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1.0

INTRODUCTION
This plan is prepared an’ submitted as evidence of the

General Electric Company Wimington Manufacturing
Department (WMD) compliance wih Chapter 7 of Special
Nuclear Material License No. SNM-1097. It is written in
conformance to the Guidelines for Decontaminaticn of
Facilities and Equipment. Prior to Release for
Unrestricted Use or termination of Licenses for By
Product, Source, or Special Material (NUREG 0435; Rev.
1, 1976) for decommissioning nuclear facilities and to
demonstrate financial capability to support closure
activities. The plan also addresses site closure
requirements as specified in the 1980 Resources
Conservation and Recovery Act (RCRA) 40 CFR Part 265,
Subpart G.

Decommissioning and closure activities will result ia
the cleaning and removing radicactive and hazardous
waste contaminaticn which may be present on materials,
equipment and structures. Cleaning will be followed by
verification of effectiveness.

The plan provides information concerning the plant, the
types of items to be decontaminated, the disposition of
facilities used for hazardous materials, the assumptions
upon which the cost of decommissioning/closure is
derived, and a schedule of time it will take for
decommissioning and closing the facility. Financial
considerations are also included.
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It is the intent of WMD to decommission the facility so
as to reduce the level of radiocactivity r'maining in the
facility to residual levels acceptable for release of
the facility for unrestricted useage and for NRC license
termination. Facilities which have been used to
generate, store, treat or dispc 2 of hazardous waste
materials will be placed in safe condition.

It is important to recognize that WMD has been in
operation since 1969. The Department has procedures,
people, instrumentation and equipwent Lo assure nuclear
and industrial safety. The plant is experienced in
techniques for decontaminating disc-ete items and areas,
and in verifying the degree .o which cleaning has been
accomplished. The taechnology is available to
decontaminate the facility; people know-how is present;
managament has developed safe practices through years of
experience, WMD is capable and competent to
decommiz3ion the plant in accordance with the plan.
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2.0

2.1

2.1.1

FACILITY DESCRIPTION

The Site

Location and Layout

General Electric's plant at Wilmington, North Carolina,
is situated on a l664-acre site in New Hanover County,
approximately 6 miles north of the city of Wilmington.
(Refer to me2ps, Figures 2-1 through 2-3., New Hanover
County i” located in the southeastern corner of the
state, in the coastal plains region. The County is
bcanded by the Atlantic Ocean and by Pender and
Brunswick Counties. The region around the site is
sparsely settled. and the land is characterized by
heavily timbered tracts occasionally penetrated by short
roads. Farms, single-family dwellings, and light
commercial activities are located chiefly along
highways.

The major portion of the site is bordered on the east by U.S.
Highway 117 and on the west by the Northeast Cape Fear River.
Fourteen acres lie to the east of U.S. 117 and are
undeveloped ercept for watcr wells and an employee park. The
northern and southern boundaries, marked hy fences, are

surveyed lines through undeveloped forest and marsh lands.

Of the total 1664 acres, only 150 acres have been developed.
The developed portion is used as shown in Table 2.1.
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TABLE 2.1
USES OF DIVELOPED AREAS OF THE PLANT SITE

DEVELOPED AREA Area Size (Acres)

Manufacturing Buildings © 16.9
Uither Buildings 7.8
Waste Treatment Facilities 26.3
Power Supply Line* 3L.7
Paved Roadways, Outside Storage

ana Parking 30.7
Unpaved Roadways and Parking 143
Landscaped Areas 24.1

*Easement to Carolini Power & Light
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2.2

