
segregated to assure nuclesr safety.

Incoming shipments will normally be stored outside in the array
es received on the transfer vehicle, Individual shipments will
be isolaeted from each other by & safe distance or an eight inch
solid concrete wall. In some cases the containers may be
stored within the process building in spproved storage ereas.

The processing of solid screps requires more extensive treatment
than pickle liquors and other solutions containing SEM since

the liquids are in an acceptable form for direct introduction
to the extraction pulse colums. The solid screp is generally .
subjected to disolution and filtration prior to entering the

.extraction colums in solut:lon form.
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_Prior to disolution the solid screp is subjected to various

sampling end analyses then treated as necessary (e.g., crushing
or bell, milling or solvent degreasing) for introduction to

the dissolving end filtration processes. From the extraction
colurms the concentratéd liquor is treated by precipitation or

 evaporation end filtered prior to finsl drying end calcining

During individual processes described in the sbbreviated flow
description presented in the preceding paregrephs, the product

. regidues and recycle materisls are subjected to laboratory

enalyses for quality control as well as nuclear safety.

The final product, usually U 08 s 1s then packaged and returned
to the original shipper for reuse or sent directly to the

. Conmisslon facilities,

Radiological Safety Aspects

A. Adrborne Radloactivity Surveys

Surveys for determination of concentrations of sirborne
redioactivity and persomnel exposure will initlally be
obtained weekly until it is assured that the alrborne
redioactivity concentrations are less than the eppliceble
limits specified in 10 CFR 20, In those areas vhere
eoncentrations are greater than the appropriate Part 20
1imit, corrective action such as instellation or modifi-
cation of ventilation equipment will be initiated.

Within ninety (90) days efter the stert up of each area,
UsNCo will submit the results of the weekly sampling
program, and the proposed subsequent survey program to
this Branch for epproval.

B. Burface Contemination Surveys

Burface contamination will be determined vie the smear
paper technique. Surveys will be performed at least
weekly in process areas when in operation. Non-process
ereas willl be surveyed weekly or monthly depending upon
the proximity of the eres to the process area (i.e.,
clean area locker room and epproach hallways will be
_surveyed weekly, offices monthly).
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Contamination Control

The processing area is physica.l separed from the
non-process &areas by the locker/change room. Workers
enter the process area vie this room. BStreet clothes
are left in lockers in the clean erea. Pursuent to &
"Step-on" - "Step-off" procedure workers cross to the
restricted area where work clothes are donned. This
procedure in reverse is observed when leaving the
restricted erea. All personnel leaving the restricted
area &re required to wash hands and face, Shovers ere
evelleble if required. Gloves are worn by operating
personnel when handling radioective materials.

Ventilation System

All processing areas end equipment where alrborne radio=
activity might be generated ere enclosed by hoods or
glove boxes. In case of the open~faced hoods, & minimmm
face velocity of 150 LFM is maintained. This velocity
is usually satisfactory for contro]ling eirborpe radio-
activity.

The effluent from each hood and glove box is exhausted
through an MSA ebsolute filter to an exhaust stack on

the roof. The effluent from the stacks will be initially
evaluated by teking three separate samples from each

~stack during operations to determine that the concentration

of eirborne radioactivity being released is less than

Part 20 limits. Thereafter, the exhaust stacks will be
sampled whenever the routine elr sampling progrem indicates
that eirborne radioactivity concentretions in non-process
ereas are greater than 50% of the Part 20 limit but each
stack will be sempled no less frequently tha.n ohee per
que.r'ber.
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In the event of process and/or system changes including
filter changes the effluent from the exhaust stacks thus
affected will be sampled at least three times to re-estab-
lish the effectiveness of the filtering system.

A weekly inspection of all process exhaust systems-will be
made., This will include intake velocity measurements and
inspection of the degree of filter loading. Velocity

- measurements will be made with a velometer and filter

loading will be determined by pressure drop readings.

Liquid Waste Disposal _

. All liquid wastes which contain radioactive materials are

discharged to a large lagoon within the fenced-in area of
the plant. The lagoon is lined with polyethlene to control
seepage into subterranean water tsbles. ' Liquids containing
acids are neutralized prior to discharge to the lagoon.

The concentration of radioactive materials in the liquid
waste effluent is measured at the lagoon discharge. A
continuous a11quot sample of the waste liquid is collected
and stored in & bucket size container. The total liquid
dlscharge is measured by a flow meter. These composite
samples will be collected and analyzed initially at a
frequency of at least once per week. Corrective action
will be taken if the analyses indicate radioactivity con-
centrations in excess of Part 20 limits, Within ninety (90)
days after the start up of this system, U.N.C, will submit
the results of these weekly surveys and the proposed subse-
quent sampling program to this Branch for approval.

In addition, samples will beAtaken from the Pawcatuch River
below the liquid waste d:l.scharge point at least once per
month and analyzed for radioactivity and. pH. Also, samples

- of the water from the well on U.N.C. property will be taken

monthly and analyzed for radioactivity and pE.

Shipment

Shipment of special nuclear materials in from this plant will
be made in the shipping containers approved for U.N.C. at
Hematite, Missouri. The SNM will be limited to uranium
compounds with uranium density less than 3.2 ‘grams/cubic
centimeter and full demsity metal,
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Shipments will either be by exclusive use of the
vehicle or certification from the carrier that the

SKM shipments will not be commingled with othexr
special nuclear material., Transhipment or intermediate
unloading of the SHM will not be suthorized.

