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GENERAL ELECTRIC COMPANY « PO BOX 780 * WILMINGTON, NORTH CAROLINA 28409
December 10, 1984
Directcr
Office of Nuclear Material Safety & Safeguards
U. S. Nuclear Regulatory Commission 8
Washington, D. C. 20555 4 OEC 14
P2:54
Attention: Mr. W. T. Crow, Section Leader
Jranium Process Licensing Section
M/C 396-SS
Gentlemen:
References: (1) NRC License SNM-1097, Docket #70-1113
(2) Letter, CM Vaughan to WT Crow, 6/1/84
(3) Letter, GH Bidinger to CM Vaughan, 9/11/84
Subject: REQUEST FOR WITHDRAWAL OF PROPRIETARY INFORMATION

FROM PUBLIC DISCLOSURE

On June 1, 1984, General Electric Company submitted an application
to the NRC requesting authorization to operate equipment and
processes known as UPMP (Uranium Process Management Project).

That submittal included two versions of the application - one with
proprietary information included and one for release to the NRC
Public Document Room with proprietary information deleted.

During a recent review cf the 6/1/84 application, it was
discovered that several pages in the nonproprietary submittal
inadvertently contained proprietary information. Therefore,
General Electric requests that this information be withdrawn from
the Public Document Room(s) and returned to GE.

In order to facilitate withdrawal and replacement, a complete copy
of the 6/1/84 non-proprietary submittal is attached which
incorporates revised pages. All information deleted from these
revised pages was designated as proprietary by the affidavit
accompanying the submittal (J. A. Long, 6/4/84) and confirmed by
the NRC (Reference 3). Attachment 1 contains a list of the
effected pages.

General Electric Company requests that this letter and Attachment
1 withheld from public disclosure until such time as the
y information is removed from the PDR(s).



GENERAL §3 ELECTRIC

Director - ONMSS
December 10, 1984
Page 2

General Electric Company personnel would be pleased to discuss
this matter with you and members of your staff as you may deem
necessary.

Very truly yours,

GENERAL ELECTRIC COMPANY

Charles M. Vaug Acting Manager
Regulatory Compliance
M/C J26

CMV:bsd
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ATTACHMENT 1

The following pages in the 6/1/84 non-proprietary submittal for
the UPMP project have been revised to delete proprietary
information:

2.1-13
2.2-15
2.2-17
2.3-19
2.4-27
2.4-29
2.5-12
4-27
4-29
4-30

4-47
. 4-48

CM Vaughan
:bsd
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GENERAL ELECTRIC COMPANY

AFFIDAVIT

I, James A. Long, being duly sworn, depose and state as follows:

1. I am General Manager, Wilmington Manufacturing Department,
General Electric Company, and have been delegated the function
of reviewing the information described in paragraph 2 which is
sought to be withheld and have been authorized to apply for
its withholding.

2. The information to be withheld is identified portions of the
Uranium Process Management Project (UPMP) licensing
demonstration document dated June 1, 1984, supporting
Application Amendment N-18/S5-32, NRC License SNM-1097, Docket
$70-1113. This licensing action was first noticed with the
Nuclear Regulatory Commission 14 December 1982.

3. In designating material as proprietary, General Electric
utilizes the definition of proprietary information and trade
secrets set forth in the American Law Institute's Restatement
Of Torts, Section 757. This definition provides:

"A trade secret may consist of any formula, pattern,
device or compilation of information which is used in
one's business and which gives him an opportunity to
obtain an advantage over competitors who do not know or
use it.... A substantial element of secrecy must exist,
so that, except by the use of improper means, there would
be difficulty in acquiring information.... Some factors
to be considered in determining whether given information
is one's trade secret are: (1) the extent to which the
information is known outside of his business; (2) the
extent to which it is known by employees and others
involved in his business; (3) the extent of measures
taken by him to guard the secrecy of the information; (4)
the value of the information to him and to his
competitors; (5) the amount of effort or money expended
by him in developing the information; (6) the ease or
difficulty with which the information could be properly
acquired or duplicated by others."

4. Some examples of categories of information which fit into the
definition of proprietary information are:

a. Information that discloses a process, method or apparatus
where prevention of its use by General Electric's
competitors without license from General Electric

constitutes a competitive economic advantage over other
companies;



b. Information consisting of supporting data and analyses,
including test data, relative to a process, method or
apparatus, the application of which provide a competitive
economic advantage, e.g., by optimization or improved
marketability;

C. Information which if used by a competitor, would reduce
his expenditure of resources or improve his competitive
position in the design, manufacture, shipment,
installation, assurance of quality or licensing of a
similar product;

d. Information which reveals cost or price information,
production capacities, budget levels or commercial
strategies of General Electric, its customers or
suppliers;

e. Informaticn which reveals aspects of past, present or
future General electric customer-funded development plans
and programs of potential commercial value to General
Electric;

L. Information which discloses patentable subject matter for
which it may be desirable to obtain patent protection;

g. Information which General Electric must treat as
proprietary according to agreements with other parties.

In addition to proprietary treatment given to material meeting
the standards enumerated above, General Electric customarily
maintains in confidence preliminary and draft material which
has not been subject to complete proprietary, technical and
editorial review. This practice is based on the fact that
draft documents often do not appropriately reflect all aspects
of a problem, may contain tentative conclusions and may
contain errors that can be corrected during normal review and
approv 1 procedures. Also, until the final document is

comple ed it may not be possible to make any definitive
determination as to its proprietary nature. General Electric
is not generally willing to release such a document to the
genecal public in such a preliminary form. Such documents are
however, on occasion furnished to the NRC staff on a
confidential basis because it is General Electric's belief
that is is in the public interest for the staff to be promptly
furnished with significant or potentially significant
information. Furnishing the document on a confidential basis
pending cunpletion of General Electric's internal review
permits early acquaintance of the staff with the information
while protecting General Electric's potential proprietary
position and permitting General Electric to insure the public
documents are technically accurate and correct.,




10.

