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THE ORNL SURPLUS FACILITIES MANAGEMENT PROGRAM
LONG RANGE PLAN

EXECUTIVE SUMMARY

The Surplus Facilities Management Program (SFMP) at Oak Ridge National Laboratory
(ORNL) is part of the Department of Energy's (DOE) National SFMP, administered by the Rich-
land Operattons Office. This program was established to provide for the management of DOE sur-

plus radioactively contaminated facilities from the end of their operating life until final facility dis-

position is completed. As part of this program, the ORNL SFMP oversees some 76 individual sur-

plus facilities, ranging in complexity from abandoned waste storage tanks to large experimental

reactors.

The ORNL SFMP has prepared this Long Range Plan to outline the long-term management

strategy for those facilities included in the program. The primary objectives of this plan are to: (1)
develop a base of information for each ORNL SFMP facility, (2) conduct preliminary decommis-

, _ sioning analyses to identify feasible alternatives, (3) assess the current and future risk of each facil-

ity, (4) establish a priority list for the decommissioning projects, and (5) integrate the individual

project costs and schedules into an overall program schedule and cost estimate for the ORNL site.

The Long Range Plan also provides an overview of the ORNL SFMP management structure, speci-

fies the decommissioning criteria to be employed, and identifies special technical problems, research

and development needs, and special facilities and equipment that may be required for decommis-

sioning operations.

As detailed in this plan, final disposition Of the current inventory of surplus ORNL facilities

will require on the order of 20 years of dedicated operations. Resource requirements in support of

this program are expected to increase in a step-wise fashion during the next five years of the pro-

gram, ultimately resulting in a fairly levelized work force on decommissioning activities. The total

estimated cost (FY 1985 dollars) for decommissioning of ORNL facilities is $103 million. Con-

tinuation of work beyond the scheduled end point would be dependent upon the availability of funds

and the addition of projects during the interim years. The waste volume projectiona for the program

point to the significant impacts that decommissioning activities will have on the ORNL waste dis-

posal systems during the next 20 years. Although the annual waste generation rates are not

expected to result in any major disruptions of routine activites, the total volume of solid waste

(2.3 × 10 4 m3) represents a significant allocation of the currently available on-site storage and dis-

posal space.
Since the Long Range Plan represents the ORNL SFMP management strategy for site decom-

missioning, routine updating will be necessary in order to reflect changing program guidance, regu-

latory requirements, management philosophy, project prioritizations, and resource availability. As

O decommissioning projects are completed and as surplus facilities are added to the program, signifi-
cant alterations in program direction can be anticipated.



m

Z
-4

C

m

0
Z

I
I

1
L

i ,11 q .... 111 ' lT 1,111_11,1,



o

THE ORNL SURPLUS FACILITIES MANAGEMENT PROGRAM
LONG RANGE PLAN

1.0 INTRODUCTION

The Surplus Facilities Management Program (SFMP)at Oak Ridge National Laboratory

(OP NL) is part of th_:Department of Energy's (DOE) National SFMP, administered by the Rich-
land Operations Oftier,. This program was established to provide for the management of ali DOE

surplus radioactively contaminated facilities from the end of their operating life until final facility
disno-_,_tionis completed. The purpose and objectives of the DOE S::MP are set forth in their cur-
rent Program Plan, l and include:

1. The maintenance and surveillance of facilities awaiting decommissioning;
r

2. Comprehensive planning for the orderly decommissioning of these facilities; and
3. Implementation of a program to accomplish the facility disposition in a safe, cost-effective, and

timely manner.

rdh, AS part of this program, the ORNL SFMP oversees 76 individual surplus facilities, ranging in com-
plexity from abandoned waste storage tanks to large experimental reactors. To provide effective

management of this large number of sites, comprehensive long-range planning is essential. Decom-

missioning priorities must be established, based on health and safety concerns, budget constraints,

and other programmatic considerations. To assist in making these decisions, the ORNL SFMP has

prepared this Long Range Plan to outline the long-term management strategy for ,'hose facilities
included in the program.

1.1 THE LONG RANGE PLAN

The DOE SFMP, as part of its Program Plan, has provided specific direction for document

preparation in support of program activities, including Long range planning. The ORNL Long

Range Plan has been prepared in accordance with this guidance, as outlined in the following sec-
tions.

