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November ©, 1989

Director

Office of Nuclear Material Safety and

U.S8. Nuclear Regulatory Commission

Washington, D.C. 20555 />y

{

Attention: Mr. L. C. Rouse, Chief |
Fuel Cycle Safety Branch

OWFN, Room 6D23, Mail ?Ha

Dear Sir:
Subject: License Amendment Request (Revision # 26)

References: (1) NRC License SNM-1097, Docket # 70-1113
(2) Letter, CM Vaughan to WT Crow, 9/22/83
(3) Letter, RG Page to CM Vaughan, 12/21/83
(4) Letter, CM Vaughan to WT Crow, 7/1/85
(5) Letter, CM Vaughan to WT Crow, 7/10/85
(6) Letter, WT Crow to CM Vaughan, 8/9/85

wWith reference to activities authorized by NRC License SNM-1097 at
the General Electric Company Nuclear Fuel and Components
Mariufacturing facility, GE hereby requests permission to utilize
the Uranium Recovery from Lagoon Sludge (URLS) project facility
for the purpose of conducting uranium recovery development and
nrocessing as described in Attachment 1 to this letter.

Attachment 2 contains a description of the requested revisions and
Attachment 3 is the revised pages.

Pursuant to 10 CFR 170.31, a GE check for $150 for processing this
amendment request is enclosed.

General Electric personnel would be pleased to discuss this matter
further with you and your staff as you may deem necesvary

Sincerely, * Por -3
‘ vs /4 2
GE NUCLEAR ENERGY 9// SM,

/

M./~ -
/41}}%147

T. Preston Winslow, Manager 1”4(

Licensing & Nuclear Materials Management.
/!u, 2 s A

GE Nuclear Energy

i
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ATTACHMENT 1

URANIUM RECOVERY FROM LAGOON SIUDGE

BACKGROUND

On 9/22/83, GE requested NRC permission to allow construction of a
facility that would be used to recover uranium from the calcium
fluoride on-site lagoon sludges. On 12/21/83, the NRC granted
this request.

On 7/1/85, GE notified the NRC that, although construction of the
structure was essentially complete and equipment was partially
installed, the project was being deferred until a later date. In
the same correspondence we stated that concurrent with the
deferral, we were evaluating a desludging project and anticipated
pilot testing in the future.

On 7/1C/85, we requested permission to develop technigues and to
recover the uranium from nitrate sludges and to perform testing
for filter media selection and associated ongoing operations based
on the results of these tests. This request was approved on
8/9/85. Due to business consideratici+s, the URLS facility has
never begun the planned activity.

We have now finalized our plans to utilize the URLS facility to
dispose of the resulting liquid and solid wastes as described
below.

1.0 OBJECTIVE

The current objective of the Uranium Recovery from Lagoon
Sludge (URLS) project is to recover uranium from wet and dry
sludges stored in lagoons and pits at the GE-wilmington, NC,
facility. The sludges are byproducts of existing and past
treatment of liquid waste discharges from the uranium
conversion process. There are two (2) types of sludges
involved, nitrate base and fluoride base. The URLS project
will develop and operate processes for the efficient removal
of uranium from the sludge in a form that may be returned to
our chemical conversion process through the existing UPMP
uranium recovery system. Solid wastes generated during the
process are planned to be disposed of off-site as
non-hazardous chemical waste. The liquid wastes will be
discharged into and be compatible with the existing waste
streams,
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The purpose of this document is to describe the facility and
the processes that will be used to recover the uranium from
the nitrate and fluoride sludges and request NRC approval to
utilize the URLS facility. This document describes the
radiological and criticality controls, environmental
controls, chemical and plant safety requirements to safely
operate the facility.

FACILITY DESCRIPTION

As shown in Figure 1, the facility is located on the east
side of the existing boiler building at the site's waste
treatment area. This single-level structural extension
(Figure 2) has a rocfed area of about 1,800 square feet. The
entire poured concrete area is curbed for containment of
spills. The building has a self-contained HVAC system,
including stack sampling. The outside tanks for chemical and
sludge storage are curbed or diked to contain spills. All
major utilities and support services are supplied by the
existing waste treatment facility.

