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100. INTRODUCTION

This menual has been prepared to provide the information required by
the U. S. Atomic Energy Commission for the application for a

Special Nuclesr HMaterial License for United Nuclear's unew Fuels
Recovery Plant located at Wood River Junction, Rhode lsland.

The manual outlines the United Nuclear Corporation, Chemicals
Operation practices, guides, procedures and controls applied to insure
the safe processing and handling of uranium. Also iucluded is general
corporate information.
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200.

GENERAL THFORMATION

201. Corporate

The United Nuclear Corporation is incorporated in the state of Delaware.

The administrative offices of Fuels Division are located at 365 Winchester

Avenue, New Haven, Connecticut. Principal officers of the corporation
are listed in the Annual Report (copy of the 1964 Annuval Report is
included).

202. Llocation and Facilities

Special nuclear materisal will be received, handled, used, or stored
at the plant located one mile south and east cf Wood River Junction,
Rhode Island. The surrounding area is primarily uninhabited.

In addition to the activities at the Wood River Junction Plant,
samples for analysis will be sent to the analytical laboratory of the
Fuels Division at 365 Winchester Avenue, New Haven, Connecticut, or te
other qualified laboratories.

203. Description of Material

The uranium will be handled in the form of metal and alloys, compounds.
and solutions. The U-235 isotopic content of the uranium will be up
to and including fully enriched.

Unless specificeally stated othervise, the material has a maximum Jdensity
of 3.2 grams uranium per cc and generally conforms to the deusity versus
R/U-235 ratio for which the data of Figures 1, 2, 3, 4 in TID-701l06
Revision 1 1s directly applicable. TID-7028, dated June 14064 supp'!cments
TID-7016.

204, Summary of proposed Activities

The uranium will be used for:

1. Further processing as requested Ly authorized éustumcrs.

2, Shipment to others licensed by the Atomic Encrpy Commission.
3. Analytical testing and development.

4. Research and developnent.
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205. Technical Qualifications

205.1

205.2

Corporate

The Fuels Recovery Plant In Wood River Junction, Rhode Island is .
& part of the Fuels Division of the United Nuclear Corporation.
It represents a natural offshoot of the Chemical Operations of
the Fuels Division in Hematite, Missouri, where the original
Unizad Nuclear chemical processing facilities were constructed

in 1956.and operations commenced that year on enriched uranium
processing. The Hematite facilities were among the first
privately owned to bz licensed by the Atomic Energy Commission
for processing special nuclear material. Since that time, much
experience and technical knowledge related to the safe processing
and handling of special nuclear materisl has been accumulated.
All of that experience and knowledge was applied to the design
and construction of the Rhode Island Plant and is also available
on day-to-day operational questions.

Technical and Supervisory Personnel Qualifications

The training and experience requirements of plant supervisory
personnel are:;

l. General educational requirements of technical supervisory
personnel; Bachelor of Science Degree in Engineering or
Chemistry from an accredited college or university.

2. Plant Superintendent: Fifteen years experience in chemical -
- plant operations including handling of special nuclear
materials for over ten years.

3. Shift Supervisor: None to five years experience in
chemical plent operations.

4. Chemist: Bachelor of Science Degree in Chemistry plus some
industrial laboratory experience.

5. Technician: A high school education or equivalent with
credit in any two of the following subjects: chemistry,
mathematics, or physies.

6. Process Engineer: Bachelor of Science Degree in Chemistry
or Chemical Engireering and cne to five years experience
in scrap recovery operations.
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206.

207.

7. Nuclear Safety responsibility resides in the Director of
Licensing. His qualificatioms are:

a. A.B. 1940, and M.S. in Chemistry 1947, West Virginia
University, Morgantown, West Virginia.

b. Special training:
‘ University of Tennessee:
Differential equationms 1950

Oak Ridge National Laboratory
Reactor Analysis 1951
Radio Chemistry . ' 1951
Health Physics - 1951
Resctor Technology 1956

¢. Experience:

l. Oak Ridge National Laboratory, 1947 - 1961
Research chemist employed in generation
of criticality data for varying enrichments
and compositions of uranium.

2. Feed Materials Production Center(Fernald) 1961-1964
Chief of Nuclear Safety, responsible for
establishment of criteria for nuclear safety,
instruction of persomnel in safe practices,
review of procedure and equipment changes,
and nuclear safety audit.

3. United Nuclear Corporation, 1964 - present

Director of Licensing, Fuels Division,
responsible for establishment of nuclear safety
and health physics criteria, training, changes,
AEC licensing, and internal euditing of these
areas.

Financial Qualifications

Reference is made to the 1964 Annual Report of the United Nuclear
Corporation wiaich is attached.

Administrative Procedures to Insure License Compliance

-207.1 Generzl Organization of thé Chemicals Operation

The United Nuclear organization structure of the Fuels
Recovery Plant is shown in Figure 1, following page.

Vice President

The Vice President, Fuels bivision, has general overall
responsibility for the Fuels Recovery Plant.




Vice President
Fucls Division

Director of

Licensing
[ ]
.
Chemical Cpeiations !
Manager '
:
'
Technical Director H
| Chemical Operations :
]
:
1
:
Process 1(eriticality)
Superintendent e el L bbb Dl . Engineer Semeeseem—-"
Fuels '

Recovery Plant

Plant
Chemist

Shift Clerical
Supervisors Staff
Operators

P 0 00 9% B0 P BB M o B W B I I A D R P S Gy T e an P Gy S OD W o W S e w W e e ]

Health Physics
Technician

FUELS RECOVERY PLANT ¥
" Organization Chart

September 10, 1964

P
produpnmA

T ey ee—T

P

3 v
e e ey e

=

ot

Pty paa g




No. 200

PAGE 4 oFf 10

cFrective Sept, 10, 1964

SURJECT:

GENERAL INFORMATION 'ssuco  Sept. 10, 1964

suPERSEBES Apr, 30, 1964

207.1.1

207.1.2

207.1.3

Operations

Fuels Rzcovery Superintendent

The Fuels Recovery Superintendent has general A
responsibility for production and continued safe and
efficient plant operation. This includes nuclear
safety, radiation and industrial hygiene, general safety
and uranium accountability.

Shift Supervisor

Responsible to the Superintendent for detailed execution
of work and policies set by the Superintendent. The
shift supervisor directly oversees plant operation.
Plant Chemist

Responsible te the Superintendent for the running of
control tests necessary for production.

Criticality (Nuclear Safety)

The nuclear safety responsibility resides in the
Director of Licensing of the Fuels Division. .

' That responsibility includes:

1. Defining operational standards related to nuclear
safety.

2. Obtaining AEC approval of procedures and equipment
involved in processing source and special nuclear
material,

3. Auditing all activities as related to criticality.

Health Physics

The 7 .- 1th Physics responsibility resides in the ;‘;fif?
Diréctor of Licensing of the Fuels Division. ~—~— 77

“That responsibility inciudes:

1. Defining operational standards: related to health
physics and industrisl safety. ~

2, Auditing 2ll activities as related to health
physice and industrial safety.

f
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207.1.4 Description of General Nuclear Safety Procedures

The Plant Superintendent will make frequent trips
through the' facility paying special attention to
adherence to procedures used., Any violations will
immediately be reported to the supervisor in charge for
disciplinary action. All new employees will be given
training on nuclear safety by a qualified employee
durinz the indoctrination period. Monthly safety
meetings are held at which time special topics such as
nuclear safety and health physics problems .are
discussed.

Changes involving special nuclear materials to equipment,
piping or procedures other than for such purposes as
maintenance or replacement with like equipment will be

- described in writing subject to the approval by the .
Director of Licensing of the Fuels Division, L
before such modifications or changes are made. Any
modification -of existing equipment, piping or procedures
which the Director of Licensing of the Fuels
;Division,lconsiders 2 significant change in nuclear
safety will be submitted as a request for license
-amendment and subject to approval of the AEC before
such changes are made.

207.2 Criticality Control

207.2.1 General

The general criticality control procedures follow the
recommendations included in such recognized publications
as: '

TID-7016, Rev. 1 - "Nuclear Safety Guide"

K-1019, 5th Rev. - “Basic Critical Mass Information and
Its Application to Oak Ridge Gaseous
Diffusion Plant Design and Operation"

TID-7019 - "Guide to Shipment of U-235 Enriched
Uranium Materials"

The primary criticality control procedures obsérved are
either limited safe batch, limited safe geometry ox
limited safe volumes. "Limited safe" means that the

unit is safe by limits of one or more of the following:
Enrichment, volume, geometry,- mass, concentration. In
some specific cases, the nuclear sefety of & piece of
equipment or a process is evaluated on the basis of actual
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207.2.1

207.2.2

- of the Director of Licensing of the Fuels Division,

General (continued)

critical data published in the many AEC reports. In any
event, each process, equipment iten or storage ares in
which enriched uranium is handled must be approved by
the AEC Division of Licensing and Reguletion (as

required by 10 CFR, Part 70). Many of the processes and +

equipment items for which license approval is herein
requested are duplicates of or essentielly similar to
those already licensed and used at our Hematite operations
Thus, general reference is made to our file under

SNM-33, and in particular to information contained in

our application for license renewal of July 15, 1963.

Unless otherwise stated the following tabulated
multiplication factors will be used to evaluate equipment
interaction. Also the following solid angles are used

to determine safe interaction:

Multiplication  Safe Solid
JIndividual Safe Feature Factor, K Angle, Steradians

5" Diameter 0.58 3.2
Limited Safe Mass 0.65 2.5
Limited Safe Volume 0.71 1.9
Limited Safe Geometry . 0.80 1.0
Organization

Each pexrson handling enriched uranium has the
responsibility of nuclear safety in that he is responsible
for following approved procedures.

When a new piece of equipment or modification of existing
equipment is planned, the person responsible for the
installation and operation contacts the Director o
©of Licensing of the Fuels Division. At this time
‘the nuclear safety problems are discussed. The design
then progresses taking into account the recommendations

When the design and basic Operating procedures have
been finalized, the[_Diréctor of Licensing of B
the Fuels” Division .prepares the license application
outlining the method of operation and basis for nuclear
safety. The Fuels Recovery Plant Superintendent prepares
detailed operating proczdures which include any special
nuclear safety requirements such as batch size, equipment
spacing, work area, handling procedures specified in the
license application. These procedures are carefully
&pplained to the Shift Supervisor and by the Shift
Suzeuvioly to the operator,

SR T R

Lo T Py
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207.2.2 Organizstion (continued)

In cases where the process and equipment is new and
unique to the plant, the Shift Supervisor and/or
Technician may start it up with natural, enriched or
depleted uranium to gain operating experience before
operators are assigned.

Plant audits are made at least quarterly by the 'Director
"of Licensing ‘as a continuing follow-up to see that =~
approved procedures remain in effect. Any deviations
noted are called to the attention of Superintendent,

Fuels Recovery Plant and Manager, Chemicals Operation,

207.2.3 Basic Plzn: Desien

The general arrangement of the plant is shown on
drawings A-601, A-602, A-603 and ¥-601.

The plant consists of a single principal building with
office, locker-room, general utilities and maintenance .
.facilitics to the front (West End) and storage and
processing facilities at the back (East End). A small
laboratory is located at the second level above the
locker-room area.

A paved yard is used for outside storage. A lagoon
with waste discharge control facilities is located
within the fenced area and just norith of the building.

The building consists of the following arveas (defined
by bays):

Bays ‘ Description of Operations

(For Bay designations see
Draving Y-601)

, Uranium Process Aréas
VII, VIII : . Shipping & Receiving Area

XIII, XIV, XVI, XVII, XIX Head Ends Processing Area

XX (3 floors) Purification Processing
Area

XV, XVIII, XXI _End Product Processing Area
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207.2.3 (continued)
Bavs Description of Operations
(For Bay designations see
Drawing Y-601)
Uranium Process Areas
XII- Product Storage Area
iv (Second Floor) Control Laboratory
Non-Uranium Areas
X1 Storage Area
IX ) ' ' Maintenance
v, VI : Utility Area
I, II, I1I, IV (First Floor) Main Entrance, General
' Plant Office, Lunch Room,
Clothes-Change Locker -
Change Room
Outside storage areas are the areas just north of fuel
gas supply package (4-13), north of Bays XIII and XVI,
and in the Nortlieast corner of the plant yard (see Sheet
No. ¥-601). These areas are used for storage of uranium
materials as received in protective spacing birdceages.
Empty shipping containers are so tagged and stored outside
prior to return to the owner,
207.2.4 Material Identity

Each order received in the plant is assigned an identify-
ing job number. Records are kept which make it possible
to determine the enrichment and customer when knowing only
the job number.

A tag on which this job number and U-235 enrichment is
shown 1s attached to each uranium container. As the
uranium passes tharough the process, each batch and lot is
identified by a sequential number and the job number.

This then “:comes part of the information on the container
tag.
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207.3

207.2.4 (continued)

"Foxr Zurther detail on procedures to protect material
identity .see Section 500, Non-Processing Storage =
Facilities and Equioment.

207.2.5 Separation of Licensed and Accountability Station
Material

Licensed and accountability station materizl are some-
times processed concurrently in the same pl:.: areas.
In thkis event, licensing regulations on criticality,
radiation protection and health physics in effect in
the area are uniformly applied to both types of
material.

The procedures for material identity discussed in
Paragraph 207.2.4 apply to both station and licensed
material. However, to maintain separate identity of
station and licensed material when both types are in
the plant, distinctive tags will be used for tic two
types of material. ’

Special ' -lear Material Quantities

The estimated annual throughput is expected to be approximately
650 kilograms of fully enriched uranium the £first year and
approximately 1200 kilograms of fully enriched uranium the
second year.

The maximum quantity of special nuclear material on hand at eny
ona time will be 2,000 kgs.

N .
The types of scrap for which these facilities have been
designed include:

U-2Zr zlloys as chips (6 - 20% U content); pickle liquors of U-2r
(less than 5 grams/liter) .

U-Al alloys (5 to 60% U content)

'
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207.3 (continued)

vo -ZrO2 (70 to 80% U content)

2
'U0,-21r0, - Coated (50 to 607 U content)

Combustibles as carbonaceous materials.
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VSUBJECT: PROCESSING - FACILITIES AND EQUIPMENT {§suzo Sept. 10, 1964
General Considerations SUPERSEOES Feb, 1, 1964
301. General Considerations

There are several points which apply to all of the process areas. These are:

1. Catch pans which are located under some of theequipment are for
the purpose of localizing any minor leaks or drips. This improves
housekeeping, keeps down the spread of contamination and reduces losses.
These pens are limited to a 1%'" high lip to provide safe slab height.

2. Insulation on pipe and equipment which contain uranium solutions will
. be made of impervious msterials (e.g., foam glass) and provided with
weep holes to prevent the possibility of giving greater dimensions
(volume, dismeter, etc.) of uranium than calculated.

3. Raschig rings (nominally 1%" by 1%" by 5/32") containing 4 w/o boron
will be used in the tanks listed below to provide added safety (over
and above controls insuring uranium concentrations less than 5 grams per
liter mentioned in the detail descriptions of the equipment itiems).