1.1.1 Plan Objectives

The primary objective5 of this Long Range Plan are to:
(1) Develop a base of information for each SFMP facility at ORNL;

(2) Conduct preliminary decommissioning analyses of each facility in order to identify feasible

alternatives, select the preferred option, and develop project schedules, costs and other pertinent
design details;

(3) Assess the current and future risk associated with each facility;

O (4) Establish a priority list for the decommissioning projects; and
(5) Integrate the individual decommissioning project costs and schedules into an overall program

schedule and cost estimate for the ORNL site.

I-I
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In addition to meeting these overall objectives, the Long Range Plan also provides an overview of O

the ORNL SFMP management structure, specifies the overall decommissioning criteria to be

employed, and identifies special technical problems, research and development (R&D) needs, and

special facilities and equipment that may be required for decommissioning operations. The program

maintenance and surveillance requirements are summarized as part of the facility descriptions, with

the details of these activities provided in a separate document. 2 Similarly, the facility characteriza-

tion efforts, engineering assessments, decommissioning project plans and other supporting documen-
tation are published as individual reports, with only summaries included in this plan.

1.1.2 Plat_,Structure

The ORNL SFMP Long Range Plan consists of nine chapters, of which this Introduction is
the first. The contents of the remaining chapters are described briefly as follows:

Chapter 2.0 Site Description: Provides a summary description of the ORNL site, including its loca-

tion, physical characteristics and scope of operations, Special emphasis is placed on those portions
of the Laboratory that are a pan of, or significantly affected by, the SFMP activities.

Chapter 3.0 Program Description: Presents an overview of the ORNL SFMP, in terms of the facili-
ties included in the program, the ORNL management structure employed, the internal and external -

program interfaces, the programreporting requirements, and the project control methodology.

Chapter 4.0 Decommissioning Alternatives: Describes the range of decommissioning alternatives to

be consideredfbrfacilitydispositionatORNL, aswellastheselectionprocessinvolvedinchoosing
thepreferredalternativeforanygivenfacility.

Chapter5.0Design/PerformanceCriteria:Discussestheguidelinesandpoliciesthathavebeenesta-

blishedforthemanagementand decommissioningof SFMP facilities.Criteriaarepresentedfor

programmanagement,healthand safety,wastedisposal,materialsreclamation,and finalsitecerti-
ficationconcerns.

Chapter6.0ProjectDescriptions:Summarizeseachof theSFMP projectsintermsofthefacility

history,physicaland radiologicalconditions,theroutinemaintenanceandsurveillancerequirements,

anddetailsoftheproposeddecommissioningplan.Preliminaryprojectschedulesandcostestimates

arealsopresented,basedupontheproposeddecommissioningactivities.

Chapter 7.0 Project Prioritization: Presents the basis for project prioritization and provides a listing

of the projccts in the order of current priority at ORNL.

Chapter 8.0 Program Cost, Schedule, and Waste Volume Projections: Integrates the project sched-
ule, cost, and waste volume estimates with the project prioritization results to provide an overall

program-level long-range decommissioning schedule and cost estimate.

Chapter 9.0 References: Contains complete reference citations for ali previous chapters in the plan.

In addition to these chapters, the Plan also contains four appendices, consisting of detailed descrip- _-

tions of ORNL projects (Appendix I), a comprehensive record of ORNL SFMP documents cover.

ing current or completed decommissioning activities (Appendix II), a listing of applicable guidelines _

for the SFMP (Appendix III), and a list of acronyms used in the document (Appendix IV).
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1,1,3 Update of the Plan

Since the Long Range Plan represents the ORNL SFMP management strategy for site decom-

missioning, routine updating will be necessary in order to reflect changing program guidance, regu-

latory requirements, management philosophy, project prioritizations, and resource availability. As

decommissioning projects are completed and as surplus facilities are added to the program, signifi-

cant alterations in program direction can be anticipated. To meet this need for periodic updating,

the ORNL SFMP will review the plan on an annual basis, in support of the Field Task

Proposal/Agreement preparation for the annual DOE budget review and analysis process. To meet

the DOE budget review Schedules, the Plan will be reviewed and updated as required during the

first quarter of each fiscal year.

The Plan has been published in a loose-leaf format in order to make subsequent revisions

simpler. Only those portions of the Plan that have been revised will be re-issued. Adequate control

of the Plan distribution will be maintained to assure that the annual revisions are provided to ali

plan holders.
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2.0 SITE DESCRIPTION

A brief description of the Oak Ridge National Laboratory site is provided in the following sec-
tions, including discussion of the scope of Laboratory activities and an overview of the ORNL
facilities and surrounding environment. Special attention is given to the current waste management

practices and operations, due to the importance of these activities to the ORNL decommissioning
program. Further details on these topics are provided in referent'es 3-6.