PROCESS DESCRIPTION (FIGURE 3

4.1 Sludge Transfer

The sludge in the lagoons is currently covered with two
or more feet of water. This sludge will be dredged out
of the lagoon and transferred to a settling tank(s)
that is located in a diked area northeast of the UKRLS
facility. The sludge will be drawn out of the cone
bottom of this settler and transferred to one of two
sludge storage tanks. The supernate liquid will be
returned to the Jagoons. Basin or pit material will be
excavated, reslurried, and transferred to the settling
tank(s) for processing.

4.2 Leaching

The leaching operation removes the uranium from the
solids of the sludge. This is accomplished by using a
multi-stage, counter-current acid leaching process,

a standard operation used for recovery of minerals from
ores. The critically safe batch type operation will use
two Or more agitated leaching tanks with a filtration
step between each stage. (A two stage system is
described.)
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A known volume of sludge will be transferred from a
storage tank to the first stage leach tank. This sludge
is mixed, by continuous agitation, with the filtrate
from the second stage leach. It may be necessary to
heat this system by a heat exchanger or direct injection
of steam to enhance the leaching efficiency.

Following the completion of the leach cycle, the slurry
is pumped to a filter for solid-liquid separation. This
filtrate (which contains the extracted uranium) is sent
to storage tanks and becomes the solvent extraction
aqueous feed to recover the uranium. Most of the
uranium will be removed during this first filtration
step. The cake (solids) from this leaching step is
rinsed, discharged to a repulper and pumped to a holding
tank.

The slurry is then transferred to the second stage
leaching tank where it is mixed, by continuous
agitation, with fresh dilute acid. The leach system may
be heated by a heat exchanger or direct steam injection
to enhance the leaching efficiency.

After the completion of the leach cycle, the second
stage slurry is pumped to the filter for solid-liquid
separation. The second stage filtrate is pumped to the
storage tank to be used as the liquid feed to the first
stage leach. The second stage cake is washed and
air-purged to reduce the excess liquid. The
characteristics of the final cake (CasO, or CaF,) is
checked for pH, percent solids/water, and residual
uranium content. If acceptable, it is transferred to a
container for eventual off-site disposal.

Solvent Extraction

The uranium in the liquid effluent from the first stage
leach is recovered by processing through a standard
two-column type solvent extraction system, The two
phases, aquecus and organic, flow counter-current
through both columns.
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The uvranium-bearing aqueous phase is filtered before it
is fed into the upper section of the first column. It
then flows down thiough the column, out the bottom.

Most of the uranium is removed in the first column. The
liquid is then pumped into the top section of the second
column, where the remaining uranium is removed. This
aqueous discharge, raffinate, is pumped to a storage
tank for further treatment.

The organic phase is introduced into the bottom section
of the second column flowing up through the column and
out the top. It is then pumped into the lower section
of the first column, up through the aqueous phase and
out the top of the column as pregnant organic.

The uranium is transferred from the agueous phase into
the organic phase by intimate contact as the two phases
flow counter-current through a series of sieve plates
and pulsing liquid columns to oktain the maximum contact
and uranium transfer efficiency.

The raffinate is treated by filtering after adjusting
the pH with lime slurry. The filtrate and wash water
can be used as recycle water within the process.

The uranium is removed from the pregnant organic phase
by contacting it with a stripping solution, such as a
carbonate, in a stripping column. The phase flow
through the column is counter-current. The barren
organic exits the top of the column into a storage tank
to be reused as organic feed tc the extraction columns.
The aqueous phase containing the uranium exits the
bottom of the column into the precipitation tank. The
solution is decarbonated by adjusting the pH with acid.
The uranium is precipitated from this solution. The
uranium solids are filtered out, washed, air purged and
placed in 3 or 5-gallen containers. The material is
analyzed, temporarily placed on a storage pad and
eventually returned to the fuel processing facility.

e —————————TR AR ——
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Criticality Safety

Criticality safety of the URLS project will be assured
using a combination of safe batches, safe concentrations
and safe geometries. The project is divided into three
main sections for criticality safety. The first section
is the sludge queue operation followed by the leach and
filtration section ané finally the solvent extraction
and precipitation operation.