Data obteined at Rocky Flais and reported in RFP-201, Nuclear Safety’
Experiments on Plutonium and Enriched Uranium Hydrogen Moderated
Assemblies Containing Boron has shown that & 42'" diameter tank poisoned
with raschig rings as described above (except occupying only 17.8
volume percent of the tank) is subcritical st any hefght and with
fully enriched uranium solution concentrations up to 360 grams

uranium per liter. ‘

The raschig rings will be uniformly distributed in the vessels and
will occupy st least 227 of the volume.Y¥o insure integrity of the
raschig rings poisoning effect, the following controls will be
enforced: .

a) As a control of the boron content off the glass, samples of the
rings will be permanently stored in typical liquor of each vessel.
This liquor will be analyzed for boron weekly for at least four
weeks and monthly thereafter. If there is a significent increase
‘in the boron content of the liquor, the raschig rings will be
replaced,

b) Samples of the raschig rings from the bottom of the vessels will
be analyzed for boron at least once each year. The rings will
be replaced when analysis ehows the boron content of the tank is dowm
to 15 grams per liter,

¢) The vessels will be checked wonthly to insure that the tank is full
of rzschig rings.

*
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Jengrsl Comeiderations b surersroes 3-3-64

3.
6.

8.

&,

7.

Tanks and Vessels with Reschipg Rings

‘Extractor Feed Tenk {1-D-41)
Solvent Feed Tsnk : {1-D-5)
Raffinate Slop Tanks {1=D-21A end B)
ADU Filtrate Tanks (1-D=-24A end B)

Entrainment Separator an Evaporator (1-E-2)
411 Overflow and vent bottles used in the fecllicy will be 5" diameter,
All pump cesinge are lese than 4.8 1iter volume,

To prevent employees from collecting lezke snd overflowe of specisl
nuclear materiels in unsafe containrers, the £ollou1ng steps will be
tekea:

a) Esach new employee will be instructed mot to uee unssfe containers
for such purposes,

b) Any containera such as waste peper, mop buckets, etc., used in
the procese area ere limited to eafe geometry or have holes such
the: e safe slab or volume is maintained.

¢) Special instructions exe provided tc the employeee for cleanup.

Festures “end controls which protect egeinst uranium bncking up into
unsafe sized vessels in the event of:

&) Alr fallurs

1) &air lines which open into process vessele drop down from
hkesders which sra st higher elevations than the vessele,
thege lines erz s2quippad with check valves.

b3 in the event of an air failure, the op2rator turne off
"~ the ailr valve,

k) Steam failure
The samz featuree ag described ehove hold for the steam lines.

The {tewm: marked FI ave flow Indicators end in all casee are less than
¥ fneids disaster,
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302. Head Ends Processigg_ﬁrea (Sheet Number A-602, Bays x; X1, x111, x1v,

XVL, XVI1 end XIX)

302.1 General

This area iec deeigned for the safe processing cf fully enriched
uranium through the use of geometricelly safe equipment or through
the use of processing equipment with prbperly applied sdministra-
tive controls,

Exemples of each are:

SN

b)

Unlined digsolver (l-J-4) which by design ig geometricelly
eafe for solutions of all concentrations.

Degreaser (1-D-22) which 1is sefe for degreasing batches of
lese than 350 grams of U-235 end concentrations of legs than
5 grams per liter U-235 in the eolvent.

Activities in this aree:

- 1)

-2)

3»
~ type form.

4)

5)

6)
7

Preliminary handling, sorting, eampling, crushing,

degreesing, etc,, of scrap feed materiele. This represents

the veriety of problems in preparation of scrap for dissolution
or transfer of solutions for processing.

Diesolution of U-Zr in small chunk (chips) form.

Dissolution of U-Al in emall-chunk-piece (or platelet)

Dissolution of U02-Zr02 type screp materiels.

Adjustment and preperation of U solution type scrap material
(such as U-Zr plckle liquor) for subsequent purification
processing.

Aesaying filtretes from Operations (2), (3), and (4) sbove,
Miscellandous screp proceseing (such es reprocessing of

reject betchee, filter ceke reprocessing, emall gize gscrap
joba, ete.),
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302.2 Preparation of Solid Scraps for Processing (Sheet A-602, Bays X1V, Xvil)

362.2.1 General

Solid scrap materieles will require different treatment depending on

. their form prior to their dissolution. This will consist of weighing

out batches for dissolution, wet or dry milling of these batches and

- packeging the batches in a process container for transfer to the

subsequent proceee step., These operations will be done in Glove Box
1-L-1, Hood 1-L~1%4, or Hood 1-L-9A depending on the as-received
conteiner and treztment required.

The shipping contelvers in which solid scrsp is received will very in
gize and geowetry which is determined by the physicel form of the scrap
and the uranium content. Usually the scrap is packeged in individual
cans which in turn have been packaeged in & safe 5" diamzter pipe within
& birdcage. Incoming shipments of solid scrap will be visually inspected,
sampled and analyzed; information thus geined will be compared against
shippers material transfer stetements.

302,2.2 Clove Box l-L-l, (Sheet Number A-705)

- One as-received container and one process container will be in this box

at a time. The gcrap will be transferred into the process container in
the required process batch quentity., This will be weighed on scale 1l-W-1,

- The maximum eize process contelner will be cne gallon.

. Access to the glove box is through e double door airleck. The size of
. this airlock restricte the glove box to containers of & eize only

comparable to the one gallon process container.

Nucleer safety is sssured since the “as-received" container was
subcriticel during shipmant, subdividing its contente into the process
container will gerve to further reduce the reactivity of the material.

302.2.3_Hood l'!a"lag (Sheet Rumber A'709)

This hood 1s equipped with rollers, (1-K-4) for ball milling or blending,
and & drying oven, 1-H-6. Also & bottle filling compartment is lccated
under the hood.

Only cne of the following lieted jobe will be permitted &t a time:

| Lot blending end packaging.

2. Unlosding "as-received" contziners too large £or glove box I-L-l.
3. Wet or dry bell wmilling end drying.

G, Loading and unloading muffle boxez.
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Lot Blending

The blender losded in glove box 1-L-6 will be rolled on the ball mill
rollers to accomplish the degired blending. After rolling, the blender
is unloaded into & can or bottle installed in the bottle filling

- compartment, HNuclear safety of this process is assured by the dryness
of. the material being blended (eee paragreph 304.10).

Unloading ""As-Received'" Containers

Nuclear safety is assured during this operation by the maintenance
of a safe condition of the "as-received" container during shipment
and storage. Transferring the material to a process container will
serve to further subdivide it, resulting in added safety.

"Ball Milling

The ball mills are 5" I.D. by 5-1/8" long. The rollers will hold a
maximum of 6 such miils resulting in a safe diameter condition for all
materisls having a density less then 3.2 grams uranium per cc. For
materials having e density grester than this, e maximum of 2 wmills
together spaced 1 foot from one other wmill will be used; in ecditiom,

a mass limit of &4 kg U-235 per ball mill will be maintained. Spacing
in this cese will be mainteined by a dummy bsll m{ll. The dummy ball
mill will be peinted red or otherwise distinctively marked for positive
identification.

Drxing

The oven 1-H-8 will hold two 12" x 12" x 1%" trays. This oven will
be used to dry eclids as required for further processing.

Loading and Unloading Muffle Boxes

Some materiels may require a high temperature drying or celcination
to properly prepsre them for further processing. The muffle box
used for this 1e described in paregraph 305.3.

Interaction

The maximum solid angle calculated f&r the activities of the hood
is less than 2 steradians. Using the muffle box ss the most reactive
‘unit, the allowable solid angle is 2.1 steradiamns.
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302.2.4 Hood 1-L-9A (Sheet Number A-709)

This hoed is similer to Hood 1-L-14 except it is equipped with only
rollers for bell milling erd a bottle filling compartment.. Only ome
of the following will be done at a time:

1. Unloeding "as~received" containers
2, Wet or dry ball milling.
3. Equipment cleanup.

The nuclear sszfety discussion of paragraph 302.2.3 is epplicable here.

302.2.5 Glove Box 1-L-9B (Sheet Number A-709)

This glove box contains & hammer will for milling. It will be used
for dry milling of ery materisal requiring this type of dilling.

The glove box will be limited to ome one-geallon poly bottle of feed
or one muffle box of feed and one cne-gellon poly bottle in a bottle
compertment in the bottem of the gleve box to collect the milled
product. The mill 1s less then & one gallon volume.

Interaction of 1-L-9A and 1-L-9B

The maximum solid angle calculated for the hood end glove box

. o equipment as one interacting eystem is less than 1 steredifen. Eince

R BT the most reactive ftem 18 the cne gallon bottle, an allowable solid
o engle of 3 steradians is in effect. ‘
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302.2.6 Degreaser (Equipment No, 1-D-22, Sheet Number A-602)

Genergl .
Uee of this Degreaeer is for the purpose of removing orgenic
films, such as oil, from alloy scrap metal entering the
processing cycle.

Egquipment and Nuclear Ssfety

A fine screen basket of such size as to fit the 7 ¥" X 7 §¥"
cleening eection of the Degreaser, is placed on a tray one
inck or lees in depth. The contents of the incoming container,
or up to 350 grams U-235 are placed in the screen. Organic
solution which dreins off is placed in a five inch eleven
liter bottle, sampled and contents dieposed of in an &pproved
wanner (by feeding back to celciner in emall quantities or

by burning in suitsble equipment).

The screen box is guspended in the vapors of the Degreaser
until the alloy 1e degreased. The slloy is then handled as

" routine incoming scrap.

Degreasing 1iquid is egitated with eir in order to get &
representstive sample, Contents of the Degreaser solvent
will be controlled to lese then 5 grams U per liter.
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' 302.2.7 Head Ends Calciner (Equipment Number 1-H-7, 1-X-23, Sheet

A-706)

Caleiner

Combustible uranium residues generated wlthin the plant or off-site will

be transferred into one-gallon bottles ir hood 1-L-14 or 1-L-94 and
emptied into 2" x 8" x 24" Hastelloy-C :-ays =-- one bottle and onme tray
at a time. The two trays are covered with loose fitting lids. Two trays
will be transferred one at & time and placed in the furnace in a single
slab. The furnaces will be closed and heated to distill off low boiling
organics. Air will then be introduced and the combustibles burned to
ash. The trays will be removed and any material remeining in tie retort
tube will be removed and put into the tray. Thzs will complete the

cycle of operation.

Off Gas Handling

Gases. from the distillation and burning will be washed with water in
scrubber 1-X-23., The scrubber liquor will be szmpled after each cycle
to insure against & buildup of uranium above a 2 gram per liter limit
(although a five gram per liter concentration is safe).

Ashes from 1-H-7 4n the two trays will be returned to hood 1-L-14 or

1-L-94 for processing as described in sections 302.2.3 and 302.2.4.

Nuclear Safety (Drawings H-5054 & M-1148-5)

The cross sectional area of the calcimer tray (2" decn x 8" wide)
is less than that of a safe 5" diameter cyclinder. Also since the
material is first packaged in a one gallon bottle, the contents of
the tray are less than a safe volume. '

g A e e
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302.2.8 Dpecled Hood (Equipment Number 1-L-17, Sheet Number A-GOZ)

Operations to be carried out in this hood are presently
in & development gtage. License for operation of this
erea will be requested at a later dete.
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' 302,2.9

Ali Purgosé Hood (Equipment Number 1-L-18, Sheet Number
A-602)

Equipment details for this hood have not been developed.
License for operation of this area will be requested at

e later date.
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E 362.3': :Tray Dissolver (Equipment Number 1-J-5 i and B, Hoods l-L-3

~ &, B, C, Sheet 4-3802)

Gen - T

U-Zr alloy scrap. This is scrap generated in fuel
element fabrication and consequently accurate knowledge
of the uranium assay is readily available. ’

B The dissolution batch is weighed out and packaged in

glove box 1-L-l1 or Hoods l-L-l4 or 1-L-9A (reference
section 302.2.2, 302.2.3, and 3.2.2.4 respectively).
The batch is traacferxrred by hand to the tray dissolver
where it is spread uniformly over the surface of the
tray. & measured quantity of acid is sprayed onto

. the material filling the tray. When dissolution is

complete it is adjusted as necessary for extraction and

. then drained by gravity to filter 1-F-6 and from the

©.302,3.2

filter by vacuum to holding tank 1-D-36. When tank
1-D-36 is filled the solution is transferred to the
assay tanks 1-D-34 (reference section 302.7).

Equipment and'Nuclear'Safetv

4)  Tray Dissolver 1-J-5A and B

The trays are each 1 3/4" high by 25 1/4" by 25 1/4u'f"

and as such constitute a nuclearly safe slab
(Figure XV, K-1019, Fifth revision), the 25 1/4"
/by 25 1/4" erea being equivalent to a 2::" diameter,

"In addition to the saf "ecrat*y of the . ;rays, the
dissolution batch is 11 .wd to armaximum of 350 -
grams U=-235, " Also efflc;ant dissolution of the

batch. requires that the material be spread out over

the tray rather than piled up.

The chemistry of dissolution of U-Zr alloys require
that the Zr concentration of the resulting solution

be limited to 50 grams per liter. The tray capacity| -

, is only 17 liters thereby limiting the total Zr in
-, the dissolution batch to 850 grams. Since the
. source of this type of scrap is fuel elements the
- normal maximum uranium content of the alloys is

- 10%.- Therefore the maximum size of the batch is

94&0 granw.of U-2r alloy contalning 94~'grams of
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302.3.2 Continued

inch pipe.

‘* B) Filter 1-F-6

This filter is similar to the diss:
1 3/4" deep. It is located below oo
Nuclear safety is assured by the sai:
solids collected on the filter will b:
? -zqlution step. These will be rema:d
not to exceed one inch depth, packazio ia
ethylene bottle, and transferrcd o szorag
drained through a one~half inch pive to 1

C) Tank 1-D-36

This tank is a nuclearly safe Fiv

@

The transfer from the filter to the tank is
The vacuum line i{s equipped wich a mocisture
any liquid going into the vacuum systenm

D) 1Interaction

The maximum solid angle caluu*h_u
(1-3-5 A and B) is less than $.5

mn

0.6 steredians.

Z) Gereral

Uranium containing solutions camnct -zck up

c Ty R
—te e b bl

uranium. Assuming an error In the ascay of the ailoy by as
much as a factor of 3 the urcnium conzint of the batch is
only 282 grams. The dissolvers oo drawnzed tirough a cne-half

necas sary insolubles

ae-gallon poly~
Tae filtrate is
3

by means o vacuum.
alarm to datect

The solid angle calcllated at the filter 1-F-5 is lezs than

into any unsafe

geometry equipment due to physical bueaks in the piping.

-

AN
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302.4

Unldned Dissolver (Equipment Number 1-J-4, Sheet Number A~701)

vented through the roof.

302.4.1 Generel, Process and Equipment Description

Scrap of the U-Al alloy type is dissolved in this
proceseing equipment. By design, the equipment is
critically safe consisting of two vertical 5" diameter
columns of stainless steel approximately 9'0" long,
connected by & 2" diameter crossover near the top and

a 3" diemeter crossover at the bottom. Columns are
reduced to 3" dismeter before the 3" diameter crossover
tee. The charging port of the equipment is in glove
box l-L-4.