11.

Initial approval of proprietary treatment of a document is
made by the Subsection Manager of the originating component,
the man most likely to be acquainted with the value and
sensitivity of the information in relation to industry
knowledge. Access to such documents within the Company is
limited on a "need to know" basis and such documents at all
times are clearly identified as proprietary.

The procedure for approval of external release of such a
document is reviewed by the Section Manager, Project Manager,
Principal Scientist or other equivalent authority, by the
Section Manager of the cognizant Marketing fuction (or his
delegate) and by the Legal Operation for technical content,
competitive effect and determination of the accuracy of the
proprietary designation in accordance with the standards
enumerated above. Disclosures outside General Electric are
generally limited to regulatory bodies, customers and
potential customers and their agents, suppliers and licensees
only in accordance with appropriate regulatory provisions or
proprietary agreements.

The document mentioned in paragraph 2 above has been evaluated
in accordance with the above criteria and procedures and has
been found to contain information which is proprietary and
which is customarily held in confidence by General Electric.

The document mentioned in paragraph 2 above, its appendices
and replacement pages contain process engineering details and
drawings developed by General Electric which will result in
significantly reduced process losses and environmental impact,
a General Electric developed proprietary ammonium based uranyl
nitrate conversion process, patentable applications of plasma
emission spectrometry and density-refractometry; and the
design, application and supporting criticality safety analysis
for special neutron absorber panels used as a primary means of
criticality control.

The information in that document, to the best of my knowledge
and belief, has consistently been held in confidence by the
General Electric Company, no public disclosure has been made,
and it is not available in public sources. All disclosures to
third parties have been made pursuant to regulatory provisions

of proprietary agreements which provide for maintenance of the
information in confidence.

Public disclosure of the information sought to be withheld is
likely to cause substantial harm to the competitive position
of the General Electric Company and deprive or reduce the
availability of profit-making opportunities because:




Such information is a significant part of a program which
was developed with the expenditure of resources exceeding
9 million dollars. [ 3

Public availability of this information would deprive
General Electric of the ability to seek reimbursement to
the substantial financial and competitive disadvantage of
General Electric.

Fublic availability of the information would allow
foreign competitors, including competing BWR suppliers,
to obtain information at no cost which General Electric
developed at substantial cos:. Use of this information
by foreign competit.rs would give them a competitive
advantage over General Electric by allowing them to
develop the same or nearly similar methodology at lower
cost than General Electric.




‘ STATE OF NORTH CAROLINA
§S:
COUNTY OF NEW HANOVER

James A. Long, being duly sworn, deposes and says:
That he has read the foregoing affidavit and the matters stated

therein are true and correct to the best of his knowledge,
information, and belief.

Executed at Wilmington, North Carolina, this 4 day of J(zw

1984
Q(M,[(
James A. Lon Cj
GE»(ERAL BLECTRIC COMPANY
/"T
. Subscribed and sworn before me this /'/ day of e 1984
in New Hanover County,. 7
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CHAPTER 1.0
INTRODUCTION

This document provides a process description and demonstration of
safety for the Uranium Process Management Project (UPMP) facility

expansion

at the General Electric Company, Wilmington

Manufacturing Department, Wilmington, North Carolina. This new
facility will be operated under Special Nuclear Material License
SNM-1097 and will become an integral part of nuclear fuel
production at the Wilmington site.

1.1

1.2

1.2.1

1.2.1.1

1.2,1.2

Reference:

PURPOSE

The purpose of UPMP is to establish the recovery and
recycle of uranium from waste streams and on-site
uranium scrap recovery as normal processes within the
current fuel fabrication operation.

GENERAL PROJECT DESCRIPTION

Project Scope

The UPMP includes six basic process and control segments
which have been cynergistically integrated to recover
uranium from off-line material streams and to convert
the recovered uranium to uranium dioxide powder for use
in standard nuclear fuel products. The project also
includes chemical and other related support systems and
building modifications.

The basic UPMP segments include:

Fluoride Waste Treatment

A treatment process to remove low concentrations of
uranium from the ammonium fluoride liquid waste stream
which results from the chemical conversion of uranium
hexafluoride to uranium dioxide.

Rad Waste Treatment

A lime treatment and solids separation process to remove
low concentrations of uranium from a waste stream
composed of laundry water, decontamination wash water,
floor mop water, incinerator scrubber water and
laboratory drain discharges,

Page 1-1
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1.2.1.4

1.2.1.5

1.2.1.6

1.2.2

Reference:
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Nitrate Waste Treatment

A two part process consisting of (1) a primary lime
treatment and uranium solids separation system for the
ammonium nitrate liquid waste stream generated in the
conversion to uranium dioxide from uranyl nitrate and
(2) a secondary lime treatment and solids separation
system to handle the nitrate waste treatment effluent
and the waste stream from the UPMP solvent extraction
system. The combined nitrate liquid wastes will be
neutralized, treated for removal of metals and
ultimately released to the existing site nitrate lagoon.
Contaminated solids will be packaged for shipment to
licensed offsite burial facilities.