2.2.1

Plant and Operations

External Appeara.ce

Figure 2-4 is an aerial photograph showing principal
buildings and facilities of the developed plant area.
There are seven principal building st:uctqtes} the

equipment building, the tube building, the fuel
building, the waste treatment building, the maintenance
building, the office building and the site warehouse.
During site development, particular attention was given
tc building orientation and arrangement and to
landscaping. Large trees have been left standing and
supplemented with more than 9000 new tree plantings,
understructure plantings, and ground ccver. Parking
lots and roadways are designed to minimize adverse
effects and to complement the aesthetic value of the
area. Entrances to the plant have been cleared of
foliage only as necessary to provide safe entrance to
and from the highway (Figure 2-5); much of the natural
and woods ground cover were retained.
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2.2.2

Teded

Plant Operation
The fuel manufacturing process produces fuel for

nuclear reactors. The process begins with the
receipt of slightly enriched uranium up to 4 percent
U-235 in the form o uranium hexafluoride (UFg), or
not more than 6 percent U-235 in the form of uranium
dioxide (UO3) powder. Conversion of UFg to UO3
utilitizes the ammonium diuranate (ADU) process or a
dry di *~~* conversion proceas. The U0 is formed
into :s which are sincered, ground to size and
loaded into tubes. Loaded tubes are fitted with end
cap closures, welded and assembled into bundles. The
fuel fabrication process is outlined in the process
flow sheet (Figure 2-6).

Non-Nuclear Operations

In addition to the fuel manufacturing operations
described above, other activities conducced by
General Electric at the Wilmington site include the
manufacture of auxiliary equipment for nuclear
reactors, the fabrication of Zirconium components for
fuel assemblies and the machining of aircraft engine
rotating parts. These activities are typical of
conventional metalworking plants and are carried out
in facilities physically separate from the fuel
building.
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2.2.4 Effluent and Waste-Handling Systems
2.2.4.1 Storm Waters
A surface drainage system controls storm water runoff.

This storm system drains runoff from the site via a
natural channel called Brickyard Creek, which empties
into the Northeast Cape Fear River. Brickyard Creek
lies entirely within the General Electric property.

2.2.4.2 Sanitary Wastes
Wastes originating in washrooms and sanitary facilities
are routed to a sanitary waste treatment system. The
treated effluent from the sys.2m is discharged into the
Northeast Cape Fear River.

In addition to the main sanitary treatment system, two
small septic tank systeme handle sanitary wastes at
facilities which are remote from the main buildings.

228i%.3 Process Liquids

Process liquid wastes originiatirg from the site
operations are collected and then either treated in the
waste treatment systems prior to release so that the
resultant combined discharge to the river meets
government regulatory requirements or sent t» a licensed
disposal site., See Figure 2-7.

The 'raste collection systems are designed to collect
chemi~ally compatible wastes for the subsequent
“reatment processes and to prevent entry of incompatible
wastes into these systems,
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2.2.5

Solid Waste

Waste materials include packaging, worn out shop
clothing, toolg, scrap material, and used 2quipment.
Waste material is collected (and stored pending
disposal) in two primary classifications based on
whether it is uranium contaminated and whether it is
combustible.

Contaminated noncombustible wastes (lncludes filters
from the air ~leaning system, pumps, motors, valves,
segments of process piping, various filter and

centrifuge sludges, and the like) are either reprocessed

chemically or collected in boxes for ultimate burial
2 low level radiological waste disposal facility.

Contaminated combustib.2 i%ems such as paper, cloth,
plastic are reduced to ash in a specially designed

at

and

incineratcer. 'he incinerator offgas is treated by water

acrubbing and riltration. The ash is sampled and

analyzed for uranium and either reprocessed or buried

in a low level radiological waste disposal facility.

Noncontaminated waste materials that are not hazardous

are hauled by a local waste disposal contractor to an

approved landfill. Noncontaminaced waste materials that

are hazardous (RCRA) are disposed of by burying in a
landfill permitted for handling these wastes.
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2+3:3 Procedures

Inasmuch as the Wilmington Manufacturing Department has
produced nuclear fuel since its startup in 1969, it b s
established offective operational controls for safety ir
normal and abnormal situations, many of which are
tynical of decommissioning activities. Controlled
document systems are in place to integrate operational
organizatinne with those resconsible for nuclear safety
and radiatiun protection. Department and Secticn-level
"rocedures, and Operating Instructions constituta i
communicacion hierarchy which assures that management
directives are communicated to individuals at all
levels. Procedures provide for personnel,
environmeatal, and nuclear material monitoring for
routine and nonroutine operations.