The scrap is weighed out in glove box 1l-L-1l, transported
to the eir lock attached to glove box 1-L-4,and charged
into the scrap basket (3" diameter) through the charging
port.

Acid is charged to the system from the nitric acid gage
tank (1-D-27, 12 gallons capacity). Distilled water {is
charged from the 6" diameter pyrex measuring tank. A
weighed catalyst is sdded in the same manner as the
scrap. The golution is circulated by introducing sir
to & vertical riger between the columns.

The solution containing the dissolved U-Al alloy is air
blown through filter l1-F-24A (7%" x 7%" x 6'") to the
assay tenk (1-D-34) for sampling and weighing.

The filter cake consisting of low uranium acid insol~
ubles will be transferred in 12' x 12" x 1%" trays .to
1-H-8 drying oven in hood 1-L-16 and handled as describ-
ed in section 302.2.3. .

Air introduced into the dis:zolver for mixing is vented
through an air separator and demister, the dissolver
vent condenser (1-E-7), cyclone (1-X-2) and out the
vent stack.

Condenser (1-E-7) acts as a reflux condenser returning
the condensed liquid to the dissolver. The gases which
enter cyclone (1-X-2) are stripped of any remaining
entrained moisture -and the liquid collected in a 4"
diameter by 5' long stainless steel pipe which is
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302.4.1 (continued)

‘No, 1-D-27, Sheet No: A-902)

302.4.2 Equipment and Nuclear Safety, Unlined Dissolver System

Glove Box (Equipment Number 1-1~14, Sheet No. 4-704)

Thie item of equipment 1le constructed of stainless steel with .
overall dimensions of 37" x 20" x 27",

Digsolver Vent Condenser (Eguipment No, 1~E-7, Sheet No. A-902)

This condenser is a single pass stainless steel water ccoled
condenser and is less than 5" I.D. by 11-3/4" long.

qulggg_(zqﬁipment No. l-X-2, Sheet No, A-902)

Cyclone 1is fabricated of stainless steel, &' diameter body
reduced to 1" for drain to vented tank.

Equipment and Nuclear Safety, Nitric Acid Gage Tank (Equipment

This tank (12 gallons capacity) meters nitric acid to both
the lined and unlined dissolvers. Feed for this tank is
from the outside nitric acid storage tank (1-D-29).

An atmospheric separation is made in the process inlet to the
dissolver to prevent solution from the unlined dissolver.
(1-J-4) being pressured into the auxiliary tanks.

o/

Equipment and Nuclear Safety, Distilled Water Gage Tank R 2
This tank (6" diameter x 48") holds approximately 21 liters
water, Feed for this tenk is from the distilled water tank
in the utility room. '

An atmospheric separation is made in the discharge line
from the tank to the dissolvers to prevent solution from
being pressured into the gage tanks.

Disgolver l=J-4

The nuclear safety of the individual components of the dissolvex
(1~J-4) is assured by the 5" diametexr or smaller components.
The maximum eolid angle calculated for the dissciver is less
then 3.2 steraidans,

Thexre are four tees in the dissolvef syetem, the largest of
which ie 5" x 5" x 2" which is equivalent to 4.2" dizmeter tee.
This 1s safe per Teble III of TID-7016, Rev. 1,

Insulation on the dissolver components consists of a non-
abacrbent foam glass.
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302.4.2 (Continued)

Condenser l1-E~7

The condenser 1-E-7 is & safe 5" diemeter. It is located above
the dissolver by one common centerline with the dissolver leg
end as such mekes & negligible interaction contribution.

Cyclone 1-X-2

The cyclone 1-X-2 {& of safe diameter. Since it is used for vapor
disenttainment,'ipteraction effects can be neglected.

Any liquid seperated by the cyeclone will collect in the safe

4" diameter by 5' long tank. Since these condensables will have
little or no uranium, interaction effect cen be neglected; but

for additionel safety thie tank is more then 24" from the dissolver
legs.

Interaction

The waximum solid engle subtended at the dissolver is less than
.1 steradien. _ )
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302.5 'Teflon Lined Dissclver (Equipment Number 1-3-1, Sheet Number A-902)

302.5;1 Dissolver Charge Glove Box (Equipment No. 1-L-13, Sheet A-705)

The transfer bottle confatning the scrap will be transported from
the counting glove box, l-L-l, the ball milling hood, 1-L-9, or

- 1«L~14 to the dissolver charge glove box, 1-L-13. The scrap trensfer

bottle 18 introduced to the dissolver glove box through the air lock
provided and the scrap charged in to the dissolver scrap basket

through the opening provided. Nitric acid {s charged to the system
from the nitric scid gauge tank 1-D-27, hydrofluoric acid 1is charged
from the HF gauge tank 1-D-30 and water is charged from the six inch

"~ Pyrex measuring tank.

" Nuclear safety of this glove box 1is asgured by the use of the eafe

volume one gallon transfer bottle one load at a time and that the
material is in the dissolver before addition of the reagents.
Although the gauge tanks 1-D-27 and 1-D-30 and the water teuk are
not safe for nuclear solutions containing more than 5 gms/liter of
uranium, air gaps incorporated into the piping from the tanks toc the
dissolver prevents any nuclear solutions from entering these tanks,

302.5.2 Teflon Lined Dissolver (Equipment No. l-J-1, Sheets A-707
"~ and A-902) ' : .

Basicelly the unit consists of one vertical six inch diameter pipe
and one verticel four inch dismeter pipe connected by a three inch
diemeter plpe at the top end by one and cne-half inch dismeter pipe
at the bottom. The two legs are separated by three feet-eight fnch
on centers. These are standard schedule 40 steel pipes that have
been lined with teflon. The outside surface of the six inch pipe
has been covered with & cadmium sheath having & minimum thickness
of 0.030 inch and a maximum thickness of 0.055 inch. The gix inch
dissolver leg has also been reduced to three inch diemeter before
the insertion of the three inch diameter crossarm at the top of the
.dissolver to eliminate intersection problems. A 3.70 inch 0.D. by
3.18 inch I.D. perforated teflon tube is inserted in the six inch
diessolver leg and serves &s & container for the materisl to be
dissolved, S

" The dissolver i{s charged (maximum cherge will be 6 kg of uranium)
as indicated in Section 302,5.1 and a blind flange is used to closge
the dissolver charge port. Acid is edded through a two inch diameter
pipe on the four inch diemeter leg. The solution circulated around
the dissolver system by mesns of a pump, 1-P-8, which is piped intc

*

.
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the 1%" teflon lined pipe connecting the bottoms of the two vertical
legs. Tracing eround the vertical legs provides the required heating
and cocling of the dissolver.

Fumes and vapor§ generated during the dissolution process ere vented
from the 4" diameter leg, through a demister, a condensing section
(water cooling coil), end a 4" diameter cyclone, 1-X-1 (Sheet A-902).
The non-condensable gases discharge out the vent stack and the liquids
drain from the cyclone to & 4" diameter receiver tank. Since these
condensables have little or no uranium, interaction effect can be
neglected but for edditionsl safety this tank is more than 24" from
the dissolver legs.

When dissolution is complete, adjustments are made as required by
the job to make the liquor suitable for extraction. These adjustments
could include reducing the excess acid, eddition of chemicals, etc.
The liquor will then be coocled by using water in the tracing lines
and then the batch trensferred through & filter, 1-F-24B to the
- agsay tenks, 1-P-34, for sampling end weighing.

302.5.3 Nuclear Safety of the Teflon Lined Dissolver - 1-J-1

Figure 3 of TID-7016, Revision 1 shows that a 6 inch diameter with

a one inch thick water reflector (mominal reflection) is safe for
solutions having an H/U-235 ratio greater than 20 (1000 grams per
liter). The total wall thickness of the dissolver exclusive of

the cadmium sheath and other external coverings is less than one-
half inch. For thicknesses up to 2-1/2 inches, steel as a reflector
is equivalent to water (page 9, K-1019, Fifch Revision). 1If it is
also sssumed that the teflon lining is water, the reflecting material
inside the cadmium sheath 1s equivalent to one-half inch of water.
Therefore, the dissolver is safe with a nominal reflector. However,
nominal reflection csnnot be guaranteed during normal operation and
further steps must be teken to insure safety.

A considersble amount of published criticzl data has been compiled
snd 1{s included in ANL-5800, "Reactor Physics Constants", Table 3-65
on page 248 of ANL-5800 lists critical parameters of water reflected
stainless steel tanks of fully enriched UOyF; solutions.

The critical height of water reflected stainless steel cylinders has
been plotted versus U-235 concentration in Figure 1l. From this it
can be seen that the minimum criticel height of 6-1/2 inch and 7 inch
diameter cylindere occurs in a conceantraiion range of 400 to 500 grams
U-235 per liter, '

Further exsmination of the data ehows that the fiet change (increase)

in eriticel height with 2 reduction in diameter is greater for smaller
diameters than for larger diemeterz. This i{s moxe epparent in the
following table. :
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STAINLESS STEEL WATER REFLECTED CYLINDERS

H/U-235 = 43,9 (538 grams U-235/liter)
From Tebles 3-65 end 3-77, ANL-5800

Dismeter, Critical Height, Net Increase,
Inches 1 ’ Cm. Cm.
10 . s 14.9 2.9 (10" to 9™)
.9 17.8 ’
8 .21.9 4.1 (9" to 8")
7 32.7 10.8 (8" - to 7")
6 % 47.1 4.4 (7" to 6%")
6 118.4 71.3 (6%" to 6")
5.8 118.4 7L.3 (6%" to 5.8")
Estimated

The effect of e cadmium sheath .020 inch thick (.44 grams Cd/cm?)

on the same cylinders is tabulated in Tables 3-67 and 3-68, pages
- 249 and 250 in ANL-5800 and is also plotted on Figure 11. In this
~case, an 8 inch diameter cylinder was the smallest critical cylinder.

These date bave also been plotted in Figure 12 as critical height
versus dismeter. For purposes of comparison, water reflected, .
cadmium sheathed-water reflected and unreflected cylicders have been
included. From Figure 12 it is apparent that the addition of the
cadmium sheath shifts the critical height versue diameter curve
- toward the curve for unreflected cylinders. It is also evident that
the slope of the cadmium sheath curve and unreflected curve is
greatexr than the curve for water reflection. Extrapolation of the
'cadmium sheathed curve indicated that an infinitely loang cadmium
sheathed water reflected cylinder must be greater than 7 inches in
diameter to be critical. A modified one group caleculation

(enclosed in the appendix) made for. a concentration of 400 grams
U-235 per liter (optimum for the 8 inch diameter cadmium sheathed
tenk) indicates the diemeter 1s 7.4 inches.




NO. 300
UNITED NUCLEAR
C ORPORA AT ON f"“g or 13
SUBJECT! PROCESSING - FACILITIES AND EQUIPMENT I8BUES Seor.10,1964
Head Ende Processing - SUPERSEOES Dec.l,1963

Examination of :hé data shows that the cadmium sheath increases the
critical height of the 8 inch cylinder to that of a 6 1/2 inch

" cylinder without the cadmium sheath. Similar results are achieved

by the addition of the cadmium sheath to a 9 inch cylinder, i.e.,
the critical height increases to that of a 7 1/2 inch diameter
cylinder without the cadmium sheath. Thus the cadmium sheath has

‘the effect of reducing the diameter by 1 1/2 inches.

The inside diameter of the teflon lined dissolver is 5.8 inches and
from the above discussion, it is concluded that the sddition of the
cadmium gheath to the outside of the dissolver makes thies a safe
diemeter for an infinite length even in the event of water reflection.

The data of Teble 3-84 in ANL-5800 shows that the interposition of
stainless steel between an enriched uranium solution and its water
reflector increases the criticsl height for steinless steel thick-
nesgses up to one-half inch. From this it can be concluded that the
application of the above critical data (which was observed for vessels
with 1/16 inch walls) to the dissolver (with a total wall thickness,
including the teflon lining, of less than 7/16 inch) is not in error,
but f{h fact is probably somewhat conservative since the effect of the
wall thickness between the solution and ite reflector has no: been
teaken into account.

To maintain the integrity of the cadmium sheath, the sheath will be
held in place by steel straps painted with & polyester resin.

The maximum solid angle subtended at the 6" diameter cadmium wrapped

‘leg of the dissolver is less then 1 steradian.

Teble I, page 7 of ORNL-2367, "Critical Mase Studies Part IX" lists
critical data for seven 6 inch diameter cadmium wrapped cylinders in

& hexagonal array. Here it can be seen that the water reflected
c¢ylinders could not be made critical at any height for edge to edge
spacings of 2 inches or more. Similarly, unreflected cylinders could
not be made critical at any height for edge to edge spacing of &4 inches
or more. None of the dissolving end ascsay tanks are spaced closer than
24 inches. Also, the solid angle calculated for the central cylinder
of the unreflected array at 3 inch spacing is 10.8 steradians. Thus

it cen be concluded that the dissolver system discuesed above is safe
individually and from 1ncetaction effects,
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302.5.4 Acid Insolubles Filter (Equipment Number 1-F-24B, Sheet
Kumber -

The cooled adjusted solution 1is filtered on filter press 1-F-24B,

a steinless filter prees, to remove acid insolubles. The low urenium
filter cake will be transferred im 12" x 12" x 1%" trays to drying
oven 1-H-8 in hood 1-L-14 end handled as described in section 302.2.3

This filter 1is 7%" x 7%" x 6" -=- a safe geometry per Table XV of
K~-1019, Fifth Revision.

The solid angle subtended et the filter 1~F-24B is less than one
stereadian. '

TR
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302.6 U Solution Type Materizls (Equipmcnt Numbers 1-D-12 andll-D-41,
Sheet A-903) '
302.6.1 Genersl
Uranium solutions for recovery are low concentrations,
less than 5 grams U-235 ger licer. In the case of
pickle liquors, the concentration is normally less than
2 grams per liter, -
302.6.2 Sampling
- Prior to the start of processing of the solutions each
drum is sampled for uranium analysis. In the case of
known process .solutions (e.g. pickle liquor) received
from another United Nuclear Corporation Plant, this
would be the shippers azalysis with a check on at least
one drum per shipmeat.
For solutions received from other a?ipners, each drum
is sampled and enalyzed. Also in the case of unknouwn
process solutions received from another United Nuclear
€orporation plant check samples will be znalyzed on each
drum. 1In all cases the highest analysis determined will
be used in the determination of starting batch sizes.
Uranium Solution (Pickle Liquor) Process

302.6.3

b el _ - .
Solution that has heen received ead accepted for procass-

ing is transported from the ou.sxde storage area set
aside for pickle liquor storaz: to inside the facility,
Bay XIX. These solutions are received in 55 gallon d-sms.
The uranium concentration is normally z maximum of 2 . .=z
per liter. The contents of the drum are transferred to
the raw liquor tank (1-D-12, $0 gallon capacity) by
pouring with the aid of the drum tilter attachmeant of the
monorail hoist, or pumpin; Irom the Crum.