Scrap Processing

A uranium scrap pre-treatment, (primarily oxidation),
nitric acid dissolution and solvent extraction process
to recover uranium from scrap materials and sludges.
This process will produce a pure uranyl nitrate product
suitable for conversion to nuclear reactor grade uranium
dioxide.

Uranyl Nitrate Conversion

A uranyl nitrate conversion (to uranium dioxide) process.
This process will replace the existing batch hydrogen
peroxide precipitation process.

Process Control Systems

The UPMP process control system is a distributed system
with dual consoles. Each console will monitor one-half
of the UPMP process while providing backup for the other
half. Power is provided via an interruptible power
supply with battery backup.

Facility Description

As shown in Figure 1-1, the UPMP facility is located in
the northwest corner of the existing high bay FMO-X
building and in three new contiguous building additions

Page 1-2
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FIGURE 1-1
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1.2.4
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to the north and west. The total UPMP process and
support floor area is approximately 29,200 square feet,
Modifications to the existing building consist of the
addition of a second floor and a mezzanine level for the
control room, computer room, and process laboratory.
The three new buildings are a three story solvent
extraction building, a solvent and chemical makeup
building, and a single level structure for weather
protection of the electrical substation and
uninterruptible power supply system (see Figures 1-2
through 1-4),

Integration with Existing Manufacturing Facilities

Figure 1-5 schematically presents the current fluoride,
nitrate and rad waste systems. Figure 1-6 indicates how
the new UPMP facility will fit into the current waste
handling systems. As illustrated in this Figure, the
new UPMP facility will provide integral pre-treatment
and in-line waste treatment systems to reduce the waste
stream uranium content and to increase subsequent
uranium recovery.

Selected utilities and services will be suprlied from or
connected to existing FMO-X systems. These include
electrical power, fire detection and sprinkler systems,
steam, chilled water, potable water, compressed air,
instrument air, process gases, storm sewers and process
sewers. In addition, UPMP nuclear safety systems (e.g.,
criticality alarms and air sampling) will be connected
to existing facilities.

New Processes and Technological Features

The UPMP is a extensive combination of industrial
processes and technolojical features. Several are new
in WMD operations and are of specific note in this
license amendment application; as indicated below,
several are also considered proprietary to GE.

o A system for fluoride waste treatment (trade secret)

o A solvent extraction system for uranium recovery and
purification

o An uranyl nitrate conversion process (patent to be
applied for)

Page 1-4
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FIGURE 1-2
UPMP EQUIPMENT LAYOUT - GROUND FLOOR
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FIGURE 1-3
UPMP EQUIPMENT LAYOUT - MEZZANINE
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FIGURE 1-4
UPMP EQUIPMENT LAYOUT - SECOND FLOOR
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FIGURE 1-5
EXISTING FLUORIDE, NITRATE & RAD WASTE SYSTEMS
PEATING
WASTE
AIRCRAFT ENGINE | PRECIPITATION
AND EQUIPMENT | ETCH | TREATMENT
MANUFACTURING st
BUILDING PENT SLUDGE
T OFFSITE
SPENT ETCH
OFFSITE
FUEL DISPOSAL
COMPONENTS OR USE
MANUF ACTURING OFF
BUILDING —J L SITE
SPENT SODIUM Y USAGE
HYDROXIDE
FINAL DISCHARGE
SAMPLE POINT
p— WASTE
MANUFACTURING PRECIPITATION — \-—‘ o~
BUILDING TREATME N /
%LUDGHFOR NITRATE LAGOONS
EWORK
FLUORIDE
X
SLUDGE | 5 IAMMONIA e
v EPARATION " |RECOV o,
<« SLUDGE|FOR o, .
2fwonx FLUORIDE -1
¢ RECOVERE LAGOONS £
AMMONIA 7% z
RAD TE 3 N 4 -
H-WAS l AERATION LAGOONS '
.
%, PN 2 Ph ADJUST!
FINAL PROCESS LAGODNS
FINAL DISCHARGE
SAMPLE POINT -
0 4%
DAM
TO RIVE
Page 1-8
SNM-1097




KEY:

Reference:

UPMP FLUORIDE,
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FIGURE 1-6
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O A scrap dissolving process for low grade sludges and
incinerator ash

o Lime precipitation and solids removal in rad waste
treatment (details of the process are a trade
secret)

0 Lime precipitation and solids removal in nitrate
waste treatment (details of the process are a trade
secret)

0 Geometrically safe vessels and scrap dissolvers
utilizing neutron absorber
panels (trade secret)

0 Automated mechanical filters for solids removal
o A distributed process control system
0 A dedicated process laboratory which includes

for process analytical measurements (patentable
applications)

0 Bubble cap tray design absorption column for removal
of oxides of nitrogen from dissolver offgas

0 Tandem instrumentation for in-line uranium and acid
measurement

The following chapters in this document present a
detailed description of the processes and features
listed above and highlight not only the prccess designs
but also the criticality, radiological and environmental
safety considerations,

Included as an appendix to this document is a package of
facility and equipment drawings. These drawings are
particularly useful in detailed reviews of information
in Chapters 2-5 of the demonstration since the equipment
numbers defined in the text are consistent with the
numbering on the drawings.

PROJECT BENEFITS

UPMP processes have been extensively tested and, as a
result of these development efforts, success in
achieving the predicted project benefits is assured.
Operation of UPMP will have significant positive
environmental impacts and reduced safety risks.
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1.3.1

1.3.2

1.3.3

Reference:

June 1, 1984

Improved Radiological Environmental Protection

The quantity of uranium in radioactive liquids

(fluoride, rad waste, and nitrates) discharged from the

manufacturing operation will be reduced approximately
%.