In addition, numerous major facility modifications which
have ocvcurred since plant startup have resulted in the
establishment of procedures and controls for proper
conduct of contractor personnel in nuclear

anvironments,

Abnormal operations, not covered by routine procedures,
require Radiation Work Permits which specify the s.faty

2.3 OPERATIONAL FEATURES RELEVANT TO DECOMMISSIONING
requirements for the specific unique work to be done.

NRC LICENSE SNM-10937 DATE 6/12/81 PAGE
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2.3.2 Organization
Nuclear safety responsibilities are assigned to an
organization whose charter includes the engineering and
evaluation of criticality and radiological controls for
all aspects of the Wilmington Manufacturing Department
business. Ongeocing radiation protection activities are
carried out by an organization, independent.of

production, which continuously monitors and reports
radiological conditions for all operations in the
facility. A traffic/transportation organization
routinely arranges for the safe transportation of
fissionable material to customers and disposa. sites.
Each of the above functions has established operating
routines to govern the conduct of work at the plant site
to assure safe and compliant operations in routine and
nonroutine situations.

2.3.3 Equipment
in-house air sampling systems and criticality/radiation
alarm systems are available to provide information
concerning airborne uranium concentration and radiation
levels. These systems provide data for radiation
exposure evaluations of personnel working inside
radiation control areas and continuously monitor the
site for criticality.

The Fuel Manufacturing building air filtration system
which consists of HEPA filters and scrubbers has
provided a high degree of environmental safety and
control during piant operations. Stack sampling systems
provide continuous assurance that no contamination above
regulatory limits is released to the environment,

These will be maintained oprational during
Jecommissioning.

NRC LICENSE SNM-1097 DATE 6/12/81 PAGE
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The laundry will be maintained to provide cleaning
facilities for protective clothing and respirators used
during decommissioning activities. Equipment in the
laundry also provide the capabiliity for checking leaks
in the respirator filters and face masks.

Equipment in the Radiation Protection Laboratory,
currently used to measure and evaluate radiological
samples, wil. be available during decommissioning.

The WMD fire protection system will be available
throughout the decontamination operations. This
consists of fire alarm boxes, sprinkler systems, hoses,
extinguishers, and a water supply provided through the
site water tower or an emergency fire water pond. Fire
protection equipment such as self-contained breathing
apparatus (SCBA) equipment, rain gear, pumps, and hoses
will be maintained and available. Additionally, fire
response capability by outside agencies is available if
needced.

The in-plant communication systems coasisting of public
address, telephone, and radio will be maintained during
decommissioning.
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3.0

3.1

GENERAL DECOMMISSIONING & CLOSURE GUIDELINES

Table 3.1 specifies the design basis surface
contamination levels which will be used as stand 's in
the decontamination and survey of surfaces or premises
and equipment prior to disposal or release for
unrestricted use. General guidelines for the
decommissioning effort will be:

A reasonaktle effort will be made tc eliminate residual
contamination.

Radiocactivity on equipment or surfaces shall not be
covered by paint, plating, or other covering material
unless contamination levels are below the limits
specified in Table 3.1 prior tc applying the covering.

The radiocactivity on the interior surfaces of pipes,
drain lines, and ductwork shall be det2rmined by making
measurements at all traps, and other appropriate access
points, provided that contamination at these locations
is likely to be representative of contamination on the
interior of the pipes, drain lines, or liuctwork.
Surfaces of premises, equipment, or scrap which are
likely to be co.taminated but are of such size,
construction, or location as to make the surface
inaccessible for purposes of measurement shall be
presumed to be contaminated in excess of the limits.