4
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¢ if The pickle liquor is trzated by wiving -+ %h zluminum as nitrate -
= or hydroxide Lf HF ie present. I% i @ useutralized by
G L eddition of ammonium hydroxids to yi:zid 2 sslution epproximately
. .3 molar with respect to nitrie azid, ' ;
; . Amponium hydroxide is tranmsferred tv th: 2d justment tank by transfer
i - from the outdoor storsgs tank 1-&~-1, 7093 galloa capacity.
’ The treated pickle liguor le twansf:sived ko the Extractor Feed
Tank (1-D-41i, 1500 gallon yachi,;, 3. gallons met capacity
due to Boron Pyrex Raschig Rinmgs) thvough a filter, 1l-F-1,
- (Sheet Wo. A-~903) 4" diamoter bv 13-
‘“*5302.6.¢. Equipment and Nucleérvs fzev, bz Licuor 8% rteme

ickle liquor process {is
{ona to less than 5
rams psr liter for

n the treatmwent tank,

The nuclear safety of ths stars «of
aseured by limiting thsz U-235 -y
grams per liter {normally l=s
pickle liquor) and limiting cacn 1z
1-p-12 to 350 grams U-235,

'zh G-‘

Controle sgainst doubla Lziching

capacity of the tenk ie % pcilouz., The 55 gallon pickle liquor
betch plus the requirad neuty rltzing yolume of ammonium hydroxide
will exceed half the wvolusa of the tenk.

tank i-D-12 exist since the
o

The quantity of ammonium hydrouidzs used is determined for
neutralizing,but not to cauze & gitation, Should precipitstion
occur, the 350 gram batch £33 assure safety. -

ht

ﬂé
&) l
.’::'

* Tank l-D-41 safety is zeiours 4 by the less than 5 gram per liter

. concentration. In zddirinon le tenk i3 filled with Boron Raschig
Rings &srbackup safeiy. Taz filzer 1-F-1 iz safe geometry and

;- will filter any imsslubiz: and precipitsce that may inadvertently

- occur in 1-D-~132,

Since the golutions Frnte ''''' o tenks 1-Del? and 1-D-41.are
. less than 5 grams §-235 por Li % Iexeraction effects on and
- by these tacko can be naglecisd,

o
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302.6.5 Other Liquoxs

The processing of liquors other than pickle

liquor will

be done the same as described above including the
specified concentration and batch control procedures.
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302.7 Assay Tanks (Equipment Numbér 1-D-34A, B, C, Shact Number A-902)

302.7.1.

- 302,7.2

Process and Equipment Dazgription

These tanks (3" diamster by 10'6" long) recaive adjusted
filtered solutions from the Teflon liuned Dissolver (1-J-1),
the unlined Dissolver (i~J-4), and the tray Dissolvers
(1-J-54 and B),.and the &all purpose Kood (1-L-18)for
sampling end weighin;. Tue proper Assay Tank is rolled
into place and the ficxible comnections mads. As:zay
Tanks are fitted with physicsl spacers to maintain a
minimum surface to surface distance of 24" between tanks,
Solution from the appropriate Lissolver 1s valved into
the Assay Tank. When the tank has £illed, the required
samples for Accountability are obtained.

After sampling and weighing, the solution is tramsferred
to the Extractor Feed Tanks (1-D-94 to F) which are each
5" diameter by 45' long, capacity 45 zcilons, end will
serve as feed to the Extraction Coluzz or the Mixer
Settler (1-C-1, future).

Equipment assczlated with the Assay Tazks are &s follows:

a) 5cale (1-w-2), 220 kgs cajacity, beam capacity 5 kgs.,
;1000 & diul 2 blazk beass to nrovide tare.

b) Demister for the removal of extrained droplets in
the air stream, 3" diamster Ly 138" long.

¢) Five inch diameter vint bortle &s backup protection
for any liquors that may carry past the Demister.

Buclear Safety

The maximum solid anzle subtended at the Center Assz
Tank (1-D-4-B) is lcss tham 3.2 stercdians.
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'3.303. Purification Process Area (Sheet Number A-602, Bay'ﬁx, 3 Levels)"S
5. 303.1 General |

L The extraction area is designed for the safe proceessing of

s fully enriched uranium through the use of safe geometry
RPN equipment extraction columns. Solutions will overflow to
the floor before flowing to unsafe geometry equipment.

~ Activities in this area include:

1) Extraction of urenium from impure acid solutions from
the head end processing ereas by employing an orgenic
solvent.

2) Scrubbing of the orgenic solvent with an aqueocus -
~ - golution.

- 3) Stripping the organic solvent of the uranium present.

4) Rewmoval of traces of organic solvent from the aqueous
strip sclution stream.

S} Clean up of orgenic solvent before recycling.

.; . 303.2 Equipment end Process Description, Pulse Columns end
. Clesnup Systems

303, 2 1 Extraction Column (Equlpment Number 1-C-6, Sheet
Numbexr A-904)

. Acid feed to the extraction colummn (32 feet long by
3 fuches diemeter, vertically mounted and fabricated
of steinless steel end gless) is transferred from
the extractor feed tanks(l1-D-41) or (1-D-9) through
either of two metering pumps (1-P-2A and B).

Orgenic solvent is transferred to the extraction
- column from the solvent feed tank (1-D-5) tlirough
e metering pump (1-P-33).

: S . As the two streems, acid feed and organic solvent,

R - it make contact in the extraction columm, the organic

S ' ST " stream selectively removes the uranium from the

acid stream which enters near the top of the column
i ; = ST while the organic eolvent enters near the bottom.

BRI "~ As the two immiscible solutions flow countercurxently

S ‘ " through the column, the entire contents are being

. .pulged by & bellows type pulee generator.
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. 303 2 1 (Continued

The acid discharge from the bottom of the column extracted
of uranfum is transferred &s raffinate to either of the
slop tanks (1-D-21A énd B, 1200 gallon capacity, 800 gallons
 net, due to Boron Pyrex Raschig Rings) by means of pump
" (1=P-4) and held for further treatment.

" The urenium bearing organic solvent discharges from the top
of the column, flows by gravity es one feed stream to the
lower portion of the scrub column (1-C-7).

; 303.2.2 Scrub Column (Equipment Number 1-C-7, Sheet Number Aw»904)

' The scrub columm (15' x 3" diameter) operates in the same
" manner as the extraction column. Urenium bearing organic
soclvent enters the lower portion of the column bx_gravity
a8 overflow from the_extraction_columm, ;
§52m39299“5 solution _enters_the top of the column
by gravity i:om the scrub solution tank (1-p-3, 400 gallon
Capacity). Little exchange of uranium between the organic

solvent and the aqueous phase takes place in this column.

The aqueous phase dischérgiug from the bottom of the
column is transferred as another feed stream to the extraction
column by means of the acrub recycle pump (1-P-30). ' ’

The uranium bearing orgenic solvent stream discharging
from the top of the column is transferred to the stripper
column (1-C-8) as feed.

Kt

© 303.2.3 stripper Coluim (Equipment Number 1-C-8, Sheet Number A-904)

The stripper column (same as 1-C-6) operates in the same
-manner a8 the extraction colum. Uranium bearing orgenie¢
7 solvent from the scrub column enters the lower portion
.. ' of the column as feed and strip solution enters the top .
- of the column from either of the strip solution tanks
" (1-D-6A and B, 400 gallon capacity).

lit~f As the two immiscible streems make contact in this colummn, '
" the uranium tied up by the organic solvent tranafers to
" the aguecus atrip aolutlon. o
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1303.2.3 {Continued)

303.2.4

303.2.5

303.2.6

77303.2.7

303.2.8

The organic solvent minus the urzniu- flows by gravity
through the solvent cleanup column .- .-Y; coatzining an
aqueous solution, e.g., sodium carbounate, and then to the
solvent storage tank (1-D-5) to be recycled through the
process.,

The aqueous solution c:utzaining the purified uranium,

flows through & column (1-C-10) containing an organic,
e.g., trichlorethane, to remove traces of organic solvent,
and then pumped to the overhead OX liquor storage tanke,
(1-D-10 A, B, and C).

Organic Feed Tank (Equipment Number 1-i-5, Sheet lumber A-904)

This tank (1-D-5, 80 gzllons capacity = net capacity 62

: gallons containing Borom Raschig Rings) serves as a fead

tank to the extraction pulse column and also as the bulk
storage tank for Tributyl Phosphate.

Scrub Solution Tank (Equipment Number 1-D-3, Shee: Number A-904)

This tank (400 galloa capacity) 1is located on the third floo:
above the pulse columns. The weak scrub solution is made up of
nitric acid from the outside storage taznk, distilled wa:er,
and/or ammonium hydroxide from the cutside storage tamk.

Strip'Acid Tanks (Equipment Number 1-D-56A and B, Sheet Nunber A-904) -

- Solution made up in these taanks (405 gallons) is an aqueous

solution.

Sodium Carbonate Tenk (Equipment Number 1-D-11, Sheat Number A—SO&)
This tank has been removed.

Distilled Water Tank (Equipment Number A-9, Sh:ict Nunzar 4-907)

Distilled water is supplied to the plant facilitiss requiring
the water from Holding Tank A-9 (750 gallons capacity).
Pressure fro the system is maintainad by means of pusy, A-10
and pressure tank A-ll, twelve inch diameter by six fcec
long.

>
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303.3

Equipment and Nuclear Safety, Purification System

The individual elements of the extraction are safe by diameter --
the largest diasmeter being three inches. The cross sectional .
area of the individuel pulse column and its associated piping is
" less than that of a five inch diameter.

The maximum interaction solid angle has been calculated as 2.39
steradians end occurs at column 1-C-8. Thie was calculated on
the basis that each column and its &ssoclated piping is
equivalent to a five inch diameter. 1In that the columns are
actually three inches diameter the sallowable solid angle is

' greater than 3.2 steradians.

" The system has been designed such that uranium containing solution

cannot flow inadvertently into unsafe geometry vessels or where
this possibility exists such vessels have been protectec by

Raschig rings. Examples of such preventative measures are:

1) Tenk 1-D-3 has been protected by lowering the vent line 1" SCR
from colum 1-C-7 to & point below the bottom of 1-D-3.

''2) The chemistry of the process is such that the raffinate {is

less than 0.1 grams U-235 per liter; also the solvent recycled
to tank 1-D-5 will have a uranium concentration less than
5 grams per liter as a result of the process chemistry. These
tanks have backup protection afforded by Raschig rings.
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303.4 Waste Liquor Processing (Sheet Number A-602, Bay X1X and OQutside

Lagoon)
'393.4.;

303.4.2

’ 3030403

03

Waste Treatment Tanks (Ecuipmznt Number 1-D-l4A and B,
Sheet Number A-905)

The waste treatment tanks receive raffinates from the
Filtrate Tanks (1-D-244A and B) aad the .Slop Tanks |
(1-D-21A and B). After campling and anzalysis to
confirm a U concentration less than 0.1 grams

per liter pumping is required to transicr tie solutions,
Vents on the Filtrate & Slop Tanks end the elevation c¢f the

piping above the tank prevent solution from flowirnz to
Waste Treatment Tenks except by pumping. Lime is added

to the solutions to neutralize and to precipitate insoluble

hydroxides. Contents of the waste liquor tanks are
discharged by pumping the slurry to the waste lagoon.

The Waste Treatment Tanks are of 750 gallom capezcity,
each containring an agitator for mixing.

Equipment and Nuclear Safety

The nuclear.safety of the Waste Treatment Tank is assured
by the fact that the waste solutions result frod extrecte
fon raffinates and ADU precipitation filtrestes. These
processes ere designed to produce U-235 concentrations

in the waste streams of less than 0.1 gram per liter.

. This is verified by the sampling end anziysis of tanks

1-p-24A and B and 1-D-21% and B, and shift supervisor
approved prior to transi:. to the Waste Treatment Tenk

- 1-D=14A end B. .

Haste Lagoon (Sheet Number Y-403)

The waste lagoon is~employed as =z settling basin and
holding pond. The effluent frow the pond discharges

- through a flow indicator to the sewer which discharges
_into the Pawcatuck River. A sample of the effluent is

taken on & continuous basis and znzlyzad to determinz’
the composition of the discharge toc the sewar., Average
flow of effluent from the lagoon is 450 gulloas treatzd
waste per day; minimum flow of th: Pawcatuck River is
9.7 million gallons per day. &4 dilutlonm of 200,000 to
1 1s anticipated as the waste leaves the plaant prop:iriy.
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Purification Processing

i

303.4.3 (Continued)

Tne lagoon is lined with overlappix
vhich have been joined with a heat-ucld s
lagoon has filled sufficiently to require removal of
solids, a new liner will be laid down. Although wo do
not anticipate any significent con:amination of the
subterranean watexs, samples of this water will be tzkeh
(of the plant drinking water) once 2 month and checked
for increase of alpha and beta activity, fluoride,
nitrate, and elements present in the waste efflueaat such
as 2r, Al, etc.

o r'

303.5 = Other Waste Streams

No process streams.are connected into the septic tarnk and
leach bed system.

SN
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ISEUED Sepy, 10, 1954

End Product Processsing ‘ SUPERSEBES Fes, 1, 1964

30k, End Product Processing Area, (Sheet A-602, Beys XXI,XVIIL,XVII, XV, XIV)

' The end product processing area is designed for the safe processing of

~ precipitstion of the ursnium &s ADU and pyrohydrolysis of the ADU to
" 304,2 OK Liquor Evasporator (Equipment Number 1§E-2, Sheet A-702, Bay XXI) -

entrained 1iquid pass through & cyclone where the entrained liquid is

- gravity, is transferred by meens of 2 pump to an OK liquor storage
' o (1-D-9% to F, each 5" dismeter by LS' long) for reprocessing.
R 304.2.1 Nuclear Safety of Evaporator (1-E-2)

304.1 General

fully enriched uranium through the use of safe geometry equipment.
The process consists of concentrating OK liquor by evaporation,

uranium oxide. Uranium conteining solution es feed to this srea is
from the OK liquor storage tenks and the finished product stored in
designated storege srea. ' '

Urenium containing liquor enters the system from the (K 1iquor hold
tanks (1-D-10) through a flow indicator. The solution is
concentreted by meens of & 5" verticsl stesm evsporator. Vapor and

sepersted end returned to the evaporator. The vapor phsse passes
through en entreinment separator where final traces of liquid are
sepsrated, A condenser (1-D-1) cools the vapors end the condensate
flows to the filtraste tanks (1-D-245 & B), Oncs the concentretion of
the ursnium in the condensste is esteablished by sampling end enelysis,
the condensste is recycled to the OK liquor holding tenks (1-D-10 4, B
and C) or to the wsste equipment tanks ?I-D-lhk and B).

The concentrated OK liquor after resching s predetermined specific
tenk (1-D-10) for further processing or to the extractor feed tenks

a) Eveporator

* The eveporator is a.stand'ard shell end tube heat exchanger ==
the shell being & safe 5" diemeter. OK liquor passes through
on the. tube side with steem on the shell side,

Unvalved vent 1ins (1" VC) from top of 2 inch pyrex pipe leg
prevents zn inadvertent pressure build up, .