Kueclear Alarm System

The nuclear alarm system conslsts of slx gamma detectors
(Fuclear Measurement Corp Model GA-2) situated throughout
the plent so that the meximm distance from the detector
to any SHM storage or process area within the building '
is less than TO feet and the maximum distence to outside
storage areas is less than 100 feet; Part 7O requires
that this distence be no greater than 120 feet., Attenuation
of germa redietion by walls, etc., has been considered in
the placement of these detectors. These detectors are
tied into & central console in the guard station. Also,
sirens ere distributed over the plant aresa to glveren

.eudible elarm in the event of & criticality incident. In

the event of primary power fallure, the alarm system is
provided with an emergency power generator which will
eutomatically provide power to the elerm system. These
detectors are so designed that malfunction of the detector
will provide eudible and visual alerms. The monitor elsmm
system and the emergency power genera.tor are checked weekly
{0 assure proper operation.

Emergency Control Flan

UNC has presented a emergency plen which provides for
dmpediate evacuation and assembly at a designated point
500 feet from the main building. . Procedures are provided
for selecting an eslternate assembly point in the event that

"1t becomes desirable to vacate the primary assembly area.

Procedures for eccounting for all personnel and re=entry
are provided., Also, there are provisions for emergency
Instruments and equipment.

Fach person who enters the plent is issued film badge. The
film 1s sensitive to bete end gamma radiation. A strip of
indium foll is attached to each badge for determination of
neutron exposure in the event of & _criticality incident. .. .
At the sssenbly point the £ilm badges will be collected and
the indium foll monitored for ectivation with a log Revel
beta~gamma instrument.
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V.

VI.

Coordination with local fire, medical and police
personnel has been accomplished. These extraneous
personnel will be taken through the plant to familiarize
them with the type of emergencies which might be
encountered. ‘

In the event of a suspected false alarm, the emergency
coordinator will cautiously approach the building with

a survey meter, In the absence of any abnormal radiation
levels and the alarm continues to sound, he will proceed
to silence the alarm and personnel will be allowed to re-
enter the building. No work will be performed in any area
not covered by an operable detector.

Nuclear Safety

The basic controls against accidental criticality are safe
batch or safe geometry. In some cases where nuclear safety
depends upon administrative controls, the addition of fixed
neutron poisons in the form of Boron Raschig rings have been
employed as secondary controls to assure nuclear safety. In
some specific cases, nuclear safety of a piece of equipment
or process is based on actual published criticality data.

The Criticality Evaluation Branch has thoroughly reviewed the
applicant's submissions. Particular attention has been given
to the identification of possible drainage or accidental
introduction of concentrated special nuclear materials into
unsafe containers and neutron interaction between associated
process equipment., Meticulous review of the process flow
sheets and equipment designs by the CEB has resulted in umn-
covering design errors where modification has been mutually’
accepted.

Hazards Analysis

The applicant has evaluated the probability and effects of an
accidental nuclear excursion based primarily on the Convair
Research and Development Report NY0-2980. The maximum excur-
sion in the order of 1020 fissions would result from an unmoder-
ated metal system., This type of excursion would be terminated
almost instantaneously by physically blow1ng itself apart,
However, probab111ty of this type excursion has been considered
quite unlikely, since the metallic scrap will be in the form

of small pieces of metal alloy with relatively low U-235 enrich-
ment,
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The maximum excursion from a moderated assembly would

be in the order of 1018 fissions in the initial burst

with a total yield in the oxrder of 10 9 fissions. The

shutdown mechanism in 2 aqueous solution excursion would

result from the boiling of the solution, resulting in dispersion
or evaporation of the moderated material. The probability of
this type excursion has been designed against by nuclear safety
controls such as safe geometry and/or safe batch processing,
moderation control and nuclear poisons.

In the case of a metal excursion, the lethal radius from direct
radiation would extend to approximately 100 meters. Harmful

but not lethal radiation exposure could extend to approximately
450 meters. An aqueous excursion would cause a lethal exposureto
direct radiation upto a radius of approximately 50 meters.
Harmful, but not lethal exposure from the aqueous excursion

could extend to 100 meters,

At the U. N. C. plant, the nearest fence to a potential source
of excursion is about 20 meters. Therefore, anyone close to
the fence could receive a lethal exposure. However, the plant

‘is in a relatively remote location and the land surrounding

the plant is farmland owned by U.N.C., but 1leased to potato
farmers. Accordingly, it appears unlikely that more than two
non-U.N.C. persons would be close enough to the plant to receive
any direct radiation exposure, let alone a lethal dose,

A lethal dose from direct radiation emanating from a fission
cloud would probably extend to a distance of about 300 meters.
Less than fatal exposures could be expected up to 1800 meters.,
The number of non-U.N.C. Persons receiving a lethal exposure
should again be less than three. Assumlng the cloud reached
Wood River Junction (1100 meters), about 500 persons could be
affected. Howver, this type exposure could be controlled by
immediate evacuation. Ground contamination could be limited

to sbout 250 meters, There are no residences w1th1n this radius
and the land is owned by U.N.C.

In summary, it appears that relatively few non-U.N.C. pérsonnel
would be affected by a nuclear excursion at this plant.

Conclusion

Based on the information submitted by-U.M.C. it appears that
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edequate design and technical experience have been provided

in the planning and construction of this scrap recovery
facility. Sufficient surveys, controls, and inspections are
provided to allow reasonable assursnce that U,N.C. would be
cognizent of eny significet and/or abnormal changes which
might oceur. In view of the foregoing and in consideration

of the information submitted by the epplicent end personsl
observetions made by members of this Branch end the Criticality
Evaluation Branch during & pre-licensing visit to the plant

on January 13, 1964, I recommend thet e special nuclear mate=
risl license be issued to the United Nuclear Corporation at
their Scrap Recovery Flant in Wood River Junction, Fhode Island.