SE SNM-1097 DATE 6/12/81 PAGE
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TABLE 3.1

ACCEPTABLE SURFACE CONTAMINATION LEVELS

NUCLIDE? AVERAGE" ¢ MAXIMUMP d REMOVABLED ¢
U-nat, U235, U-238, and 5,000 pma/i00cm? | 15,000 dpm a/100 cm? 1,000 dpm a/100 cm?
associated decay products
Transuranics, Ra-226, Ra-228, 100 dpm/100 cm? | 300 dpm/100 cm? 20 dpm/100 cm?

Th-230, Th-228, Pa-231,
Ac-227,1-125, 1-129

Th-nat, Th-232, 5190, 1000 dpm/109 cm? 3000 dym/100 cm? 200 dpmy/ 100 cm?
Ra-223, Ra-224, U-232,
1126, 1-131,1-133

Beta-gamma emutters /uclides 5000 dpm $-y/100 cm? | 15,000 dpm 3-4/100 cm? | 1000 dpm 3-y/100 cme
with decay modes ot* st than alpha
emission or spontans ous fission)
except Sr-90 and others noted above.

Where surface contamination by both alpha and beta-gamma-emitting nuclides existy, the limits established for alpha- and
beta-gamma-emitting nuclides should apply independently.

Das used in this table, dpm (dimntegrations per minute) means the rate of emission by radicactive matenal as cetermined by correcung
the counts per minute observed by an appropriate detector for background, efficiency, and geometric factors assocuated with the
instrumentation.

“Measurements of average contaminant should not be averaged over more than | square meter. For objects of less surface area, the
average should be dertved for each such object.

The maximum contamination level applies to an area of not more than 100 em?

®The amount of removable radicactive material per 100 em? of surface area should be determined by wiping that area with dry filter or
wit absorbeni paper, applying moderate pressure, and asessing the amount of radiosctive matenal on the wipe with ar appropnate
mstrument of known efficency. When removable coutamunation on objects of less surface area is determuined, the pe:tnent levels
should be reduced proportionally and the entire surface should be wrped.

Ref: NUREG-0436 Rev. 1 - Attachment A

"Guidelines for Decontamination of F._.ilities and Equipment
Prior to Release for Unrestricted Use or Termination of Licenses
for Byprcduct, Source, or Special Nuclear Material"”

—
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3.4 Special requests may be made to the NRC to authorize the
release of premises, equipment, or scrap having surfaces
contaminated with materials in excess of the limits
specified. This may include, but may not he limited to,
special circumstances such as razing of buildings, or
transfering of premises or equipment to another
organization continuing work with radioactive
materials.

3.9 Radiation exposure limits shall be consistent with
allowable limits specified in 10CFRZ20, "Standards for
Protection Against Radiation".

3.6 Shipments of radicactive materials associated with
decommissioning shall conform with the requirements of
49CFR170-189, Hazardous Materials Regulations.

. O 4 Prior to release for unrestricted use, a comprehensive
radiation survey will establish that contamination is
within the limits specified in Table 3.1. A copy of the
survey report shall be filed with the Division of Fuel
Cycle and Material Safety, NRC, Washington, D.C. 20555,
and the Director of the Regional Office of the Office of
Inspection and Enforcement, NRC, having jurisdiction.

3.8 The site will be closed in a manner that minimizes need
for further maintenance and controls to the extent
necessary to protect human health and the environment.

3.9 Independent reviews of the premises will be made to
verify that all hazardous waste and contamination have
been removed and that the premises meet regulatory
release limits,

NRC LICENSE ©'WM-1037 DATE 6/12/81 . PAGE
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4.2

4.3

PLANT-SPECIFIC DECOMMISSIONING AND CLOSURE ASSUMPTIONS
Currently underway at GE WMD are several projects which
will have a substantial impact on the total effort
required for decommissioning the facility. Among these
is the incinerator project scheduled for completion in
late 1981. The deccntaminatior facility and the wasta
uranium recovery operation planned for operation in 1985

will significantly decrease the amount of material
required for burial at decommissioning. The
availability of these frcilities and other assumptions
which bear on the decommissioning plan are as follows:

Plant will have had normal operations in the interim
prior toc decommissioning i.e., no unplanned events have
occurred to perturbate the condition of the facility at
cthe time of decommissioning.