2.1 LAI_ORATORYMISSION AND ORGANIZATION

The Oak Ridge National Laboratory was built in 1943 as a pilot plant for demonstrating pro-

duction and separation of plutonium as part of the World War II Manhattan Project. Since that

time, it has evolved from a laboratory almost wholly dedicated to nuclear technology research and
development to one of the largest research and development laboratories in the United States.

ORNL is a government-owned facility operated by Martin Marietta Energy Systems, Inc.,

(MMES) for the U.S. Department of Energy. The primary objective of ORNL is to support

national fission and fusion energy goals through scientific research and technology development.

l/ Even though nuclear energy represents the major endeavor, the Laboratory also plays an importanti

role in other areas of energy R&D, including conservation and fossil energy. In addition, ORNL

produces and sells radioactive and stable isotopes that are not available commercially, to medical,
industrial, and other research organizations.

The operating structure of the Laboratory is a matrix organization in which management

duties are divided between functional and program lines. As shown in Fig. 2.1, the Associate Direc-

tors at ORNL administer the technical work of both individual divisions (functional line) and major
programs (program line), and report directly to the Laboratory Director. In general, the functional
line role is to develop and deploy a technical resource (skilled personnel) and the programmatic line

role is to use this resource to meet programmatic objectives. Major programs may draw upon

numerous divisions for technical personnel to meet their objectives.

The funding provided by DOE for the Laboratory's work is administered through the Oak

Ridge Operations Office. However, as Fig. 2.1 shows, some ORNL research is sponsored by other
federal agencies or non-federal organizations. Administration of these programs is provided through

their respective program offices.

2.2 LABORATORY PHYSICAL DESCRIPTION

2.2.1 Location

ORNL is located on the DOE Oak Ridge Reservation, approximately 8 miles (13 km) south-

west of the city of Oak Ridge (Fig. 2.2). The area is one of hills and valleys in the eastern part of

the state of Tennessee. The DOE reservation, consisting of approximately 37,000 acres (15,000 ha),

by River on its eastern, southern and western borders, and by Black Oak
is hounded the Clinch

2-1
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O Ridge the north. Within the reservation there two DOE in addition
on are plant complexes to

ORNL:, the Y-12 Production Plant, and the Oak Ridge Gaseous Diffusion Plant (ORGDP), A

large portion of the remaining area on the reservation is designated as the Oak Ridge National
Environmental Research Park.

The ORNL site (also referred to as X-10) covers a broad area on the southern border of the

DOE reservation. The main ORNL complex lies in Bethel Valley, with additional facilities located

to the south in the Melton Valley area and on Copper Ridge, just south of Melton Valley (Fig,

2.2). The site and buffer zone encompass approximately 8800 acres (3550 ha).

2.2.2 Facilities
¢

The advanced research and technological development programs carried out at ORNL are sup-

ported by a variety of specialized facilities and equipment, some of which are found nowhere else in
the world. Some examples of these facilities are (1) the Holifield Heavy Ion Research Facility for

studies of heavy-ion nuclear reactions, (2) the High Flux Isotope Reactor and the transuraniurn-

processing facilities for transuranium element production, processing and research, (3) the ORNL
fusion research facilities including the ELMO Bumpy Torus scale device and the Large Coil Test
Facility, and (4) the Surface Modification and Characterization Laboratory for materials research.

These facilities are part of approximately 200 buildings contained in the X-10 site and at
ORNL-managed areas at Y-12 (Fig. 2.3). As in any large plant, the age and condition of the facili-
ties range from new construction to buildings erected as part of the original development in 1943.

Many of the older facilities have reached the end of their design lifetimes and are in standby

O conditions of the Facilities (see Section 3.0 for current listing of these
or are part Surplus Program

surplus facilities).

In iaddition to the research areas at the Laboratory, numerous support systems and facilities
are provided. These include electrical distribution systems, a coal-fired steam plant, and a water

supply and sewage treatment system. These systems are for the most part similar to those included

in most large production plants. In addition; a comprehensive radioactive waste management system

and environmental monitoring network are provided for control of the Laboratory-generated wastes.

Detailed descriptions of these waste management facilities are given in Section 2,4.