$.1.1 Sludge Queue

In this phase of the operation, sludge
concentrations will be used as the criticality
control,

.1 The concentration of uranium in the lagoons
has been measured and found to be less than
the .inimum critical concentration by at
least a factor of four according tc ARH-600,
Section III.B. 2-7. This phase of the
operation will consist only of pumping the
material to a queuing tank for decanting and
settling. No operation will take place that
could increase the concentration of the
uranium above the values found in the lagoon.
This operation will be viewed as an extension
of the lagoon. This system will qualify as a
concentration control under the provision of
Section 4.2.1.3 of SNM-1097.

.2 After the contents of the queue tank have
settled, the content of the tank will be
representatively sampled to determine the
percent solids and uranium content. This
information will be used to establish safe
batches for succeeding operations. A
predetermined volume of material will be
pumped to the leach feed tanks. The contents
of each leach tank will constitute a safe
batch of material per the requirements of
Section 4.2.1.2 of SNM-1097,
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$.1.2 Leach and Filtration

These processes will also be controlled by a
combination of safe concentrations and safe
mass.

.1 The leach and filtration processes cannot
increase the concentration above that in the
incoming sludge because no precipitation of
the uranium is poseible. Acids are added to
the sludge volume to leach out the uranium.
The addition of chemicals during the leaching
operation will dilute the uranium
concentration. Therefore, the previously
defined concentrations will constitute an
acceptable control under the requirements of
Section 4.2.1.3 of SNM-1097,

.2 The safe batch, as defined in the sludge
queue operation, will be processed through
the leach and filtration operations as a unit
separated from other uranium to be processed
by the inspection of equipment prior to the
introduction of the next safe batch and
cleaning as necessary. The batch will be
separated from the material in the geometry
controlled solvent extraction and
precipitation operations by the filtrate
accumulation and SX feed tanks that are
aquipped with backflow prevention devices.

5.1.3 Solvent Extraction

The solvent extraction system must be in
continuous operation in order to operate
efficiently. Therefore, operation in compliance
with the double contingency principle will be
accomplished by a combination of geometry,
concentration, and mass controls.

.1 The solvent extraction columns will be safe
geometries under the provisions of Table 4.1
and 4.2 of SNM-1097 or under the provisions
of Section 4.2.4 of SNM-1097,.
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9:1.4

.2 Concentrations will be held at a value
acceptable under the prcvisions of Section
4.2.1.3 of SNM-1097. These concentrations
will be limited by the characteristics of the
chemicals used in the organic and aqQueous
solutions. The maximum theoretical uranium
loading for the various chemicals proposed in
the URLS project is less than 240 ¢ U/L which
corresponds to Kinf < 1 for UO, and water.

.3 Agqueous strip liguids will be sampled prior
to transfer to unsafe geometries. Raffinate
and organic solutions will be sampled at a
frequency such that loss of the uranium
throughput to either of these streams will be
detected prior to reaching an unsafe
condition.

Precipitation

The precipitation system will operate in a batch
mode in compliance with the double contingency
principle. This will be accomplished by a
combination of geometry and concentration
controls.

.1 All process vessels, product filters and the
product fill station will be safe geometries
under the provisions of Table 4.1 and 4.2 of
SNM-1097 or under the provisions of Section
4.2.4 of SNM-1097.

.2 The contents of each piece of eguipment will
be limited to a safe mass. This mass limit
will be maintained by a combination of the
volume of the equipmer ¢ and the maximum
concentration of uranium which can occur in
the strip solution.

Interaction

There are three areas for which interactior. must
be considered. These are the geometry controlled
solvent extraction and precipitation process, the
safe batch controlled leach and filtration
process, and the safe batch controlled sludge
queue process.
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.1 Within the geometry controlled solvent
extraction operation the interaction will be
evaluated by the techniques of Section 4.2.10
of SNM-1097.

.2 The batch controlled operations of
leach/filtration and sludge qQueuing will
either be isclated from each other and from
the solvent extraction/precipitation process
in accord with the provisions of Section
4.2.10 of SNM-1097 or the interaction will be
evaluated by the provisions of that section.