- b) Cyclons

The cyclone seperstor is 6" dismeter with a straight side
length of 123"; the 6" dismeter is reduced to a 3" dismeter
condensate discharge over a transition length of 12" making
the overell length of the cyclone 2L3", o

g

S

s
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THE CYCLOME NORMALLY IS NOT FLOODED WITH LIQUOR, T CAN ONLY 8E FLOODED
IF THE EVAPORATOR 1S OVERFILLED. UNDER CONDITIONS OF A FLOODED CYCLONE
SAFETY IS ASSURED SINCE THE 8" BIAMETER 1S SAFE FOR AN INFINITE LENGTH
UNDER CONDITIONS OF NOMINAL REFLECTION, COMDITIONS OF NOMINAL REFLECTION
ARE ASSURED SINCE THE WALL THICKNESS IS ONLY 5/16" wHEREAS UP T6 1" OF
STEEL CONSTITUTE NOMINAL REFLEcTION (PaGE 13, T1D-7016, Revision 1).

ALso, 1T 1S 13" ABOVE THE FLOOR SO THAT REFLECTION BY WATER IS IMPOSSIBLE,
FINALLY, §T 1S SUFFICIENTLY SEPARATED FROM OTHER ITEMS SUCH THAT THEIR
EFFECT CAN BE ASSUMED NOT TO EXCEED THE 1" THICK STEEL REFLEGCTOR LIMIT
FOR NOMINAL REFLECTION,

" FOR ADDITIONAL SAFETY THE OUTSIDE OF THE CYGLONE 15 WRAPPED WITH CADMIUM

_ OF A MINIMUM THICKNESS OF ,030" AND A MAXiIMuM THICKNESS oF ,055". THREE
_INCH DIAMETER PIPES CONNECTING INTO THE CYCLONE FROM THE TOP AND SIDE ARE
ALEO WRAPPED FOR A DIBTANGE oF 10" FROM THEIR POINT OF CONNECTION WITH THE
CYCLONE, THESE SHEETS OF CADMIUM WILL BE HELD IN PLACE WITH STEEL STRAPS
PAINTED WITH A POLYESTER RESIN,

REFER TO PARAGRAPH 302,5.2 FOR A CISCUSSION OF THE NUCLEAR SAFETY OF THE
CADMIUM WRAPPED 6" DIAMETER CYLINDER,

THE INLET AND DISCHARGE ON THE CYCLONE AND THE CYGLONE ITSELF ARE EQUIVALENT
To A 3" x 3% x 6" TEE CONNECTION. THIS TEE 15 EQUIVALENT To A 4.2" DiraMeTER
PIPE BY THE METHOD OF PIPE INTERSECTIONS OF PAGE 20, TID-7016, Revision 1,
AND 1S, THEREFORE, A SAFE TEE UNDER CONDITIONS OF FULL REFLECTION, THIS IS
‘A CONSERVATIVE CONCLUSION IN THAT THE CADMIUM WRAP NAS NOT BEEN INCLUDED 1IN
THIS ANALYSIS, :

¢) ENTRAINMENT SEPARATOR

THIS SEPARATOR IS USED TO REMOVE ANY -MISTS THAT MAY PASS THROUGH THE
_ CYCLONE. . A VENT LINE FROM THE EVAPORATOR SYSTEM 1S LOWER THAN THE
”a.A; SEPARATOR ELIMINATING THE POSSIBILITY OF FLOODING THE SEPARATOR. ALSO,
S THIE SEPARATOR WILL BE FILLED wWITH BORON RASCHIG RINGS, HEAVY STAINLESS
e STEEL MESH SCREEN WILL BE INSTALLED OVER THE BOTTOM PIPE OUTLET TO
"PREVENT L0SS OF RINGS (ALBO, SEE PAGES 1 AND 2 OF THIS SECTION),

o) Frasu Tank
THE DIMENSIONS OF THE FLASH TANK 3" piameter x 8" rone.

E) ConDENSER 1=E=1

CoNDENSER 1=E=1 15 4,987 INCH INSIDE DIAMETER AND THUS GEOMETRICALLY
SAFE,

F) INTERAGTION

THE  MAX IMUM SOLID ANGLE CALCULATED FOR THE EVAPORATOR SYSTEM IS LESS
THAN 1 STERADIAN, .

*
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6) GENERAL

THE FOLLOWING OPERATING CONTROLS WiLL oF

14

2.

S

4

APRALIED T3 THE EVAPORATOR!

IN OPERATION PRESSURE OM SHELL SIDC SXCEEDS TUBE PREVENT ING
ANY LEAK OF URANIUM INTO SKELL StDZ.

THE STEAM CONDENSATE ODRAtN FROM TH$EVA?ORA%OR SAaILL Wikl LE KEPT
OPEN WHILE EVAPORATOR 15 NOT tH usE, (THiz WiLL PREVENT .5CUMU=-
LATION OF URANIUM CONTAINING SOLUTION ON SHELL $10Z), A LacuuMm
BREAK VALVE WILL BE INSTALLED BELOW THE ZXPANGION JOINT TO AVOID A
VACUUM ON THE SHELL AFTER SHUTDCW: THIS wii. .vo1d FORCING OK
LIQUOR INTCG THE SHELL FROM THE ! THE EVENT OF A TUBE LEAK,
THERE WHLL BE A CONDUCTIVITY METER o CHECK THE CONDENSATE., Bad
CONDENSATE WILL SOUND AN ALARM) IN TH{S EVENT, THE GPZRATOR WiLL

" DIVERT THE CONDENSATE INTO 4 ONE GALLCON SOTTLE UNT.L THE CONDENSATE
ts OK CR THE UNIT SHUT DOWN. '

DURING STARTUP THE SHELL SIDE CONDENSATE WiLL BE DRAINED INTO A 4M
OIAMETER SAMPLE CONTAINER AND CHECKED FOR ACI0ITY (TO INDICATE ANY
POSSIBLE LEAK INTO THE SHELL SIDE).

Imzediately after turning steam off in ghutdowm, the draln valve
from the shell side will be operned.

¥
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:};30&.31' Filtrate Tanks (1-D-24A end B)

., " Filtrete tenks are 500 gallon size with a net volume of 360 gallons
. due to the addition of Boron Pyrex Raschig Rings. These tanks

" receive solutions from two eources, evaporator condensate and ADU

*. filtrate. The filtrate pump recycles the solutions for mixing to
" obtain a check sample before discharging. The flow can also be
.directed back to the OK liquor hold tanks or to the waste treatment -
- tanks. Since filtrates are normsally less than S grams U-235 per

" liter as & result of process chemistry, interaction effects of and

. on these tanks can be neglected,

. Process and equipment has been designed and will be operated to
... prevent concentrated solutions from reaching tenks 1-D-24 A and B.
.~ Exemples of this are given in Section 304.4 (page 33 of 300). If

- through equipment failure or mis-operation some uranium does get
;. through the filter, it will be emall in amount and dilution in the
- tank will provide & degree of protection. :

‘;f,'Asuuming concentrated ltquor of en amount to cause concern does get
. into 1-D-24A or B, the following procedures and features will protect
o+ against having thie material go to the waste treatment tank 1-D-14:

fia) Reference Draving A-905/4

Elevation of line 1" R-6 ig 87'-6". Elevation of top of tanks
' 1-D=24 A and B {e 77'1". Tanks 1-D-24A and B and 1-D-14A and

'B-are vented. Therefore, transfer by siphon action from
1-D-24A and B to 1-D-14A and B 1is impossible,

Also. maximum elevation of ltnga'feeding tanks 1-D=10A, B and C
is 86'-3". Elevation of tanks 1-D-10A, B and C and vent from -
1-D-10A, B end C does not exceed this. Therefore, inadvertent

draeinage from 1-D-10 to 1-D-14 es a result of leaky valves is -
impossible. . ’

ngerence Draving A-905/4

A positive bresk will be made between lines 1" LD 3 and 1" R6.
A flexible hose or other suitable arrangement will be {nstalled
such that discharge of pump 1-?-17 can be connected to only one
of the two lines. ;

KC: c) Transfer out of 1-D-24A ond B requires supervisory approval which
E ie based on uranium analysis ¢f their content., (Reference
paragraph 304.3).

’%??d) Tegs or other appropriste mzsms for ready ldenttfieatlon are
- used on all velves and ptping. .

* % %
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' End Product Processing suPERSEOCSE

K- 30l,)s ADU Precipitation (Equipment Number 1-D-204,B,C & D, Sheet
. -7 Number A~90L) _ , :

" Feed for the precipitatars is trensferred from the OK liquor storage
- (1-D-104, B & C, 5" diemeter by €0' long) as concentrated solution,
- A predetermined amownt of solution is fed to the precipitstors, four
- peparate taks in this system, sad enhydrous smmonie {s bubhled through’
- the solution st a controlled rate. Agitation is inducad by the addiion
. Of air. . . . : a
s, .
Precipitation being complete, the slurry is pumped through a filter
i (l-F-ﬁ) to remove ‘the ADU cake, ‘ '

The ADU filtrete .x;ecyc.l'es to the precipitator wmtil completenegs. of -
. filtration or precipitetion is estsblished, Both filtretion end
- precipitation being complete, the filtrate is directed through &

¢ ténks (1-D-24A & B referred to in 30k

The filter coke 1s washed with distilled water which has been sdded
to the precipitetor end treeted with enhydrous ammenis,

- Nucleer safety of the precivitators is ssswred by the 5" diamter
. tanks, The meimum solid engle subtended st 1-D-20B is less than
- one steradisn, ' :

3.014.5‘ /DU Filtretion end Drying Bood (Equipment Number 1-1-11, Sheet
Number A-709) . : S

The hood 1-L-11 contains the ADU filter 1-F-h; it is atteched to drying

- errengement the ADU filter cake ¢an be transferred directly to the
_drying oven, the glove box and into the pyrohydrolysis reactor l-R-2
¢ within an enclosure et 8ll times.

* The ADU filter 1-F-li 13 a plste and freme type filter press, Its.

" getive. dimensions are 11" diamoter x 3 1/4" high, which ere safe per

; Teble XV of K-)019, Fifth Revision, Ths press has two frames in which
‘the céke eccumulstes; these ere each 1 1/4" deep. The ceke remains in

- the frame for drying in ‘the oven, The solid angle subtended et the

* £ilter by two frames in oven l-H-1, & full resctor 1-R-2 in ldading

% o5 steradiens which compares with 1 sterasdien ellowed for e sefe
.- geomatry, x

... The two treys of wet JDU cake ere removed from the safe’ eometry ADU
- filter, 1-F-h, end tronsferred to the drying oven (1-H-1§. , .
- The -drying oven is limited to two 11" diamster bfl}" filter treys -
. (from )-F-}) st one tims by restrieting the opening. The solid engle .
~caleulsted ab the drying oven 1-H-1 1s less then .5 stersdiens, . . .-

Sty S ey i, . Lt e
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" oven 1-H-T which in turn is ettached to glove box 1-L-20, With this . .’

position on hood 1-L-20, tenks 1-D-16, 1-D-10 end 1-D-20 is less then o

- polishing filter (1-F-15, L" dismater tg 13 1/8" long) to the filtrate
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End Product Processing

304.6 Reactor Lovading (Equipment number 1-L-208, sizet number A4-709)

After the ADU has been dried, the two tr-is are trensferrcd one at
a time from tha drying oven (via the dis..arge docr) to the Deactor
Loading Glove Box, 1-L-20, :The dry DU is scraped off intc a funnel
in the bottom of the glovebox which cherges the Reactor (1-%-2) 2 5%
dismeter by 3' 11" leng tube with a flonged top. The Reactor is
filled as- it rests in the Reactor Loading Cart, 1-X-16, sheet A-905,
under. hood 1-L-20,

The nuclear safety of the glove box, 1-L-20 is based on administrative
control to limit tie glove box to one losded filfer iray in the glove
box at any time. Although the resctor at 5" diameter is individudly

" 'safe even if completely filled, its contents will be limited to 10

>

kilograms of -uranium or less, approximately 3 filter (1-F-I) loads.
The solid angle subtended &t the Reactor (1-R~2) is less than 3

steradians,

304,7 Reactor Furnace and Cooling (Equipment numbers i-H-3 and 1-D-42,

Sheet A-905)

After the Reactor, 1-R-2, is loaded as discussed previcusly, the tw»
reactor flange is secured end the Reactor is transportsd to and lceded
into the Vertical Tube Furnaca, 1-H-3, by msens of the monorail hoisst,
1-X-17 (sheet number A-905). Upon compleiion of the conversion cycisz
in the furnacs, the Reactor is removed and placed in the Water Spray
Cooler, 1-D-42. The nuclsar safety for these items of equipment is
based on the uranium being confined to the safe geomstry (5" diamster
reactor.

304,8 Reactor Unloading Hood (Equipment number 1-1-8, Sheat number A-705)

After the Reactor has been cooled, it is transferrzd toc the zzacter
holding fixture 1-X-18. The Reactor is then positicned and the
flanged end of the Reactor is inserted into the Reactor Unlcading
Hood (equipment number 1-L-8, sheet number A~705) through the access
flange of the hood. The support and sealing flange on the Reactor
mates with the access flange on the hood to prevent leakaga from the
hood during unloading and milling. After the reactor is in position,
the bolts of the top flange are removed, except for two which are
inserted from the outside are loosened to allow oxide to flow freely
and then removed to allow the remaining oxide to be scraped out of
the Resctor with a hand tool &s required, A transfer chute is used o
funnel: the uranium oxide to the pulverizer (equipmini aumber 1-K-2,
sheet number A~905). The milled material collects in a onc gallcn
bottle mounted below the pulverizer.

VA A o ]
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End Product Processing A BUPERSEOES] 5

The velume of the mill is less than & safe one gellon, The one
gellon bottle 1s safe volume and the bottle is sepsrated enough
such that interaction effects masy be neglected; The nuclear safety
of the reactor mnloading hood oversell is bssed on administrative controls
to 1imit the totsl mess conteined in the hood to one reector load
-7 distributed betwsen the reactor, mill end bottle, There is sdditionsl
ssfety in that the materisl will be dry heving been through the oven,
.. 1sH-1 snd furnece 1l-H-3,

3(1;.9 Interim - Product Storage

As each gallon bottle from the pulverizer, 1-K-2, is filled it will
be sealed, removed from the resctor unloeding hood to hood 1-L-6,
sempled, screened end then moved to product teble where it is weighed
end then stored in the product storsge sres in bey XII, The semple
from each grllon bottle will be used for control enslysis including
LOI for moisture content,

3013.10 Product Blending (Equipment Number 1-L-6) l-M-l, 1-L-1); end
1-K-h, Sheet Numbers A-705 md A-709)

After the control snalyticsl results sre obtained, the product will

~ be blended into lots of up to 10 kilograms. of uranium. A blend sheet
will be prepered by the shift foremsn specifying bottles of product
to be blended and snalyzed, The one gzllon bottle of product will
be trensferred to the 20 liter blender (1-M-1), the inlet of.the
blender will be closed, The blender is then transported to the milling
end drying hood, 1-L-1li, end rolled on the bsll mill rollers, 1-K-L.