2.2.3 Site Security

As a restricted government installation, ORNL is provided with comprehensive safeguards,

security, and protection systems. These systems include exclusion fencing around the reservation

perimeter, continuously manned guard posts, controlled access for sensitive and hazardous areas,

fire alarm and protection systems, a continuously manned and fully equipped fire department, and a

routine security patrol. Because this complete protection is provided for ORNL as a whole, little

additional security or protective measures are required for the SFMP facilities. Access to those

facilities where potential hazards exist is further restricted by the facility operators who are

required to minimize nonroutine personnel entry. This is normally accomplished by maintaining

abandoned buildings in a locked and secured condition and providing adequate entry restrictions

and radiation hazard posting for ali accessible areas.

®
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O 2.3 CHARACTERIZATION OF EXISTING ENVIRONMENT

2.3,1 Geology

The ORNL site is located in the Appalachian Highland Physiographic Division of the eastern

United States, within the Valley and Ridge Physiographic Province, The site topography conforms

to this regional trend, characterized by a series of alternating elongated and parallet valley troughs
and ridges tending northeast to southwest in general accord with the strike of the underlying rock
strata. The valleys have been eroded in areas underlain by the less resistant limestone and shale

strata, whereas the ridges are underlain by the more resistant sandstone, shale and cherty dolomite
formations, The succession of alternating ridges and valleys at the ORNL site is illustrated in Fig,

2,2 and consists of Copper Ridge, Melton Valley, Haw Ridge, Bethel Valley and Chestnut Ridge,
moving north from the Clinch River, Surface elevations associated with this varying topography

range from about 740 ft (226 m) at the Clinch River on the southern border of the site, to approxi-
mately 1350 ft (410 m) at the crest of Melton Hill,

Nine geologic formations or groups ranging in age from Early Cambrian to Early Mississip-

pian have been mapped within the Oak Ridge Reservation, Ali of the formations are of sedimentary

origin, either chemical (limestone and dolomite) or elastic (sandstone and shale). From oldest to

youngest they include the Rome formation, the Conasauga group, the Knox group, the Chickamau- -

gua limestone, the Sequatchie formation, the Rockwood formation, the Chattanooga shale, the

Maury formation and the Fort Payne chert, The main ORNL complex lies primarily over the

Chickamauga limestone, although other formations occur within relatively short distances from the

O site.
Although numerous faults exist within the area, they are ali believed to have originated prior

to the end of the Paleozoic era. Apparently major tectonic activity ceased thereafter. No physio-

graphic evidence indicating tectonic activity has been observed along any of the thrust-fault areas in_

the ORNL region. Consequently, there is no reason to expect current or future translocations of

these tectonic relics. Similarly, although the Oak Ridge area experiences a moderate level of seismic

activity (5 earthquakes in the last 165 years with a Modified Mercalli intensity of V to VI), no

incidence of surface deformation has been documented. Earthquakes of the types that occur within

the region are common throughout the world, lt is improbable that a shock of major intensity will

occur in the Oak Ridge area for several thousand years. Forces from more seismically active areas

(Charieston, South Carolina and Memphis, Tennessee regions) would be dissipated by distances of

400 miles (640 km) or greater.

2.3.2 Hydrology

The ORNL site is located in the White Oak Creek (WOC) watershed, which drains an

approximately 6,4 miles 2 (16,4 km2) area, As shown in Fig, 2,2, the primary tributary to the White
Oak Creek is Melton Branch, The waters of the WOC are impounded by White Oak Dam at its
intersection with White Wing Road (Tennessee State Route 95), The resulting White Oak Lake is

a small, shallow impoundment, whose water level is controlled by a vertical sluice gate which
remains in a fixed position during normal operations, The normal lake level since 1960 has been

745 ft (227 na) above mean sea level, creating a pool surface area of approximately 24 acres (9,8

O ha), with approximately a 2.day retention time.
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Q Water thatdrainsfrom theWhiteOak Lake enterstheClinchRiverand subsequentlythe

TennesseeRiver,The ClinchRiveroriginatesinsouthwesternVirginia,and drainsapproximately

4410miles2 (II,340km2),Flowinthisriversystemiscontrolledby theTennesseeValleyAuthority
(TVA) throughthreedams,theNorrisDarn,MeltonHillDam and theWattsBar Dam, As indi-

catedon Fig,2.2,thenearestdam totheORNL siteistheMeltonHillDam, locatedapproxl-

mately3 milesupstreamfrom WhiteOak Creek,The pulsatingflowpatternresultingfrom the

TVA dam operationssignificantlyaffectsthedischargefrom WOC, The averageflowrateinthe

ClinchRiverneartheWOC from1963through1979was 5280ft3/s(150m3/s).