The uranium concentration in calcium fluoride sludge
will be reduced sufficiently to consider disposal of the
sludge under Options 1 and 2 of SECY 81-576 or for
chemical use in non-nuclear operations.

The quantity of nuclear material to be disposed of for
site decommissioning will be reduced.

Improved Non-radiological Environmental Protection

UPMP reduces generation of calcium fluoride sludge from
rad waste by $. Therefore, nct only is the uranium
concentration in the sludge reduced, but also the
guantity of this by-product material is minimized.

The facility design extensively treats process effluents
prior to their discharge to the atmosphere., Although
the atmospheric discharge from the WMD site will be
increased insignificantly as a result of the additional
material being procesced, the overall discharge to the
atmosphere, when the current offsite reprocessing
operations are considered, will be reduced. The net
result will be a favorable environmental impact for the
Fuel Cycle.

The UPMP process designs have focused on resource
conservation., Solutions in solvent extraction are
processed so as to permit recycling through the
operations thus reducing the quantity of waste chemicals
and the need for their disposal.

Reduction of Risks

Currently scrap material is shipped over-the-road for
off-site reprocessing; UNH solutions are returned to
Wilmington. Since UPMP implements in-house scrap
reprocessing, external shipments of these nuclear
materials will no longer be needed. This eliminates the
risk of potential nuclear releases to the environment
during accidents on the highway.
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A new conversion process eliminates the use of hydrogen
peroxide, thus avoiding a potentially hazardous
industrial safety condition.

Contributior to Site Decommissioning

Complete removal from the site of all contaminated
sludges is a commitment in the Closure and
Decommissioning Plan approved by the NRC in December,
1981. Approximately cubic feet of uranium- t
bearing calcium fluoride sludge have been accumulated
and stored on site since the plant started up.

Thus UPMP is, in essence, the first step in
completing the decommissioning activity.

Reference: SNM-1097
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CHAPTER 2.0
PROCESS DESCRIPTION

FLUORIDE WASTE TREATMENT SYSTEM

Current Operation

In the conversion of uranium hexafluoride to uranium
dioxide, an ammonium fluoride waste stream is generated
which contains a very low concentration of uranium.

The fluoride waste liquids resulting from the Fuel
Manufacturing Operation (FMO) conversion processes are
currently accumulated in quarantine tanks and are
circulated through a filtration system to take out the
uranium solids. (See Figure 2.1-1.,) The clear liquid
from the system is accumulated in the quarantine tanks
and is sampled for uranium concentration. If the
uranium concentration does not exceed the release limits
for ligquid transferred, it is released from the
quarantine tanks to the accumulation tank located
outside of the building. The sludge is accumulated in
five gallon pails, transferred to the REDCAP drying
furnace in FMO and is subsequently recycled through an
existing batch uranyl nitrate conversion process (UPS).

The fluoride waste stream is batch pumped from the V-106
tank to a 100,000 gallon settling tank, (V-108), at the
process Waste Treatment Facility. Any uranium solids
that settle to the bottom of the V-108 tank are removed
by centrifuging. This wet sludge is packaged in five
gallon plastic pails and is transported to the REDCAP
furnace area to be dried. The clear supernate from V-
108 is decanted and is treated with lime to precipitate
calcium fluoride and uranium. The stream is steam
stripped of ammonia and pumped into a lined lagoon where
the calcium fluoride and uranium solids settle to the
bottom. The supernate from the lagoon, which is nearly
free of fluoride, ammonia and uranium, is discharged to
the final process lagoons.
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FIGURE 2.1-1
FLUORIDE WASTE FLOW - PRESENT PROCESS
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A side stream of fluoride waste, is diverted from tank
V=106 to the existing GECO rundown tanks. These two
tanks contain about 2500 gallons of waste water. A very
high volume is recirculated from these tanks through
high capacity ejectors then back into the tanks. The
purpose of this system is to develop a vacuum for the
GECO conversion process and to scrub the process gasses,
A liquid flow equal to the input flow is returned to
tank V-106. The operation of the rundown tanks is
controlled by the GECO process control system.

UPMP Fluoride Waste Treatment System

To further reclaim uranium from the fluoride stream,
(mostly soluble or colloidal), and to minimize the
uranium concentration in the calcium fluoride sludge, a
system will be installed between existing tanks V=106
and V-108 for processing the fluoride waste. (See
Figure 2,1-2,) This new prccess is described as
follows:

Surge Tank - Existing Tank V=106

The clarified fluoride waste liquid from the FMO
quarantine tanks will be accumulated in the surge tank
V-106 which serves as the feed tank for the fluoride
waste treatment system., The process line from the
guarantine tanks to V=106 will not be changed from the
existing system and transfers to tank V-106 will be
based on the existing release limit controls. One
difference, however, will be that the density of the
liquid in V-106 will be monitored by the UPMP process
control system and concentrations of greater

than grams of uranium per liter will result in a
cut off of the feed from the FMO quarantine tanks.

The waste liquor in the surge tank will contain
compounds such as ammonium fluoride, ammonium hydroxide,
insoluble and colloidal uranium

compounds and trace quantities of nitrates and

Before this solution can be processed
through the fluoride waste treatment system, the
insoluble and colloidal uranium compounds must be
dissolved. The waste liquor in V-106 will be kept in

Page 2.1-3
SNM-1097



June 1, 1984

FIGURE 2.1-2
FLUORIDE WASTE FLOW - UPMP PROCESS
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Reference:

June 1, 1984

constant circulation by a dedicated high volume pump.
This will prevent the insoluble uranium compounds from
settling. This circulating stream flows through a
venturi type gas scrubber on the top of V-106 which is
used to mix the tank contents.