- The nuclesr safety of this equipment is based on sdministrative controls
to 1imit the totsl mass of ursnium to 10 kilograms or less at H/U &)
#s determined from sn LOI test on each bottle, The totsl mess for the
blender loading hood, 1-L-6 includes the uranium in the hood, sirlock
end blender tank, No water lines will be camected to glove box 1-L-6-
.+ and other hydrogenous or modereting meterisls will be excluded from
-~ glove box 1-L-6,

30h.12 Product Packsging end Blending Hood (Equipment Number 1-L-1lj,
Sheet Number A-709)

After the product is blended, the blender 15 positioned on the -
discherge fitting in hood 1-L-1h, The shipping contalners sre similer
to & coffee cany, b 7/8" inside diemeter by either 3 5/8" high or 6 3/4"
high. A poly bsg inser} is used inside eech can to prevent product
contaminetion, The shipping contsiner is losded ty use of the valve
~on the blender and the loading chute to funnel the uranium i ;
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End Product Processing SUPCREEDES

L . oxide into the poly bag. As each shipping contalner is filled,

.+ gliguot eample is obtained, the poly beg is clesed, the cen is moved

. over to product table for sesling and weighing. The cem is sesled
‘with the can sesler, 1-X-1li, end the sesled contalner is subsequently .

‘weighed end moved to thé finished product storage eres, bay X1i1, untll

“enalysis of the blend is reeeived. Oaa product. container ia fin. . -0

: movemsnt &b 8 tine,
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Exe ProoucT Processing  SUPCRSEOES

ALTERNATE ADU PRECIPITATION (Enunpusmr Numeer 1=D=19 A, B. ane G,
&% DyameTer sy 8' Lone) -

D N A

305,1j‘Pn:ciPivArloN AND FILTRATtON

"FUEL FOR THESE PRECIPITATORS 18 TRANSFERRED FROM THE OK LIQUOR
sTORAGE TANK,(1-D-16, A 5" oramever Tanx ey 45' Long), OR THE
- 0K Liquor svonAes'tauxs 1-D-10A, B, ane C,

'TWO FOOT CENTER TC CENTER, ANO ANHYOROUS AMMONIA 1§ BUBBLED
THROUGK THE SOLUTION AT A CONTROLLED RATE. AGITATION ¢6 lNoucso"
 BY THE BUBBLING OF AR THROUGH THE SLURRY.

PRECIPITATION BEING COMPLETE, THE SLURRY 18 TRANSFERRED 70
BUECHNER FUNNELS FOR FILTRATION, THE FILTRATE 18 COLLECTED IN.
FOUR LITER FILTER FLASKE AND TRANSFERRED YO ELEVEN LITER, FIVE

ANALYZED FOR URANIUM CONTENT. IF LESS ThAN 0.01 GRAM/LITER THE -
FILTRATE SOLUTION IS DIEGPOSED OF THROUGH THE WASTE TREATMENT

GYSTEM.,

. SPACING 1S MAINTAINED BETWEEN THE BUZCHNER FUNKELS BY MATERIALS |
OF RIGID CONSTRUCTION, THE MAXIMUM SOLID ANGLE 18 suetenoso Av.
TANK -0-199 AND #E LESS THAN 1.1 STERADIANS,

AFTER FILTRATION; THE ADU CAKE (syiLL on THE BUECKNER FILTER -
© FUNNEL) 98 CRIED I8 THE OVEN T=H=2, THE OVEN CAM HOLD ONLY ONE

‘ FILYER AT A TIME, -

' TME FUNNEL ENTERS THE DRYER THROUGH Hooo (1=L=16A), THe oRIED
ADU CAKE ON THE FUNNEL 16. TRANSFERRED FRCM THE ORYER INTO HOOD.

-L-1680

' MUFFLE BOX YRAYS DESCRIBEC IN SECTION 305.3 CR INTO A ONE GALLON
POLYETHYLENE BOTTLE. : .

THE MAXIMUM EOLIO ANGLE CALCULATED FOR THE COMDITION WITH A fILTER

FUNNEL IN 1~L=16A, 1-H=2, 1-L=16B, A MUFFLE B0X 1N PLACE AND A
BOTYLE (N THE BOTTLE COMPARTMENT OF 4=L=168 18 LESS THAN 1

" FoR A 10" otAMETER, 4" Hicw cyiLimoEr 15 0.6, SiMmtLARLY, THE

A PREDETERMINED VOLUME OF SOLUTION IS FED TO THE PRECIPITATORSy . °

INCH DIAMETER POLYETHYLEME BOTTLES., A SAMPLE OF THE FILTRATE (8 }

{ THE DRIED FILTER CAKE 16 TRANSFERRED FROM THE FUNNEL ¥0 CITHER THE ..

ETERADIAN, From Fisure B of Ke1317 THE MULTIPLICATION FACTOR, K,_~

MULTIPLICATION FACTOR, K, For whe 6" oraMETER, 10" MEICH ONE GALLON ;
'POLYETHYLENE BOTTLE 1§ 0.6. . Tus SAFE SOLID ANGLE ls ru:ncron: i
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T305.3 Murrie Box (1TEM USED 14 CONJUNMCTION WITH EQUIPMENT Nuuser 1-H-#
: . SHEET NumBer A~602)

"THE DIMENSIONS OF THE MUFFLE Sox ARE suck (8" ey 8" sy 18" rLone)
THAT NO MORE THAN Two TRavs, €acn 8 1/4" sy 15 5/8" sy 1 1/4",
WILL FIT; ONE ABOVE THE OTHER.

'THE NUCLEAR SAFETY.OF THE MUFFLE BOX S ASSURED 8Y THE FACT THAT?
“A) THE END EDGE AREAS OF THE TRAYS ARE EQUIVALENT TO OR LESS

: THAN THAT OF A 6" DIAMETER CIRCLE.

TagLe XV, K=1019, FiFtu REVISION), THE MULTIPLICATION

FAGTOR, K, FOR THis cvLiNogr 15 0,68 (Fieurs &, K-1317).

f*305.4 MurrLE Box Funnaoe, (Eguspuxat Numper 1-Heli, Swget Numeer A=602)

THE MUFFLE FURNACE 1§ A HIGH TEMPERATURE FURNACE USED FOR

onvy oNE 8" ey 8" ey 18" murFLE BOX.

THE SOLID ANGLE SYBTENDED AT THE uurras BOX IM THE FURNACE 18
0.5 STERADIANS, L

THE COOLING OF THE MUFFLE BO0X (S. ACCELERATED BY A WATER EPRAY
'ON THE OUTBIOE OF THE BOXe THIS 1S CARRIEDC OUT N COOLER .
:cHAMBER (1~H-6) WHICH HAS A CAPAGITY OF ONE MUFFLE BOX.

" THE MUFFLE 20X WILL BE UNLOADED INTO E€ITHER K000 T=L=14

. ANGLE BUBYENDED AT rnz MUFFLE BOX IN THE OCOLER 1§ 0082 e
; {6TERADIANS, - . N

" @) A 6" orameTer eYLINDER 17.6" LoNg 18 "esmiten saFe" (Page 23, .

PYRONYOROLYS1S OF ADU TO URANIUM OXIDE, THE FURNACE WILL HOLD,

;p305.5' MurFLe Box CooLER (Eoulrmznr Numser J-H=6, Sueer Numser A-602?_:f

(SecTipn 202.2,3) or Hoop 1-L-9B (Seevion 302,2.5). The souungfj’;

o e - ——— - -
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501, RECEIVING AND STCRING FROCEDURE

Each shipment of urarium entering the plantis sccompenied by a packing
1ist, This is followed by s Form 101 or Form 388 covering the shipment,
Each container 1s check weighed sgeinst the Shippert!s weight, These
welghts normslly correspond to within one part in s thousend. The
container identification end enrichment is then entered into 2 log book
mdinteined by the Fuels Plant Superintendent, At this time tags for
each contalner zre mede up showing the contalner identification, enrich-
ment, end gross, tare end net weights. -

* The tags and packing list sre given to e receiving clerk who unloads

< the truck., The receiving clerk mskes up a receiving sheet showing the
;" conteiner indentification, enrichment, gross, tsre asnd net weight end
.- the WNC gross weight. The containers are then 'tsken to a proper
", storage arsa where the entire shipment is stored either

e) 12 feet (or » distence scross sn orthogrsphic projection of
either arrey on s pleme perpendiculsar to a 1line joining their
centers vhichever is grester) from my other specirel nuclesr materisl )}
or ) .

b) sepereted from other special nuclear materisl by en 8" thick
s0lid concrete wall, '

- Incoming materisls will normally be stored outside in the ss received
- container, In some cases the containers msybe stored inside in
*  accordance with the criteria for outside storage., If the materisl is
- removed from ths container,. will be stored in en approyed storsge :
-location according to procedures described elsewhere in this epplicetien.

TRAISFER TO PROCESSTNG AREA

The receiving ticket is given to the Fuels Plant Superintendent who
checks it sgainst his rscords snd slso checks it sgainst the WIC gross
welght, Ths recsiving ticket is given to sccomntebility and the '
urenium entered into the sccounting record,

~." To start matsrial into the process, the Foremen fills out a job
© . suthorization form stating the conteiner indentificstion(s), enrichment,
" process areé, job symbol, gross, tasre end net weight(s), The Fuelg
o Plent Superintendent signs thé authorizstion and crosses the lot (or
" . containers) off his log, The foremsn tekes the authorizstion md
P instructs a man to bring the particular contsiners to the process ares.
The Foreman checks the.conteiner identification ageinst the suthorizstion
form and signs ths form verifying that the correct contsiners hsve been
. obtained, : ' . : :

popt ot . .  The contsiner is removed from the bird cege and moved to the processing
TR L ereat when out of its birdcsge only one conteiner is moved at & time
and then only in eislss or roadways which provide safe distance from
other urariuei. ' :

*x+
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EQUIPMENT .o
OUTSIDE STCRAGE ’ SUPERSEDES

503, OUTSIDE STCRAGE

.. 503,1 Qeneral

Uranium moteriels ass scrsp will be stored outside of the building,
but within the fenced-in area in designeted locations,

Criticality safety is provided by keeping the seme contsinsr
contents snd geometric configurstion es wes used in the shipment
of the materisl rsceived at the plant,

Equipment end Nuclear Safety

The areas to be used for storage i1s paved end will be on the north
side of the building es previously specified, .

Incoming ursnium materisl will be stored as received in tight
drums or contziners, which in turn will be kept in their bird
cagesj these will bs checked for integrity prior to moving -
outside snd terpsulins or polysthylene bags will be used to
further insure dryness if required,

Hend trucks will be used in moving conteiners from the weigh- -
in srzag to the ocutside storege srea and later in moving into

the processing ares, One conteiner will be moved &t a time
eand its path of movement will be restricted to roadways and/or
elsles to insure safety from interaction, '
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' 504, INSIDE STORAGE . (IN PROCESS AND PRODUCT STORAGE)

504.1 General

Uranium materials are stored inside the building in specified
areas which have been designed to provide criticality safety.
Included is in-process and product storage as handled in Bays X,
XII, XIII and XVI.

Safety is achieved by use of: 1) limited safe diameter containers
properly spaced by physical separation devices and/or 2) limited
safe volume containera. _

504.2 Equipment and Nuclear Safety, Eleven Liter Bottles and Overhead

Storage Tanks

504.2.1 Eleven Liter Bottle Carts

Five inch outside diameter by 48 inch high (11 liter) polyethylene
bottles will be used for the storage of uranium bearing liquors.
This includes concentrated (up to limits of solubility) liquors
and filtrates (0.0l grams per liter).

Each bottle is stored on an 11 liter bottle storage dolly of
.rigid steel construction. This dolly is designed to provide two
- foot surface to surface spacing of the bottles. Space for 24

dollies is designated in Bay XIII. It will min Esst-West in

two rows of twelve bottles each. :

504.2.2 Overhead Storage Tanks (1-D-SA to F)

Above the 11 liter bottle storageilg horizontal storage tanks
containing uranium liquors which feed the extraction system.
There are six of these overhead tanks, each 5" I.D. by 45' long.
They are located 14' - 9" sbove the building floor and are
spaced 30" center to center.

504.2:3 Interaction Calculations

This solid angle subtended at the central 11 liter bottle by the
adjacent bottles, overhead tanks and nearby equipment is 1.4
steradians. The.solid angle aubtended at the centralitank
1-D~9-D is 2.7 steradians.
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504.3 Equipment and Nuclear Safety, Storage Shelves for Uranium Allovs,

Compounds or Solution

There are five 8' high, 12" thick solid concrete block walls
These are located

providing separation and support for storage.

- as shown in Bay XII.

Iype Material

. Uranium Metal

- Wet or Dry Uranium

Compounds or
Solutions

Dry Uranium
Compounds Oaly

Product retainer
samples in small
poly bottles,., Dry
production residues

in emall poly bottles

The shelves are as shown on Drawing A-602., Storage is on individual
shelves for the containers arranged to give 1' - 4" horizontal center
to center spacing and 1' - 8" vertical center to center spacing.

Container Size
Steel Cans

4%" diameter by
5%" high, or

5" diameter by

4" high, or any
smaller container

1 gallon poly
bottle, 6' diameter
by 10" high

5" diameter by
6%" high

5%" diameter by
12" high steel
can

U Metal Alloy Storage Container

The 10 kg. total dranium content of this container:is based on

containing individual pieces having a minimum weight of ‘100 grams.

If particles (or pieces) are less than 100 grams each, the
appropriate category below must be followed.

The shelves are used for storage of any
combination of containexrs of metal, solutions and wet or dry
The following is & schedule of containers used:’

'The following table lists the H/X ratios and U-235 densities for
several enrichments assuming the container is flooded,

Maximum Quantity
Per Container

10 kgs. U content
and up to 18.8
gms U/cc density

12.8 kgs. U @
3.2 gms U/ec

6.6 kgs. U @
3.2 gms U/cc.

2 kgs.
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Kg U-235 ' Effective U-235
Enrichment - H/E per Container density keg/liter
1 2 1 2
93 it ,206 1.06 . 11.2 14,8 8.65
D 83.4. .23 1.18 10.0 13,2 7.7
» 80 N ) ,22" . 1a23 9.6 12.7 7045
w50 - .38 1.96 6.0 7.95 4,65
1 25 o 77 3.52 3.0 3.98 2.32
10 1.9 9.8 1.2 1.59 .93
5 3.8 15.6 .6

.795 46

Colum (1) Assumes flooding to height of alloy only
. Colum (2) Assuming flooding entire container

‘. Comparing the H/X ratios and "effective" U-235 densities to Figure 2
. of TID-7016, Revision 1, it can be seem that in all cases the 1.3 v
liter volume of the container is less than the limited safe volume., . -
~ Also, except for enrichuents greater than 83.4%, the U-235 content
. per container is less than the limited safe mass from Figure 1,
.- TID~7016, Revision 1. The 11.2 kg U-235 @ 93% enrichment is less
“than % the minimum critical mass of water reflected 93% enriched
.metal sphere. In the esvent of water moderation, safety is still
assured since from Table V of LA 2026 it can be seen that the
“ rinimum eritical mass of 306.8 gram metal cubes water moderated is
20.7 kg U-235 and rzquirss a total core volume of 5.8 liters, while
: the minimum critical mass of 38 gram cubes is 13 kg U-235 and requires
- a volume of 8.8 liters. This reference also shows that the minimum

" eritical mass decreases as the plece size decreases, but also that
" the corresponding volume increases up to 13.5 liters. This is to N
., be compared to the mass of 11.2 kg U-235 in & maximum volume of 1. 3 R
i 1iters for the container in question.