Thereareninepublicwatersupplysystems,servingabout91,500people,thatwithdrawsurface

waterwithina 20 mile(32km) radiusofORNL, Of these,onlyone isdownstreamoftheoutfall

fromWhiteOak Dam, The intakeforthecityofKingstonislocatedapproximately21 rivermiles

- (34 km) belowthedam, Recreationaluseof thewatersin theORNL vicinityisheavy,Surface

waterusesincludeboating,fishing,waterskiing,andswimming,

Over I00 privatewellsandspringsand 8 industrialand 16 publicgroundwatersuppliesexist

withinabout20 miles(32km) ofORNL, However,due tothestratigraphicand structuralcontrol

of groundwaterflowin theregion,groundwaterbeneaththeORNL siteisexpectedtomigrate

alongthestrikeand dischargetosurfac,e waterbodies.Thereisa lowprobabilityofgroundwater

migrationfromORNL tooffsitowells,

2.3.3 Meteorology

The climateoftheOak Ridgeareaisclassifiedas humid continental.Oak Ridgeislocated

O within a broad valley between the Cumberland Mountains and Cumberland Plateau to the north-

west and west, and the ¢5.,_at Smoky Mountains to the southeast, The weather and climate of the

ORNL vicinity are greatly infuenced by this regional terrain, as well as the local topography,

The prevailing surface winds usually blow up-valley from the southwest or down valley from

the northeast. Besides influencing the wind direction, the regional and local terrain also acts to

reduce surface wind speeds substantially. The annual average wind speed at the ORNL Melton

Valley site is approximately 4.7 mph (7.6 km/h), while at the ORNL facilities on top of Copper
Ridge, the average is 8,1 mph (13 km/h), Severe wind storms and tornadoes are rare in the ORNL

vicinity, with the Oak Ridge-Clinch River area having one of the lowest probabilities of tornado

occurrence in the state, However, periods of air stagnation, which have high potential for being air

pollution episodes, occur relatively frequently in eastern Tennessee, averaging about one week per
year,

Oak Ridge receives substantial amounts of precipitation throughout the year, with peak

amounts occurring from December through March and a secondary peak during July, The majority
of the precipitation [55 in. (140 cm) oi' water equivalent annually] falls as rain, although soma

snow is reported each year, High relative humidities and heavy loading of the atmosphere with

aerosols are prevalent in this region and lead to poor visibility from haze much of the year,

The moderating influence of the surrounding mountains is noticeable in the temperatures

observed at Oak Ridge. Seldom do temperatures rise above 100°F (38°C) or drop below 0°F

(-18°C), The annual mean temperature is 68,6°F (20,3°C), with monthly means ranging from
38°F (3,4°C) in January to 77°F (25°C)in July.

0
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2.3.4 Ecology @

The Oak Ridge reservation is typical of the ecological systems of the Appalachian region, The

reservation was predominantly agricultural land before federal acquisition in 1942, and much of the

area has reverted back to natural plant cover since being withdrawn from public access, The domi-

nant plant community is the oak-hickory forest, although _lements of the mixed mesophytic forest

are also present in scattered areas, Nonforest areas on the reservation include grasslands,

devegetated areas, and developed locations, These nonforest areas predominate in and around the

three plant locations (ORNL, Y-12 and ORGDP),

The plant communities on the reservation provide habitat for a large number of animal species,

About 60 species of reptiles and amphibians, more than 120 species of terrestrial birds, 32 species

of waterfowl, wading birds and shore birds, and about 40 species of mammals have been recorded,

- The aquatic habitat of the White Oak Creek watershed provides for a variety of aquatic biota,,

including benthic organisms, algaes and fish, The greatest numbers of these aquatic biota located
within the ORNL site are found in the White Oak Lake.

Nine plant species listed by the state of Tennessee as threatened, rare or of special concern are

present on the reservation, primarily in locations designated as natural areas, No endangered plant

species have been found. Similarly, the geographic ranges of twelve animal species listed as

endangered on the federal or state lists encompass the ORNL site, although the frequency of obser-
vation of these animals is rare or never, No threatened or endangered aquatic species have been

encountered in the White Oak Creek watershed.