A separate pumping system which utllizes parallel pumps,
will be used to transfer the fluoride waste solution
from the surge tank to the system, through the filters
and, ultimately, to tank V-108 at the Waste Treatment
Facility.

At the design flow rate, the parallel pump system relied
on for transfer will not have sufficient head to
overcome the total pressure drop through the system. To
assure adequate, stable operation, a bouster pump has
been added to the feed system. The pocster pump will
increase the pressure of the feed to compensate for the
pressure drop across the system., TUranium is either
collected or caught in the filter. The effluent filter
also prevents any solids from passing through to tank V-
108.

Recovery System

The process will be a
system, operating with a
The operation
and of the will be

controlled by the UPMP process control system. One
complete cycle includes the following sequences: (See
Figure 2.1-3,)

1
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FIGURE 2,1-3
FLUORIDE WASTE TREATMENT PROCESS FLOW
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Product Adjustment

The product, as it is being received into the product
vessel, will be mixed with nitric acid at a controlled
rate. The rate of acid addition will be automatically
controlled to maintain the mixture at the proper pH.

The nitric acid will be supplied from a nitric acid
break tank which will be a critically safe pipe tank
that serves to isolate the acid from the uranium bearing
process.

The product, after it is acidified, is circulated in the
vessels to mix the solution thoroughly and will be
sampled and chemically analyzed.

The aluminum nitrate will be supplied from a critically
safe aluminum nitrate break tank. This tank will
isolate the supply system from the uranium bearing
process.

The product, which contains about kgs of uranium, t
will be either used in the scrap processing dissolvers
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and leachers or, if the dissolver/leachers are not
operating, will be processed through the nitrate waste
treatment process.

Process Control

The system is controlled by the UPMP process control
system. (The UPMP process control system is described
in Section 2.6.)

The determination of uranium
will be made from grab
samples which will be analyzed in the UPMP process
control laboratory. The control room operator will be
notified of the results and, when
will direct the control system

Periodic sampling and analysis of the product will be
made to insure that the process is operating within the
limits., The limit of the effluent is

ppm uranium., If the concentration is above ppm
uranium, the UPMP process control system will
automatically switch flow to the surge tank V-106 until
the < ppm uranium is achieved.

A proportional sampling system in the

effluent line will measure the total volume transferred
to waste treatment tank V-108 and will provide a
representative sample of the liquid transferred.

GECO Rundown System

The source of fluoride waste for the existing GECO
rundown tanks will be relocated from the existing surge
tank discharge pump to a location downstream of the
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Reference:
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process system, A controlled side stream of fluoride
waste will be diverted {rom the pipe line to tank Vv-108,
then to the GECO rundown tanks A and B. The return from
this system goes back into the transfer line to V-108.
This provides the rundown tanks with fluoride waste that
has less than ppm uranium.,

Storage Tank - Existing Tank V-108

The treatment of the fluoride waste at the Waste
Treatment Facility will not change significantly as a
result of the process system, except that uranium
bearing sludge will no longer be settled and
centrifuged. The reason for this is that the uranium
concentration in the product is decreased by a factor of

or more from that in V=108 prior to the
implementation of the UPMP process.

The lime treatment of this fluoride waste tc precipitate
fluoride and recover ammonia will not change, however,
the uranium concentration in the calcium fluoride sludge
that settles in the fluoride lagoons will change.

Before implementation of fluoride waste treatment, the
uranium concentration in the dry calcium fluoride sludge
has been about ppm. With the
implementation of the treatment process, the
concentration in the dry calcium fluoride sludge will be
about ppm or less and will make disposal of this
material under SECY 81-576 an attractive option.

Criticality Safety Considerations

As noted in Section 2.1.1, the fluoride waste system
will be designed to process an ammonium fluoride liquid
waste stream containing a very low concentration of
uranium, Prior to the implementation of UPMP, this low

concentration has been in the range of ppm U in
the liaguid stream and ppm U in the calcium
fluoride sludge in the final process lagoons. These
values are factors of or more below the

minimum critical concentration for a homogeneous mixture
of U0, and water., As indicated by the results in
Section 4.1.9.1, the Kinf = 1.0 value is approximately
200,000 ppm U or, equivalently, about 250 grams U/liter.
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The implementation of the UPMP system
between the existing fluoride waste system process tanks
V=106 and V=108 will favorably impact the fluoride waste
system concentration control as shown in Table 2.1-1,

As indicated, no concentrations in the UPMP fluoride
waste system will approach within less than a factor of
the 250 gm U/liter minimum critical U0, + H,0

concentration and only the concentrations in the
product and in the

will be higher than those in the fluoride
waste system operation prior to UPMP,

The following sections describe the specific controls
implemented in the UPMP fluoride waste system to assure
criticality safety. T!ese controls include not only
those existing prior to UPMP which assured concentration
control in V=106 and V-108 operations, but also the
process and chemistry considerations which limit
achievable uranium concentrations and the extensive use
of geometry control in new UPMP fluoride waste
equipment, A final section addresses the criticality
safety of fluoride waste system under normal and
accident conditions.