" Wet and Dry Compounds and Solutions

: The one gallon poivethylene bottles have a smaller volume .than the
i limited safe volume (4.8 liters) for conditions of optimum moderation
; q.and reflection.

.- The 5" diameter x 6%" high steel cans have & smaller volume than

.. the one gallon bottles. The 5%" diameter x 12" high residue storage _
‘can 1g & safe geometry per Table XV of K-1019, Sth Revision foxr . .
optimum node*ation and ratlerticn.v _ e

P
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Since only low density compounds and solutions are
packaged in these containers, the containers are
individually safe by volume for conditions of optimum
moderation and reflection. Further comment is not
required.

'Interaction

The one gallon bottles have been assumed to be the most
reactive unit due to size and intended usage, From
Figure 4 of K-1317 the multiplication factor for this
container is 0.6. The corresponding safe solid angle
from Figure 26 of TID-7016, Rev., 1 is 3 steradiaas.

The solid angle calculated for the central unit is 2.56
steradians when 211 units of the array are considered,
This reduces to 2.10 steradians when only the "visible"
units are considered, :




O 600

UNBTE@ NUCLEAR

¥
CORPORATION phoe ] © 2

. SURJECT!  LABORATORY FACILITIES yssueo Sept, 10, 1964

supPerstoes Feb, 1, 196

] 600. CONTROL LABORATORY FACILITIES

Only control laboratéry operation will be handled at this
facility consisting of rqutine quality control tests. As such,
the laboratory may handle materials up to fully enriched.

Samples for finished lot testing, special analyses, etc., will
be sent to United Nuclear facilities at New Haven or other

- qualified laboratories. Such samples will be packaged and

mailed in accord with Atomic Energy Commission and postal
regulations and will be in amounts of less than 16 grams uranium
per shipped package.

'600.1 vNuclear Safety Criteria

Criticality control will be based on limited safe mass
or volume in the laboratory equipment. Also, there
will be a safe geometry rack which will be used to store
incoming samples, outgoing samples and reserve samples,
The limited safe mass or volume will be determined in
accordance with the criteria of TID-7016, Revision 1 ox
K=-1019, 5th Revision.

The chemist responsible for the work in progress in the
laboratory is responsible for effecting the necessary
controls in the zome.

:‘ 600.1.1 Equipment and Nuclear Safety

Samples will be received in four ounce size containers
and placed in the safe geometry storage rack, ‘

Criticality control away from the rack will be achievad
by limiting (through logging control) the amount being

worked on in the lab facilities to ome limitad c:fe mass
amount (350 grams U-235) which is distributed throughout !

the laboratory.

The storage rack consists of shelves on both sides of a
12" thick concrete block wall, The shelf comstruction
is such that it will hold only 1-1/2" I1.D. sample con-
tainers thus achieving a safe slab configuration. The
12" thick solid concrete block wall provides adzcuate

"protection from interaction of the two slab confizurationsp.
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A

601.1.1 (continued)

There is an aisle on each side of this wall, providing
5' spacing from the nearest additional uranium which -
would be samples being worked on in laboratory equipment
across the aisles,
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1700, SHIPPING CONTAINERS

"701, E Summary listing

: © Shipping containers used for incoming material end storege
- prior to recovery will be es licensed by the shipper.

 Shipments of product out of the plant will be in coatainers

listed below by their essigned Bureau of Explosives Permit:

BE Permit 1351

- Use: Uranium Metal or dry compounds up to fully enriched.
'+ Maximum density full metal or 6 gm/cc for compounds.

Transportation: Nineteen units LCL, LTL, Air or Railway Express.

Reference Drawings: SK-5, SK-23, SK-<23-1 (submitted previously
in our license SNM-33 renewal epplication of July 15, 1963)

BE Permit 1483

Use: Uranium compounds up to fully enriched. Uranium
density less than 3.2 grams U/cc.

Ttansportation: Nineteen units LCL, LTL, Air or Railway Express.

Reference Drawings: SK-255-1-5 and SK-8. (Submitted previously
in our license SNM-33 renewal epplication of July 15, 1963).

Single layer shipments are specified for all of the above. "DO
NOT DOUBLE STACK" will be stenciled on each outside container.
Except for exclusive use, shipments carrier certification will-

. be obtained from each carrier emrcute that he will not co-mingle
i . gny ehipment with any other shipment of radicactive or special
nucleer material. This certification will 1nclude handling
procedures at transship points.

Nuclear Safety
702.1 BE Permit 1351

The assembled arrangement of the contasiner is shown on Sketch
SK~5 with details of the supporting stools and inner pot or
container shown on eketches 5K-23 and S§K-23-1.,.

Dry urenium compoundes will be packaged in 350 cc éolyethylene
bottles with self sesling screw-on lids or hermetically sealed
metel cans (five inch diemeter by four inches) similar to one

pouhd vecuum packed coffee'cans. Three polyethylene bottles
or one can fill the inner container.
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o The bulk density of the compounds may be as high as 6 grams per cc
T owith 1nd1v1dual particle densities as hlgh as 10 grems per cc, LT

" The following 18 & tabulatioﬁ of data calculated on the esaumption REE
that water £ills the void spaces of the conteinere shown on SK-23, ... |!

- From this tabulation it can be seen that safety oE the 1nd1v1dusl SRIERA A

+ container is assured. L . oo - BRI SR L

Uranivm COmgounds
fVolume of pot. shown’ on Drawing §K-23 is 2316 ces o .

: Bulk volume of material 1050 cc - ' S . .
“ Maximum weight of material 6300 grams . .

:’Net volume of mate¥iel 630 cc

v , , Effective ' Kg U-235
Enxichment | B/U-235| U~-235 Density Safe Mags* | Per i
’ 1 eafec . Kg U-235 Oontainer*ﬂ T
93 ' 8.5 c225 - | - s s.2. | Ty
50 15.8 . 1.2 | 3 o2 | oy

* From Fiéure 1, TID-7016, Revision 1 including enrichment silowancggg

‘%% Calculated on ﬁOz basis.

. From the above table it can be seen that the individual units are safe_1fg
*under conditidns of flooding the containers and reflection. In the . -
- event of flooding, each container will be isolated from the others

- by more than eight inches of water,

~In addition, safe interaction ig assured under -conditions of no B 3
Uflooding since as it was shown in paragraph 50%,3 that the multie I B <
plication factor of the container is less than 0.6, for which a eolid - . '
‘ engle of 3 gteradians 1s safe, This 16 to be compared with the o
;following ligted solid engles for this container: . L

1 13 stersdiens
f 2.5 steradiens
3,3 ~stetediaqa-

" Nineteen drum single layer arrey.
Infinite eingle lsyer array
Flve layere oE ninateen druml each
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-Thus, severel nineteen drum shipments would have to be combined
before safe interaction limits would be exceeded. A copy of these
;.calculations has been submitted previously in our license SNM-33 -
'renewal application of July, 15, 1963,

. 702.2 BE Permit 1483

The details of the container are shown on Sketch SK-251-1-5 and SK~-8.
(Submitted previously in our license SNM-33 renewal application of
July 15, 1963) Basically the contalner consists of & eix inch 0.D.
by five and one-fourth inch I.D. seamless steel tube centered in a

i 65 gallon steel drum. The uranium compounds will first be hermetically
-gealed in a '"tin" can of the type and size used for vacuum packed
coffee cans. Solutions will be bottled in polyethylene bottles

*" with a capacity of approximately one gallon. In either case, this

" ‘container will then be loaded in the five and one-fourth inch I.D.
tube.

. Nuclear Safety

- The five and one-fourth inch I.D. by thirty-six and cne-half inches .
. high cylinder is a nuclearly safe geometry (Table XV and Figure 4,

- K=1019, Fifth Revision). The multiplication factor of & vare five

‘and one-fourth inch diameter infinite cylinder is 0.61 (Figure 4, ;
‘K=1317, Self Consistent Criteria for Evaluation of Neutron Interaction.)
‘A safe solid angle, therefore, is 2.9 steradians (Figure 6, K-1019,

- Fifth Revision).  The calculated solid angle subtended at the central
9drum o£ a nineteen drum close packed hexagonal array is 2.69 steradians.
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There are two emergency alarm systems in the scrap recovery facility. The
nuclear alarm system is fully eutomatic and is protected by channel failure

circuitxy.

The fire and non-nuclear alarm is sounded manually.

Both systems

are backed by an emergency power supply.

.~ 801, Nuclea: Alarm System

' The nuclear alarm system consigts of six gamma detectors which are tied

into & central console ia the guard station.
the detectors in excess of 10 mr/hour will sound three sirens which are
located inside and outside the building.

Radiation striking edy of

Location of the detectors and

" sirens is shown on the following page.

SIZE:

WEIGHT:

. ACTIVITY

DETECTED:

. PRECISION;

HIGH VOLTAGE
SUPPLY:

SENSITIVITY:

CONTROLS:

~ CONNECTORS:

TIME CONSTANT:
STABILITY:
CRYSTAL TYFE:
TUBE
COMPLEMENT :
TEMPERATURE
RANGE:
CURRENT
REQUIREMENTS
SPECIAL
FEATURES:

- Insensitive to line transients.

The detectors used are Nuclear Mzasurements Coxrporation Model GA=2A
and/oxr Model GA-2,

Specifications for the detectors are:

12" wide x 15" high wall space, 8-5/8" deep
mounting, four 5/16 holes on 10" x 14-3/4" centerxs

18 1bs.

.Gamiia, 30 KV up

£20% at all levels

. Adjustable = 800 to 1000 V
DECONTAMINATION:

Dust-tight, gloss enameled steel cabinet

Basic range 0.05 to 50 mr/hr, logarithmic,
Other ranges optional

Switch, off-on. Alert and alarm settings on
indicating meter,

10 contact terminal for ground, 60 cycle ,
90-130 VAC, remote alert, alarm, and recording
20 seconds

{2% of full scale deflection

Plastic phosphor, large volume

1-5963, 1~6005, 1-082

=20° to 120°F

45 VA, 60 cycle 90-130V gingle phase

Large phosphor volume provices essentially body
equivalent wive length sensitivity..

Power supply totally regulated. Alarm and alert
points separately adjustable over all scale.

Very conservative
operation.

Industrial quality cowponents,
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" will provide an unmistakeable warning,

~ be checked at leastionce a week by manually actuating the &utomatic trip sys»an

" Power supply for the radiation monitors is designed to keep them opereble

The GA-ZA detector does not keep up with an almost instantaneous rise in
radiation, but lags to the extent that only 63% of a sudden change is read

two seconds after the change has occurred., Thus, if the change is to a

point only slightly above 20 mr/hr, the detector will probably not set off

an alarm until some three or even. four seconds after the change has occurred.

On the other hand, should the change be to the region of, let us say 1000 .
mr/hr, the detector will trip in a very small fraction of a second after the
advent of the radiation. This means that the response 1s practically
instantaneous in the case of any severe outburst of radiation, although it is
slightly delayed in the minimum cases. '

Our instruments are so constructed that while some electrical failures will
cause the general alarm to sound, others will merely actuate signal lights.
In this way, supported by our own close routine inspection of the system, we
hope to avoid false alarms and the confusion and anxiety they would cause,
while still being immediately aware of any irregularity in the system.

The instruments are set to operate normally at a very low range of gamma
radiation, most of which is provided by a tiny radiation source within each
instrument case. A high level electrical contact is actuated if the range
being measured by one of the detectors rises to 10 mr/hr, and a low level contact
is actuated if the range falls to the neighborhood of approximately 0.1 mr/hr.
If the high level contact is ectuated, the aglarm sounds for evacuztion of the
work aréa and office. If the low level contact is actuated a light on the
main panel of the glarm system comes on, indicating which detectox sent in the
signal. In addition, an amber light sghows in the panel of the detector itself.,

The placement of the detectors is such that the maximum distance to any stored
or in-process fissionablée material inside the building is less than 70 ft.
Outside storage is less than 100 feet maximum from the storage yard detector.

The sirens which give the evacuation sgignal in event of a reading in excess of
10 mr/ar are Edwards #315, rated at 108 decibels. Two Inside and one outside

despite general plant power failure. A 4.5 kv Empire Model 4~-5DFA8 diesel
generator provides euxiliary power for the radiation alarm circuits (emergency
power to'this circuit is automatic upon power failure), as well as for emergency
perimeter lighting and the fire alarm system. The emergency power system will

and observing the performance of the diesel unit,
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In addition to the primary detzction system, alpha and beta-gamma detectors -

are kept in the plant or on site for health physics work. Portable detection
equipment is placed away from the plant for use in gaining re-entry after an

alarm and for sorting exposed from unexposed personnel., Security badgzes worn
by all personnel contain a 1=1/4" strip of indium foil which will aid in any

emergency sorting.

802. Non-Nuclear Alarms
Because of the small overall size of the plant, reporting of fire, explosion,

or other non-nuclear incident will ordinarily be by voice communication,
supplemented where necessary by in-plant telco-J.e. Actuation of the fire

alarm for evacuation of the building is periorma “anua11y at the guard Stuthﬁ.

803. Emergency Control Plan

Procedures for handling of fire, explosion, building collzpse, nuclear
incident, or other calamity are set forth separately in the attached Emergency
Control Plan for the scrap recovery facility.
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900.

HEALTH PHYSICS

In general, all processing which generates dusts or fumes is enclosed in
hoods or glove boxes. Hood refers to open face enclosures whereas
glove boxes are totally enclosed with operations carried on by working
through gloved openings,

Enclosures, whether open faced or glove box, are provided with forced
ventilation. 1In the case of open faced hoods, this is designed such that
& minimum face velocity of 150 fpm is maintained., Those operations that
are especially dusty are provided with MSA absolute filters on the
exhaust systen. :

Drawings A-705, A-709, A-710, A=302 and A-303 provide details of the -
hoods and the several systems including the location of the filters and
exhaust fans in relation to the enclosure exhausted.

For additional details of the Health Physics Program, reference is made
to the Health Physics Manual, United Nuclear Corporation, Fuels
Recovery Plant, :
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1001, Fire Protection

The Fuel Receovery Facility is e blnble—story stezl frems Loildinyg, with
mezzenine sad a LO! tower conteining 15% of totnl floor spsce, £11 floors
are concrete slab, Exterior wells, except in the office arsa; sve 129
hollow concrete block to the mein roof. Tower walls ﬁuO"“ “Guf hejsht ore
8" hollow block. Interior walls snd office walls are en:. . :ly of masonry,
ranging from 12" solid concrete to a L" hollow block. The roof it & %0 yser
bonded ssphelt roof over metsl deck and fire-retardst bverricr. Clear
height in the main processinb area is 178" snd roof deck is a 192" shnve
floor level, There is no basement,

" Because of the accidental criticality risk attendant on the use of.water for

firefighting in the fuel processing area, reliance is placed on COs equipment.
" Supplementing CO2 hand extinguishers located throw.jhout the plant is a whecled
C02 engine, American LaFrance Model 1008, with 40' hose.