All in-process uranium will have been removed from the
site prior to tha initiation of decommissioning
activities.

By the time decommissioning of the plant will take
place, the NRC will have established by regulation de
winimis levels of special nuclear material (low-enriched
uranium, specifically) authorized for transfer to
recipients not specifically licensed by the Commission.

An off-site facility will be available to accept uranium
during decommissioning.

Off-site low level radiocactive waste burial facilitios
will be available.

NRC LICENSE
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"6

Decommissioning activities will be perfcrmed by
personnel familiar with plant operations and radiation
protection procedures.

4.7 Safety control practices in place for plant operations
will be utilized for decommissioning activicies.

4.8 Non-contaminated equipment and facilities will be
disposed of by standard corporate practices prior tc
initiation of decommissioning.

4.9 Dismantling will be programmed and time phased so as to
maintain incineration, decontamination and uraniam
recovery capabilities for as long as possible.

4.10 All hazardous waste will be removed to eliminate the
need for long term monitoring.

%1% Decommissioning and closure activities will result in
NRC and EPA approval to use the site for non-nuclear
purposes.
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3.

SI

0

DECOMMISSIONING ORGANIZATIONAL STRUCTURE
Although the current plant personnel will perform the
decommissioning task the organization struccure during

decommissioning will differ from the current
production-oriented structure. The work will be
accomplished under a Project Manager who will have at
his disposal key experienced professional engineering
support in safety related areas, safeguards, shipping,
environmental protection, security, planning and
operations. An organizational structure identifying the
functions planned for decommissioning is provided in
Figure 5-1.

Several important functions will be available throughout

the decommissioning operations. These are described
below.

Nuclear Safety Engineering, whose function it will be to
oversee the criticality safety of the uranium removal
process and activities where uranium will be collected,
stored or recovered.

Radiological safety Engineering, whose responsibility it
will be to oversee exposure control and radiological
safety parameters for the work being performed. A
wholebody countina facility and operator will provide
internal monit.. .ig capabilities for total dose
assessment,
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5.3

wn

Radiation Protection will have tne responsibility for
performing working-area mea.uarements to assure the
radiation safety of employees by determining the
cleanliness (lack of radiocactive contamination) of
materials, by conducting contamination measurements of
shipments, and by nuclear rel2ase of materials to sell
or use elsewhere.

Env.ronmental Engineering will be responsible for
evaluating sample analyses to assure the protection of
the health and safety of the public. It will assure
that samples are taken, analyzed and nondestructive
measurements made as required to verify thact release
criteria limits have been met for hazardous and other
non radiocactive materials.

Industrial Safety Engineering will be respcnsible for
overseeing the industrial safety of operations which

include equipment usage and operations, air quality,

protective equipment, and for cooruinating efforts of
outside support agencies (fire, police, hogpital) in

the event of an emergency.

The Operations Supervisor will be responsible for all
operational activities which involve contactors,
maintenance and craft employees. He will report
directly to the Pro‘ect Manager and will be
responsible for assuring that decommissioning is
carried out as planned.
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5.7

5.8

5.9

5.10

5.11

A Shipping Specialist will schedule trucks, coordinate
loading, provide documentation, and arrange for shipments
of materials to the various sites and burial facilities.

Finance Operations will handle time cards, purchases,
contracts, and the overall financial status of the
operation.

A minimal security force will need to pruvide security to
equipment and to control access to the =ite while
decommissioning is underway.