Density Control in UPMP Surge Tank - Existing V-106

Surge tank V-106 is a geometrically unsafe 65,000 gallon
tank located immediately outside of the Fuel
Manufacturing Operations building. Tank V-106 is used
as an accumulation tank for liquids from the fluoride
quarantine tanks prior to their treatment by the UPMP
system. Criticality safety of the tank is based upon
the uranium dump limit control of the quarantine tanks
(in FMO) and adequate mixing of the contents of V-106 by
a high volume liquid recirculation line. The fluoride
quarantine tank dump limits and V=106 mixing will not be
changed from those used by operations prior to UPMP, 1In
addition, it will be assured that not only are the
specified concentrations not exceeded, but also that
tank V=106 does not contain at any one time more than
75% of a minimum critical mass. (For 4.0% enriched uo,
and considering the volume of tank V=106, this latter
guideline is equivalent to a dump limit to V=106 of no
more than ppm U in each gallons released
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TABLE 2.1-1

FLUORIDE WASTE SYSTEM
URANIUM CONCENTRATION CONTROL

Uranium Concentration Range

Prior to UPMP After UPMP Overall
System (ppm U) (ppm U) Effect
Tank V=106 Unchanged t
GECO Rundown Improved t
Tanks
Recovery* t
f
Recovery* t
Tank V=108 Improved
Liguid Improved t
Discharge
Calcium Improved t
Fluoride
Sludge
C t
t
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Reference:
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from the quarantine tanks.) 1In addition, dissolution
and the density monitoring feature will be added
specifically for the UPMP operation. The dissolution of
uranium and the density monitoring in tank V=106 in the
UPMP operation will be predominately for process
control, but will also serve to enhance the safety in V-
106. The former (dissolution) will be an enhancement
because it improves the mixing of the contents of V=106
in conjunction with the high volume recirculation

line. The latter (density monitoring) will provide
additional safety because a maximum density limit
equivalent to grams U/liter will be interlocked via
the UPMP process control system with the inlet valves to
V=-106. If this value (whir!i is well below the minimum
critical value for homogeneous U0, + H,0) is reached,
the process control system will close the V=106 inlet
valves and not permit additional dumps from the fluoride
quarantine tanks.

Chemistry and Process Control

Chemistrx

The basic chemistry of the process is
illustrated in Figure 2,1-4, The chemistry is divided
into two cycles,

Fluoride liquid waste contains about pm
flucride, ppm nitrate and ppm uranium,
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FIGURE 2.1-4
BASIC CHEMISTRY
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Process Control

The process is monitored and controlled by the UPMP
process control system in conjunction with the UPMP
process laboratory. This laboratory is located
adjacent to the UPMP contrc’ room and contains
spectrographic, titration .nd specific ion electrode
instruments, (Reference Figure 1-3,) A grab sample
from the process will be analyzed for uranium and the
data logged in the control room. The periodic grab
sample of the process feed solution will be analyzed in
the laboratory for both soluble and insoluble uranium.
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FIGURE 2,1-5
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FIGURE 2.1-6
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FIGURE 2.1-7
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This will determine if process adjustment are necessary
for the dissolving of the uranium in surge tank V-106.

The UPMP process control system will modify process
flows and chemistry when the process control samples
indicate the predefined control limits have been
reached., Control room operators will be aware of the
system status.

The lab system will analyze the effluent from the
process to insure that the uranium concentration is less
than ppm. This system will provide automatic
sampling and analysis as well as manual capabilities and
will be coupled with the process control system,

For the treatment system, a measurement greater

than ppm uranium will result in the process control
csystem sounding an alarm and automatically diverting the
effluent stream back into surge tank. The entire system
will remain in this recirculating mode until the
discharge is determined to be below the ppm uranium
level, at which time the process control system will re-
establish the flow to V-108.

A proportional sampling system will be located in the
effluent discharge line from the treatment system to
tank V=108, This system will measure the flow rate and
total volume discharged to tank V-108 and obtain a
representative sample of the liquid flowing through the
pipe line. The sample will be analyzed daily by the
Chemet laboratory for the uranium concentration and the

results will be used for uranium accountability of the
operation,

2.1.3.3 Geometry Control in the Fluoride Waste System

In addition to the uranium density control described in
the preceding sections, the UPMP fluoride waste system
also makes significant use of geometry control for
equipment in the treatment system. 1n summary, the
fluoride waste system consists of the following:
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(1) geometrically safe cylindrical
tanks.

(2) geometrically safe vessels.

(3) geometrically unsafe tanks.

(4) geometrically safe pumps.

(5) geometrically safe diaphragm pump.

(6) critically safe floor basin.

(7) Associated geometrically safe process piping

Table 2.1-2 is a listing of the process equipment in the
fluoride waste system and briefly describes the geometry
and corresponding criticality safety designation. (HVAC
equipment is not included in this list but is
generically discussed in Section 5).

Normal and Accident Conditions in the Fluoride Waste

System

As noted previously, the maximum uranium concentration
present in the fluoride waste system is grams per
liter. From Table 4-4 in Chapter 4, the Kinf for a full
density homogeneous mixture of U0, and H,0 with a U
density no greater than this is in the range of 0.30-
0.50. It can therefore be concluded that under normal
conditions, the Keff for any piece of equipment in the
fluoride waste system is well below a value of 0.90,.

In the evaluation of fluoride waste system accident
conditions, four significant conditions have been
identified. These are:

Failure of Concentration Control in Existing Tank V-106

In order for a significant failure of concentration
control in existing surge tank V-106 to occur, at least
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three independent system failures must occur upsteam
prior to dumping from the fluoride quarantine tanks.