5.2 Radiological Safety

The facility will be operated according to the
radioclogical control plan which exists for the current
fuel manufacturing building. This includes exposure
controls, personnel monitoring techniques, bioassay
programs, area posting and radiation surveys.

Process areas of the facility are designated as
controlled areas similar to the controlled process areas
of the existing fuel manufacturing building.

Radiation workers will access the controlled areas
through a designated change room(s), where they will don
standard controlled area protective clothing i.e.,
coveralls, head covering, shoe covers or controlled area
shoes, rubber gloves). Persons exiting the controlled
area will monitor for contamination following removal of
protective clothing.

The facility processes have bheen designed to offer
complete containment to the work areas, thus minimizing
the potential for surface and airborne contamination.
Process tanks are vented to &8 scrubber exhaust egystem.
This exhaust system is water gcrubbed then filtered
through HEPA filters before discharge to the atmosphere.

All process areas are curbed to contain any spills or
leaks. The curbed areas have collecting sumps and
automatic pumping systems to return the spills to the
proper vessel. The recovered uranium-bearing product
is transferred out of the process arecas in closed three
and five-gallon pails which are not opened outside of
approved hoods.
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The existing fuel manufacturing building contamination
control plan and action guides will be used for the
facility. 1If contamination in excess of the guideline
limits occurs, the necessary decontamination action is
taken per existing procedures, based upon knowledge of
the particular circumstances and the behavior of the
material involved.

The operation of the facility will be conducted
according to written instructions prepared by process
engineers with inputs from nuclear ssafely engineering
personnel. These documents provide on-the-flocr
instructions to cperatiors personnel and cortain
criticality and radiological safety provisions. Each
equipment operator is provided adequate training to
follmw these operating documents.

$.3 Plant Safety
.1 Fire Protection

The fire protection provided meets or exce~ds the
plant requirements and the recommendation .i the
Factory Mutual Insuters.

The organic liquid in the solvent extraction system
has a flash point > 160°F which is clacsified by
NFPA as a combustible liquid Class III A, liquids
with a flash pocint > 140°F and < 200°F. Fire safety
devices derigned into the system include:

¢ Smoke detectors in the exhaust system

¢ Sprinkler system in the organic liquid processing
areas.

¢ Secondary liquid containment with API fusible
link fire safe valves at tank discharges and
containment penetrations.

¢ Strategically located fire extinguishers designed
for specific fire control utilization.
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.2 Chemical Safety

Personnel working in the process area containing hot
acid are required to wear full face shields in
addition to the standard protective clothing
required for the controlled area.

Process vessels are vented to a central system which
maintains a slight necative pressure in the tanks.

Any spills or overflows are contained within a
curbed or diked area.

.3 Process Control

The tacility is centrolled from a central control
system located irn the URLS building. The control
system controls and monitors the uranium recovery
operation. An operator in the control room is
responsible for monitoring and controlling the
process along with the operators on the floor.

Instrumentation is installed, operated, and
maintained according to plant standards and
requirements. All critical systems fail safe if
there is an electrical or air failure.

Environmental

All effluents, whether gaseous, liguid or svlids, are
monitored to ensure release criteria are mat. The
release of radiological and non-radiological
particulates, aerosols, fumes, and vapors is controlled
to as low a level as practical by filtrat.on through
low, medium, and high efficiency filters and by
scrubbing the air with deionized water. Liquids are
returned to the lagoons. Solids are analyzed and if
within discharge limits, are released for off-site
disposal. The uranium product is recycled to the
existing fuel processing facility.

The process areas are ma.ntained at a negative pressure
with respect to atmosphe:e and adjacent areas. All
exhaust air from the facility will be discharged through
one new exhaust stack. Effluent constituents of concern
will be continuouvely sampled or monitured as described
in the current facility license information.
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Favorable environmental impacts are expected from these
activities by the elimination of uranium inventory from
fluoride and nitrate waste treatment lagoons. An
anticipated longer range benefit of the process, if
successful, will be the uranium recovery and
decommissioning of all uranium-bearing lagoons on site.