The Project Manager will have overall responsibility for
all facets of the operation. He will be responsible to
see that the various facets of decomtamination, material
handling, dismanclement, shipping, final clean-up are
done orderly, safely, and completely.

A Nuclear Materials Management Clerk wil . be responsible
for bookkeeping activities for any uranium inventory
generated during decommissioning activities.

-ita o
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6.0

DECONTAMINATION, DISMANTLEMENT AND CLEAN-UP METHODOLOGY

Wet Uranium Process Area

There are a number of areas where uranium has been
processed in liquid solutions such as th2 ADU conversion
process (from UFg vaporization through hydrolysis,
centrifuging and calcination), the uranium purification
system, (a nitric acid disolution process), the rad waste
gsystem, the centrifuge room at the waste treatment
facility, the decon facility, the waste uranium recovery
system, uranium ligquid transfer sys*ems, sludge recovery
systems, and the incinerator building.

Elements of the wet uranium processing areas will include
but may not be limited to the following types uf
equipment, materials and items:

containments & hoods process equipment

curbing pipes

drains pumps

filters resins

floor grating scrubber systems
hores sludges

pipes tanks

All items such as carts, work tables, buckets not neaded
for the decontauination process will be removed and placed
in containers for burial or transferred to the decon room

for decontamination. The sequence is shown in Figure
6-1.
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The plan for decontamination of the wet uranium
processing area will be to first remove equipment.
Particular attention will be given to process lines
where material could be held up. Recovered material
will be prucessed in the waste management sy:tem untii
dismantlement of that system is required. All curbing
will be kept intact until the potential for spillage is
remcved. Spillage will be controlled by quickly drying
spills so as to prevent spreading of contamination.
Then work will progress from areas with the greatest
potential for contamination to areas with the least
potential for contamination.

Piping will then be removed and, based upon the
economics of decontamination versus burial, will either
be shipped to the decon room for uranium recovery or
placed in containers for burial.

Tanks, columns, resin containers containing uranium
will be cleared inside to the extent possible so as to
racover material, reduce the volume of uranium, and to
prepare the item for disposal. In some cases it will
be necassary to reduce the volume of containers by
sectioning them with torches. Attention will be paid
to potentia' airborne;evacuation with portable trunks,
bls »ars, and respiratory equipment will be used as
appropriate. FEquipment such as the centrifuges, dump
stations, containments will be disman*.ed, transferred
to the decon room for cleaning where, after treaument,
a determination will be maue whether to fully
decontaminate it for reuse or to bury it.
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Conveyors, cable racks, elevators, and other like
materials will be dismantled, dezcontaminated as
appropriate, and either prepared for burial or cleaned
sufficiently to meet release limits. After stripping
the inside of tne area, work will commence on build-.ng
utilities and shell. Overhead piping, conduit, lights,
etc. will be decontaminated or removed. Ventilation
ductwork will be removed when appropriate, maintaining
negative pressure until decontamination efforts in the
area are complete. The ceilings, walls, and floor will
be washed, chipped, scrapped and/or removed until
acceptable release limits are achieved.
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6.2 DRY URANIUM PROCESSING AREAS

These are the areas where powder is blended, pressed,
ground, and/or loaled into oren-ended fuel rods. Also
scrap is collected and processed into forms suitable for
direct recycle or fed to the recovery process. Elements
of dry uranium processing areas will include, but not be
limited to, the following types of equipment, materials
and items:

Blenders Grinders

Can Storage Loading Stations

Carts Pellet Presses

Containments Pellet Storage

Conveyors Process Equipment

Desk/Work Tables Storage Cabinets

Dump Stations Tile Floor

False Ceilings Ventilation Ductwork

Filters Welders

Furnaces Work Tables
The plan for decontamination of the dry uranium process
areas is to work to remove and decontaminate the most
contaminated items first, working from the most to least
contamination, maintaining all safety related items such
as ventilation, air monitoring, radiaticn monitoring
until the last phase of decontamination. The sequence
is shown in Figure 6-2.
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