(1) Failure of manufacturing process equipment with a
subsequent high carry over of uranium into the
fluoride liquid waste system.

(2) Failure of fluoride quarantine tank process controls
(most notably the filter and centrifuge systems) to
remove the high concentration of uranium from the
stream prior to transfer to the quarantine tanks.

(3) Failure of the U monitor or SPEC 20 measurement
systems to detect the high level of uran’''m prior to
dumping of the quarantine tank to the s.. » tank.

Given these failures and the following assumptions about
credible conditions, an assessment of the criticality
safety of tank V=106 has been made.

o Assume a single 1000 gallon quarantine transfer
containing as much as 100 kg of uranium is dumped to
V-'-Oﬁ.

C Assume that prior to this dump, tank V=106 contained
20,000 gallons of liquid (approximately 1/3 full)
with approximately ppm U.

o] Assume the mixing, dissolving and density controls
on tank V-106 are fully operable and monitored by
the UPMP process control system.

Based upon these conditions, it can be seen that after

the kg U per gallon gquarantine transfer is
dumped to tank V-106, the surge tank will contain
kg U and gallons of liquid/mixture,

This mixture will be adequately dissolved and mixed by
process controls, and the resulting uranium
concentration will be no more than grams of
uranium per liter. Since quarantine tank dumps are only
made approximately every 30 minutes, continued releases
to V=106 at this level for more than a few times are not
credible. Nonetheless, if such releases were to occur
over a period of 24 hours, the resulting slow increase

Page 2.1-21
SNM-1097



2.1.3.4.2

2.1.3.4.3

Reference:

June 1, 1984

in uranium content in V-106 would eventually be detected

by the surge tank density controls and further input

from the quarantine tanks halted by the process control

system., (At least such dumps would be required to

reach this point since the V-106 density limit is set at
grams U/liter).

Because at least four independent and multiple failures
must occur to exceed this critically safe condition,
this system complies with the double contingency policy
defined in Chapter 4.

Failure of Concentration Control in the System

Except as noted in Table 2.1-2, all process equipment in
the treatment system is geometrically safe. Failure of
concentration control in this area will therefore not
result in a critically unsafe condition without the
coincident and unrelated failure of such aj,geometry
control.

Conversely, failure of geometry control in the treatment
system will not result in a critically unsafe condition
without the coincident and unrelated failure of the
fluoride waste system concentration controls.,

Back Flow of Uranium Into the DI Water Supply Tank or

Make-up Tank

Since the treatment system is operated under

lbs positive pressure, prevention of backflow of uranium
into the unsafe geometry DI H,0 supply tank and
make-up-tank is achieved by process controls (monitoring
devices) and automatic double block and bleed valves.
The double block and bleed valve operation is shown in
Figure 2.1-8.

If the process control and double block and bleed valve
systems do fail, however, criticality safety will still
be assured by the fluoride waste system ccncentration
controls. Not only will the uranium concentration
backflowing into the DI water supply tank and the
make-up tank be further diluted from the value in the
fluoride waste system, but also the maximum volumes of
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TABLE 2.,1-2

UPMP FLUORIDE WASTE SYSTEM EQUIPMENT LIST

Geometry Description

Criticality Safety

Description

Normally

Equipment Contains

Label Equipment Designation Uranium
Treatment Equipment Yes
Filters Yes
Filters No,

ppm U
Filters Yes
Venturi Gas Scrubber Yes
Pump Yes
Pumps s Yes
Pump Yes
Pumps Yes
Pumps Yes
Pump No
Seal Pot Yes
Seal Pot Yes
FW Sump No
Break Tank No
Break Tank No
Tank Yes
Tank Yes
DI Water Supply Tank No

Reference: SNM-1097

Geometrically

Safe with

Neutron Absorber Panels

Geometrically
Geometrically
Geometrically
Geometrically

part of T-500

Geometrically
volume

Geometrically
volume

Geometrically
Volume

Geometrically
Volume

Geometrically
Volume

Geometrically
vVolume

Geometrically

Geometrically

Geometrically

Safe Cylinders

safe Cylinders

Safe Cylinders

Unsafe Tank but

Operation

Safe Slab &

Safe Slab &

Safe Slab &

Safe Slab &

Safe Slab &

Safe Slab and

Safe Cylinder

Safe Cylinder

Safe Cylinder

(with Concrete Reflection)

Geometrically

Geometrically

Safe Cylinder

Safe Cylinder

Geometrically Unsafe

Geometrically

Geometrically Unsafe Back-flow

Safe Cylinders

prevented by Double Block &

Bleed Valves
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TABLE 2.1-2
UPMP FLUORIDE WASTE SYSTEM EQUIPMENT LIS

(CONTINUED)
Normally
Equipment Contains Criticality Safety
Label Equipment Lesignation Uranium Geometry Description Description
t
Tank No Geometrically Unsafe Back-flow *
prevented by Double Block & t
Bleed Valve t
t
Tanks No, Geometrically Unsafe *
ppm U t
\d
Tank No, Unsafe Geometry t
ppm U L
Vessels Yes Geometiically Safe with t
Neutron Absorber Panels *
t
*
Vessels Yes Geometrically Safe with A\
Neutron Absorber Panels
Process Piping Yes 1*,2%, 3" and up to 6* Geometrically Safe Cylindrical
diameter piping and Slab Geometries
FW Floor Basin No 3.5 Thick Slab Critically Safe Slab with .
Concrete Reflection

Reference: SNM-1097
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FICURE 2.1-8
BLOCK & BLEED VALVE SYSTEM

—®
N r'><1 —p FLOW

The system is controlled by a sequence controller that
is activated by an OPEN or CLOSE signal.