Safeguard Material Control and Accounting

Material control and accounting (MC&A) requirements will
be applied in accordance with the NRC-approved
GE-Wilmington Fundamental Nuclear Material Control Plan
(FNMCP) and the IAEA Facility Attachment issued for the
GE-Wilmington Design Information Questionnaire (DIQ).

Appropriate agency approvals will be obtained for the
FNMCP and DIQ addressing the URLS uranium MC&A
requirements prior to the reprocessing of any uranium
materials outside of the URLS facility.
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EGURE 3
GENERAL PLANT LAYOUT
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FIGURE 3
SENERALIZED URLS PROCESSING SYSTEM
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DESCRIPTION OF REQUESTED REVISIONS

_Pescription

Revised to reflect the addition of Section
1,.8.13 on pages I-1.20 and 21, and to change
the subsequent page numbers in this chapter
that changed due tc the addition.

Revised to include new Section 1.8.13 for the
Uranium Recovery from Lagoon Sludges (URLS)
project.

I1-1,22-2%

These pages have been renumbered with no change
to the content.

NOTE: All changes are noted with an asterisk on the right side of
the page corresponding with the line changed.
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REVISED PAGES OF GE-SNM LICENSE 1097, DOCKET 70-1:13
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Authorization to install, test, and operate a facility
for the efficient removal of uranium from wet and dry
sludges stored in on-site lagoons and pits.

There are two types of sludges involved - nitrate and
fluoride base sludges.

The material containing the recovered uranium will be
returned to the fuel processing facility.

Liquid waste from the URLS process will be transferred
to the lagoons. So0lid waste will be appropriately
disposed of based on chemical and radionuclide
composition,

LICENSE SNM-1097 DATE 11/09/89 Page

DOCKET 70-1113 REVISION 26 I-1.21




GUIDELINES FOR DECONTAMINATION OF FACILITIES AMD EQUIPMENT
PRIOR TO RELEASE FOR URMRESTRICTED USE
OF TEWCINATION OF LICINSES FOR DYPRODUCT, SOURCE,

Ok SPECIAL WUCLEAR WATERIAL

U.S. Muclesr Regulotory Commission
Division of Industrial and
Medical Muclear Sefety
20558

Weshington, DC

August 1987
LICENSE SNM-1097 DATE 11/09/89 Page
DOCKET 70-1113 REVISION 26 1-1.22




The tastructions ' this guide, o conjunciion with Toble 1, tt"y e
redionuc ' tdes ond rediation exposure rete Yieits which should be esed o
Gecontanination ond survey of surfeces or premises ond oquipment prior to
shandonment or relesse for wnrestricted wse. The 1imits ‘o Yoble ) do mot
ey to premises, equipment, or scrap centatning Induced nﬂuﬂwu‘ for
which the rediologice) considerations pertinent to their vse My be ¢1fferent.
The releese of such foctiiities or ftems froe reguletory contre) 15 considered
o o cose-by-cose basiy.

1. The Yicensee s make o ressonable effort to e)imimte residwm)
contasination.

2. Redloactivity on equipment or surfeces shall mot be covered by peint,
plating, or other covering meteria) unless contamination levels, os
Getereined by o ond documented, eve below the 11eits specified
in Teble 1 prior ©o omuauu of the covering. A ressonable effort
st be made to einteize contamination prior to wse of any covering.

3. The redioectivity sn the fnterior surfeces of pipes, evein Vimes, or
Guctwort shal) be detereined by mak'ng sessvrements ot 011 traps, ond
other appropriste access points, provided that contssination ot these
Yocetiuns 15 Yikely to be representative of contamination on the interior
of the pipes, drafn Yines, or ductwort. Surfaces of premises, eouipment,
or scrap which are Vikely to be contaminated but are of such size,
construction, or lecation os to meke the surface imaccessibie for ‘:Tun
of smasurement shal) be presumed to be contamineted 1 excess of eits.