For fires outside the fuel nroceesino area, voter flrefirnulnv provisions have

been mede, A hydrant 2t the northwest corner of the plant prOVLdes take-off
for a 13" fire-fiﬂhting line end a surplementery gerden hoss, This hydrant

and hoses will cover the storage yard, parking lot, office a2nd chenge room
sress, boiler room, and maintenance stores arca, Other hose cormections in

the boiler roon will provide water for grass fires to the south of the building,

Weter pressure is maintained by a 500 gpm pump located LOO! from the building
(the well has a 700 gpm capacity) and a 10,000 water storage tank on the roof
of the LO' tower,

Additional‘water for fire depertment pumping equipment is svailable from the
Pawcatuck River, 15C0! from the plent, st the plant cutfell, 2 roadwsy to

the river st this point is cleared for vehicular access, Hiaimum dﬂ11y flow of
_the Pawcatuck st the United Nuclesr site is 9,700,000 gallons/day,

The fire evacuation alarm consists 6£ horns clearly audible throughout Ehe _
“plant, manually controlled from the guard station at the the northwest corner
of the facility.

The Altan, Carolina, and Shannock Volunteer fire companies are s11 locatad
within two miles of the United Nuclear site end within 3 miles of the Tuel
Recovery Facility, Each compeny has two engines, Two of the six engines are
pumpers, with sufficient hoss to reach the river, #£11 six vehicles are radin-
equipped and ce summon additional assistance or specialized equipment from.

Pt e R Y TSPt 2O S,
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- the professional companiea in the ctty of Westerly or Wakefield both within
= "12 miles of the site.

'ftiThe local fire companies are instructed to proceed to the plant gate but to
.. avoid running water lines into the plent except with epproval of UNC super-
~ 'visory personnel,

'f¥71002 Disposal of Radicactive Effluents

f»‘analysis are lime treated and pumped to & settling lagoon from which the -
- both uranium and fluoride to levels well below legael requirements. Alpha

'Q Contrcl of waste streams and monitoriﬁg of the river, gfound water, waste
' effluent, end air environment are deacribed in detail {n the health physics
-, section of this application. :

,;ﬁ~1003 Securitx Ageinst Unauthorizoed Rémoval

o All personnel in the plant'are requifed to obtain and retain an L(X) or Q(X)

" various plant areas. No material can be removed from the plant without

5 patrolled regularly. All shipments of highly enriched materials of $500

_‘1004 Evaluation of Effects of Fire, Exglosion’and Credible Accidents

"' Due to the nature of the chemical compounds involved and the materials of-

ﬂf'3OZ TBP-kerosene used in extraction of scrap materials. - The kerosene has a
B flash poinc of 100°F-175’P alone' however, che addition of 302 tributyl
T _ . o .

 No process wastes are disposed of without enalysis for urenfum content. The.
value of materials processed precludes indiscriminate disposesl of radioactive
wastes. Waste streams which have been authorized for disposel after uranium

clear effluent is decanted to the Pawcatuck River. Lime treatment removes

activity of waste effluent to the river will be 42 x 10~ 3uc/ml.

L)

f security clearance. Careful inventories are maintained of all uranfium in
:i written gpproval.

;{-Regular patrols are made through the pleant by security personnel at night,
‘- Saturdays, Sundays and when the plant is not in operation. The fence line is

.valuation or greater are dispatched via signature service or armed surveillance.
. e : }

. construction of buildings end equipment, the fire risk is considered quite
- low. Inflammable liquids are not used in large quantities. The largest
. quantity of inflemmable materials in process is forty to-fifty gallons of
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. phosphate reduces the fire hazard to the point where the mixture will hardly
sustain combustion without the application of an external source of ignition.
- This mixture is generally used in the pulse columns and the reservoir is
located outside the building. Diesel fuel for the emergency generator is
limited to a 30 gallon drum in the utility room. Co, extinguishers are

located in all areas in which flammable material is present.

. Inflammable paper and wrapping materials are confined to office areas. and the
i shipping room, well separated from uranium inventories and processing supplies.

A 150 steam boiler, Cleaver-Brocks Model CB~800-100, provides process steam
and heating. The #4 oil supply 15 located underground approximately 15' south
-of the building. The boiler is a packaged unit equipped with FIA approved
" controls. Safety systems are periodically tested. The boiler and other

» utilities are located in a separate room away from processing areas.

The possibility of serious fire 13 considered quite low because of the building
~construction, closed systems for materfal handling, and nature of materials
~used. The company's similar opefacion at Hematite, Missouri, has experienced

;; The plant is subject to FIA and NEPIA 1nsurance inspections. An active

+ division safety program is maintained, headed by full-time criticality and
.health physics specialists end eafety director,
reeord of aecidene prevention -

for~wh1ch At has reeeived numerous AEc awarde.f}

The company hes an excellent -

-~

TN -
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1005, Evelutation of Accidentsl Nuclear Excursions

A study of the probsbility and effects of an eceidentsl nuclear excursion hss
been mede of the Fuels Recovery Facility at Wood River Junction, Rhode Island,
This study and the following discussion heve been based on the Convair Resesrch

- and Development Report NY0-2980, "Sefety Anslysis of Enriched Urenium Processing"
dated Merch 18, 1960, ,

'Enriched uranium hmdling snd processing at the Fuels Recovery Pc.m*r i1s done '
primerily in two eress:

1 14 The generel plant erea where highly enriched urenium screp meterisls sare
<~ converted to U0,.\ This includes the receiving erea snd storasge of
the in-process axfd‘ finished ursnium materisls,

2. The lsboratory where small quamtities of wranium compounds for process
control testing,

Nuclear ssfety 1s primsrily achieved by the use of safe geometry anci/or sefe
batch processinge In a few places (noted specificslly elsewhere in our license
. applicetion) moderation control and use of poisons is maintained es sunplemental

control, .

_ Ursnium matsrisl is carefully controlled from time of receipt, through processing,
finel storsge and shipment thmwugh procedures described in "Genersl Information
end Procedures" to insure ssfe spacing nnd minimize the smount of materiel in its
.movement through the plant,

Since it is not unusuel for grestor than critical quentities of U-235 to0 be
~ inventoried in our plant, the assembly of e criticsl mass is & possibility et
eny point in the plant at which the materiel is hendled. However, this report
-will be limited to those points, which in our estimation, ere most likely to be
‘subJect to the risk of incurring e critical assembly, A ;

 1’, Potential Oriticelity Sites'- Processi!g Area

- Loecstion _ : ;: o Control Failure Required

| Product Storsge Rack '. . . " Physicel fsilure of the concrete
(Racks provide spaces for - - ;.- block walls combined with eccid-
8izesble amounts of U-235 entsl modergtion. The occurrence

material) : , ) :5 f; o+ of en excursion is very unlikely
_ : S SR because of the etrength ‘of the .
"’tallso,“ o .‘.« )
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Hooos ano Grove Boxes ‘ FAlLURE OF ADMINISTRATIVE CONTROL

(Finisn 6o0DS HANOLING IN 'N DETERMINING THE BATCH SIZE AND
10008 ALONG SOUTH WALL AND - FAILURE TO PROVIDE PROPER SPACING
CENTER AISLE OPPOSITE DISSOLVERS) :  BETWEEN SAFE GEOMETRY VESSELS,

' 1;'R:woax AND RESIDUE STORAGE ~ © FAILURE OF ADMINISTRATIVE CONTROL

TO PROVIDE PROFER SPACING BETWEEN
.. BAFE DFAMETER BOTTLES PRIOR TO
- ASSAY,

©: TRAY DissoLveERS ' © .. FAILURE OF ADMINISTRATIVE CONTROL
! ‘ ol TO PREVENT HEAPING OF TRAY DISSOLVER
TOGETHER WITH OPTIMUM MODERATION AND
GREATER=THAN=-EXPECTED U=235 CONTENTS
IN THE ALLOY SCRAP (E.G. ZR CHIPS),

PickLe Liquor ApgusTmeNT Tank " FAVILURE OF ADMINISTRATIVE CONTROLS
ON TRANSFER OF SOLUTIONS FROM BAFE
GEOMETRY VESSELS,

i1 Upper LimtT oF NucLearR Excursion

POTENTIAL NUCLEAR EXCURSIONS CAN BE DIVIDED BETWEEN TWO CATEGORIES?
UNMODERATED METAL EXCURSION AND AQUEOUS EXCURS IONS, ;
As DISCUSSED IN THE CONVAIR REPORT, THE MAXIMUM EXCURSION WOULD RESULT FROM
AN UNMODERATED U=235 METAL.{SSEMBLV. IN THIS CASE; THE MAXIMUM EXCURSION
wouLD B IN THE ORDER OF Y05 rissions. As POINTED our oN Pace 106 oF THE
CONVAIR REPORT, THIS TYPE OF EXCURSION WOULD BE TERMINATED ALMOST INSTAN=
TANEOUSLY BY PHYSICALLY BLOWING ITSELF APART, THIS TYPE EXCURSION 15 QUITE
_UNLIKELY SINCE, ALTHOUGH OUR LICENSE APPLICATION ALLOWS FOR HANDLING U-235
IN METALLIC FORM, THIS TYPE SCRAP WILL BE IN THE FORM OF SMALL PIECES (not
LARGE CHUNKS) OF RELATIVELY LOW U=235 CONTENT ALLOY MATERIAL,

Tof MAXIMUM EXCURSION IN A MODERATYED ASSEMBLY WOULD BE IN THE ORDER OF
E} [FISSIONS IN THE INITIAL BURST WITH A TOTAL FISSION YIELD IN THE ORDER

oF, 019 ((easep on ConvaIr's REFORT - PaceEs 99 ano 100).

THE SHUTDOWN MECHANISM IN AN AQUEOUS SOLUT!ON EXCURSION WOULD CONSIST OF
BOILING THE GOLUTIONy; RESULTING IN CISPERSION OR EVAPORATION OF THE MODER~
ATING MATERIALe SINCE THE POSSIBILITY OF SUGCH AN EXCURBION 1S VERY GMALL’

WE HAVE NOT FELT A NEED TO INSTALL PROVISION':FOR CONTROLLED SHUTDOWN
PROCEDURES- : -

AN EXCURS1ON IN THE DRYING OVENS WOULO BE SHUTOOWN BY THE VAPORATION OF THE
WATER AS€ A RESULT OF THE HEAT GENERATED, GR BY SELF-DESTRUOTION FROM A
© SUDDEN REACTIVITY BUILDUP._A: : Co

Y

o
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III.

E ~Therefore, enyone remesining close to the fence for s prolonged period

" mately 100 meters (Figure 8 of the Conveir report). (Attention is sgain

" number of non-plent personnel still would not exceed one or two. It should

Persons within & radius up to 100 metsrs could receive harmful but not

. . B, Fission Cloud Hezards
i - wide for a distance of 300 meters (Figure 1k, Page 145, of the Convsir

- expected up to & distance of 1800 m:ters in & band 200 meters wide

30 metara of the fence would et most not exceed one or two.

"type in sccordance with NY0-2980,

Off‘sitr; Radiation Hazsrd  (Refsrence Peges 1?7 through -195 of .the Convelr
Report .

A, mrnct Redietion

Figure 8, Page 128 of the Convelr report, shows that sn squeous excursion
could have a lethal direct radistion radius of szpproximetely 50 meters, .
The nearest fence to & potentisl excursion is epproximstely 20 meters,

could receive & 1lsthal exposurs. However, the plant is in g reletively
remote locstion, Consequently, the number of non-plent personnel within

In the case of e metal excursion, the lethsl radius would extend to approxi-
called to the second paragx‘aph of Section II above.) It is believed the
be noted, however, thst 2 metsl excursion is judged to be the most 1mprobab1a _

lethel exposure from an squeous cxcursion (Figure 8, psge 1?8, of the -
Conveir report), S

Persons within [50 meters could receive hermful but not lethel exposures
from & metel excursion (Figure 8, psge 128, of the Convair repor*,bcs’ " Bgain,

et most, only & few non-plent persomel wouldmnceivably be within thie
distence, B

A 1rtha) dose from direct radirtion cen be received in g bend 50 meters

report). On this basis the maximum number of persoms affect.ed would be .
limited to approximately & dozen, Iess then fatsl exposures csn be

(Figure 1, Page 115, of the Convair report). The number of persomsaffected
could in this case be as many as 100 to 500 assuming thst this cloud
reached Wood River Junction (about 1100 meters away) end/or the WY.NH énd

H rsilroad tracks (sbout 800 meters awey) et the time e trein was pessing.
The preveiling wind directions (from northwest and southwest) mske probeble
that such a cloud would go toward the uninhsbited areass to the southeast

end to ths northeast. ,

Agein 1t would be noted that these estimates sre besed ol the most
improbsble type excursion, The results of an aqueous excursion would
bo limited to e much smaller range since the buildlngs would remai.n 1ntact
rastricting the epresd of radioactive products, .
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C. Oround Contsmination

As pointed out in NY0-2980, ths ground contsmination would be limited in
a redius of 250 meters, Sinde our property would include &1l of this,
a hazard to the public is not expected,

We believe that the deteiled descriptions given sbove edequately cover the gssump

- tions which we have msde in erriving at our conclusions, Exact sets of condi-
tions in 2 screp meterisls processing plant are so verieble from job to job that

 any further detsil end/or possible assumed conditions would not be warranted.
Also, we believe thet the plant conditions end. essumptions which ere pert of

* the celculations of the Convalir report (NY0-2980) represent a close approxims-
_tion to those of our plent; we believe thet the conclusions from these celcules'.
-tions are velid for wse . .o 0 e . S - :
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ERRATA, CHANGES AND CLARIFICATION OF DRAWINGS

On Drawing A=90h4:

A) a1 B-1
"From Pump 1-P~2" snouLo Be "From sump 1-P=20"

8) AT A=l

coNTINUED ON DrRawine A=OO4" swoutD BE "cONTINUED on Drawine
A_903"
c) ar C-1

"From PumMps 1-2 A & BY snouLo Be "FrRoOM PUMP 1-P;2'A & B

THE ADOITIONAL LINE ON 1-D~6A DESIDES WATER AND NITRIGC AGID 1S AN
AIR LINE TO PROVIDE A MEANS OF MIXING, THE MARKING 15 "JY2" AN,

Og SHEET No. A=903:

WE ARE NOT GOING TO INSTALL THE TWO VALVES ON THE OISCHARGE LINE
FROM CONDENSER 1=E~1, :

VESSEL AT F=1,5 oN orawinGg A=903/4 HaS BEEN REMOVED,

Vesser 1-D=11, orawine A=602 ano A-GOBIHAS BEEN REMOVED,