NORMAL FLOW POSITIONS

Block Valve #1 is OPEN
Block Valve #2 is OPEN
Bleed Valve #3 is CLOSED

VALVE OPERATION

CLOSE:

To stop the flow, the CLOSE signal is activated. The
valves operate in sequence. That is, when block valve
#1 closes, then block valve #2 closes, then bleed valve
#3 opens. If either block valve #1 or 2 should leak,
the liquid will flow out through the bleed valve #3 onto
the floor.

OPEN:

To open the valves, to stict the flow, the OPEN signal
is activated. The val.es operate in sequence. That is,
when bleed valve #3 closes, then block valve #2 opens,
then block valve # opens.
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these tanks assures that the amount of uranium contained .
in either of the tanks will be less than a safe batch
(as tabulated in Table 4-7).

Failure of Concentration Control in V-108

Reference:

Failure of concentration control in tank V-108 will
require as a minimum the following independent,
unrelated conditions:

(1) Failure of fluoride gquarantine tank dump limit
controls.

(2) Failure of treatment process controls to remove
uranium,

(3) Failure of the UFMP measurement system to detect
high ( ppm U) uranium concentrations. t

Since tank V-108 is itself equipped with concentration
controls and a solids removal system, failure of
concentration control will not violate the requirements
of the double contingency policy.
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RAD WASTE TREATMENT

Current Operation

The rad waste system is an accumulation of various low
level radioactive waste streams that are generated in
the fuel manufacturing operation. These streams, as
shown in Figure 2.,2-1, are collected from the Chemet
laboratory, the decon facility, the incinerator,
equipment cleaning for maintenance and general
housecleaning liquids. These liquids are collected in
the existing FMO rad waste accumulation tanks #1 and #2
which are located in the FMuU rad waste complex. The pH
is frequently adjusted by the operator to reduce the
soluble uranium content of the rad waste. The liquids
are circulated through an existing clarifier to
continuously remove suspended uranium and other
particulate,.

The solids removed by the clarifier are backflushed to
an accumulator tank. The slurry is desludged using a
dewatering, bowl-type centrifuge. The solids are loaded
into containers, transported to the REDCAP area for
drying and subsequently shipped off-site for processing.
The reprocessed material is returned to WMD as UNH
solution.

The clarified rad waste is transferred to the existing
FMO rad waste slab tanks 4 and 5. Laundry water is also
transferred from its collection point in the existing
FMO-X rad waste slab tanks to FMO rad wa=te slab tanks.
The composite liquids in the tanks are circulated,
sampled, and analyzed for uranium. If the uraniom
concentration is less than the release limits

of ppm U, the liquid is discharged to the existing
industrial sewer. The discharge line is equipped with a
continuous proportional sampler for uranium
accountability. The uranium in the rad waste is
precipitated and is settled in the existing final
process lagoons after it mixes with the other waste
streams in the industrial sewer. The uranium
concentration of this dried sludge ranges from

pom,
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UPMP Radwaste Treatment System

The UPMP rad waste treatment system will be implemented
to improve the uranium recovery by:

® Providing a controlled lime treatment process.

® Providing a filtration system for liquid and solids
separation.

The results will be a substantial reduction of uranium
concentration in the sludge settled in the final process
lagoons.

Rad Waste Accumulation

In a concept similar to the UPMP fluoride waste system,
the UPMP rad waste system will be situated between the
existing rad waste quarantine system and the current
discharge point to the final process lagoons. (See
Figure 2.2-2) Several of the waste streams presently
being collected in the existing FMO rad waste
accumulation tank will be diverted to the UPMP rad waste
accumulation vessels, The only waste streams that will
be collected in the present FMO rad waste accumulation
slab tanks will be the laboratory waste water, equipment
cleaning water and housecleaning liquids. These waste
ligquids will continue to be treated by the present
process, accumulated in the FMO rad waste slab tanks,
analyzed, released, and pumped to the UPMP accumulation
vessels, The existing release limits of ppm
aranium will still be in effect.

Laundry Water

The laundry water will continue to be collected in the
existing FMO-X slab tanks. When one tank is full, the
input water will be diverted to the second tank. The
water in the full first tank will be circulated for
mixing, pumped through the sample loop to UPMP
laboratory, and sampled and analyzed for uranium by

the UPMP lab measurement system. The results will be
transmitted to the UPMP process control system which
will automatically control the dispositon of the laundry
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SNM-1097



June 1, 1984

FIGURE 2.2-2
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water., If the uranium concentration is less than a
preset value ( ppm), the water will by-pass the
treatment facility and be pumped to the rad waste
discharge point, If the uranium concentration is above
the preset value it will be pumped to the accumulation
vessels for normal treatment.

Rad Waste Accumulation Vessels

The waste water in the accumulation vessels will be
kept in constant circulation. A controlled side stream
will be diverted to the tank where it will be
continuously mixed with a $ lime slurry to a pH

of and then overflow into the holding tanks.

The lime addition will precipitate fluorides, uranium
and other ions as calcium compounds.

The % lime slurry will be supplied to the UPMP

facility from a gallon storage tank which is

located outside the west end of the building in the

aqueous and solvent make up area. The lime slurry will

be made up on a batch basis, by diluting 2 lime

slurry from a gallon storage tank with rad waste
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