4.  Upor request, the Commission may suthorize o Yicensee to relinguish
possession ar contro! of 1ses, equipment, or screp Maving surfaces
contaminated with meterials in excess of the Vioits specified. This may
incivde, bt wou'd not be 1i@ited to. specia) circumstances such as ror!
of awildings, transfer of premises to enother organization continuing
with radiocactive meterials, or conversion of facilities to o Yong-term
ttorege or stanly states. Such requests sust:

0. Provide Getatled, specific Information mm:z the premises,
oquipment or screp, redioective contaminants, the nature, extent,
ond Gegree of residual surface contamination.

b. Provide o detatled heo'th and safety onclysis which refects that the
residus) amounts of meterials on surfece areds, ther with other
cons iderations swch as 'vurtun vie of the ses, oquipment, or
scrap, ove wnltkely to result {n an ynressonable risk to the health and

safety of the public.

LICENSE SNN-1097 DATE 11/09/89 Page
DOCKET 70-1113 REVISION 26 1-1.23



Prier to relesse of premises for warestrictad wse, the )icensee sha!)

aeke o Tve rediation survey which establishes that conteminetion
s within the Timits specifiod ' Table 1. A copy of the survey

shell be filed with the Diviston of Industria) ond Medica) Muclesr Sefety,
V. 5. Nuciesr Regulotory Commission, Mashington, BC 20058, ang alsc the
Agministrator of the Reglona) Office Maving Juris@iction, The report
should be f1led ot Yeast 30 days prior to the planned date of sbandorment .
The survey report she!):

6. loentify the premises.

b. Show that reasonable effort has been made to elimingte resious)
contamingtion

¢. Describe the scope of the survey and geners) procedures followed.

6. State the findings of the survey 1n enits specified in the
nstruction,

Following review of the report, the WRC will consider visiting the
facilities to confime the survey.

LICENSE SNM-1087 DATE 11/09/89
DOCKET 70-1113 REVISION 26

Page
i~1.8¢




-
.
AL )
ACCEPTARLE SURFACE CONTAMINATION LTVELS

oLt AVERAGEY ¢ ! CYIL T R REMOVABLED ¢ !
S, 2, U2, e
4000 0106 Gechy products §.000 4m o/100 o»' 15,000 g o/ '00 oo 1,000 apm o/ 00 oo
Tronsuranics, Ra-226, N-222,
THe230, The228, Pe.231, 100 aen/100 oo 200 /100 oo 20 apm/100 ol
200, 14128, 14129
Themat, Th-232, Sr.90,
r;i:.ﬁhm. 232, 14126, 1000 gpa/100 ¥ 3000 spm/100 ! 200 om0
ot oitiens (nuc!ioes
it oy Woes sther then
81PN @8 i1ian or spontaneovs $000 g 0y /100 oo’ 15,000 dem 0+/100 oof 1000 o e/ 100 eof

fisaton) except Sr-90 and
others wted sbove.

Omere surface contaninasion By BOth a1phe- and Deta-gamme-e@itting nuc! ides exfets, the Timits estab)ished for aipha- ane beto-gosms @it ing
e ey shou'd apply Independent!y.

FAs vsed 0 thls table, Be (@laintegrations per Binute) smeny the rote of emission by radioactive materia) o3 Setemined by correcting the
COunts per Binule observed by on appropriate @etector for background, efficiency, and peometric factors ensociated with the Instrmentation.

Shpasuronents ¢f average contaminant should Aot be Bveraged over Sore then | seuare meter. For shjects of Yess surfece ared, the aversge
Mhovid be Gerives for sach such sbjact.

Orhe sunimue contamination leve) app!ies to on ares of mot sore than 100 ool

®The mmmunt of removable redioactive sateris) per 100 ¥ of surface ares Should be Getereined by wiping tAGL ares with dry filter or soft
absortent paper, opp ying Enderate pressure, Ond 255033109 the emovnt of redioective meteria! on the wipe with an appropriete instrument of
Ao efficioncy. When removable contamination on sbjects of less surfoce arws 15 getermined, the pertinent levels showld be reduced
preportionsl)y and the entire serfoce shov'd be wiped.

'w e ond mexime redtation Yevels assecioted with surface contamination resuiting free beti-pemms emitters shov)d mot eaceed
0.2 orea/tr ot | oo ant 1.0 erad/br ot | o, respectively, Beasured through not more then 7 @fliigreas per seuere centimeter of
Wie) sbsorver.
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