2.3.5 Demography and Land Use @

The Oak Ridge Reservation is surrounded by five counties with a combined population of

approximately 480,600, ORNL is located within 10 miles (16 km) of population concentrations in

the city of Oak Ridge (total population of about 27,600). Knoxville, the principal population center

in the area (population of appi"oximately 183,000), lies 30 miles (48 km) east of (:he Laboratory.

The total population within a 50-mile (80 km) radius of the X-10 site is about 690,000, with the

largest percentage located to the east.

Of the total of approximately 16,500 MMES personnel employed at the three Oak Ridge

Plants, about 4,900 are employed at ORNL. This number includes about 750 ORNL employees

located at the Y-12 site. Most of the ORNL employees live within 25 miles (40 km) of the Labora-

tory.

The region in which the X-10 site is located encompasses residential, agricultural, industrial,

and recreational areas. The region is traversed by numerous public roads and highways (Fig. 2.2).

Farming in the area has decreased, although beef cattle production has increased in recent years.

Five commercial dairy farms exist in the five county area. The principal cash crops harvested in

surrounding counties are tobacco, corn, soybeans and wheat. Commercial forest land accounts for
more than one-half of the land use in the region, Industrial development is limited in the immediate

vicinity of the reservation. Recreational uses of area rivers and lakes are a major demand, although

no hunting areas, wildlife preserves or sanctuaries exist in the vicinity of the site,

2.3.6 Ambient Radiological Characteristics

The natural background radiation dose to man is received from cosmic rays and external and

internal exposure from terrestrial sources. The estimated average armual genetically significant dose
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e equivalent to individuals in the Oak Ridge area from these natural sources is about 130 mrem/year(1.3 mSv/year). Man-made radiation sources which add ',o this natural background include residual

fallout from nuclear weapons test'ing, routine nuclear power plant operation, medical uses of radia-

tion, air travel, technologically enhanced radiation, and certain consumer products. The annual dose

equivalent to a typical U.S. resident from these sources is estimated at approximately 105

torero/year (1.0 mSv/year). In addition to these typical man.made exposures, residents in the Oak

Ridge area are also exposed to routine releases from the DOE facilities on the Oak Ridge Reserva-

tion. The fifty-year dose equivalent commitment to the total body of the hypothetical maximally

' exposed individual from releases from the ORNL site has been estimated to be approximately 6

mrcm (0.06 mSv).

2.4 ORNL WASTE MANAGEMENT PRACTICES

As part of its overall mission as defined by DOE, ORNL disposes of or stores ali radioactive

solid waste generated by the Laboratory. In addition, other hazardous solid wastes, all non-

hazardous wastes, and ali liquid and gaseous wastes produced by ORNL operations are treated and
stored or properly disposed of on-site. In response to the need for on-site management of these

ORNL waste streams, comprehensive waste handling, treatnlenz, disposal and monitoring systems

have been developed and are in use at the Laboratory. In general terms these waste streams can be

separated into three major categories: (1) nonhazardous waste, (2) nonradioactive hazardous waste
and (3) radioactive waste. Brief descriptions of the current waste management practices employed

for each waste category, as well as the monitoring system provided for assessment of these prac-

O tices, are given in the following sections. Further details on the specific waste disposal requirementsfor ORNL SFMP projects are provided in Chapter 5.0.

2.4.1 Nonhazardous Waste

The nonhazardous waste category includes a variety of normal solid wastes from facility opera-

tions such as paper products, various scrap materials, construction materials, cafeteria and office

wastes and fossil fuel wastes. The solid wastes are generated at ORNL at an annual rate of

approximately 1.9 × 104 tons/year (1.7 × 10 7 kg/year). Tiae primary component of this waste is

fly ash generated by the on-site coal-fired steam generator (1.3 × 104tons annually).

Non-hazardous solid wastes are segregated and collected at local collection points and are tran-

sported to the appropriate disposal locations. For the salvageable materials and paper products, sale
to off-site contractors and the public is provided. Cafeteria wastes, office wastes, and cooling tower

sludge arc disposed of off-site at the Y-12 sanitary landfill. Construction wastes and fossil fuel
wastes are buried on-site at the contractor's landfill.

ORNL sewage and wastewater is treated at the Laboratory's sewage treatment plant prior to

discharge into White Oak Creek. Approximately 2 × 105 gal (750 m3) of treated wastewater arc
discharged daily.

2.4.2 Nonradioactive Hazardous Waste

The nonradioactive hazardous waste category is comprised of four major groups, according to
their composition: asbestos-containing material, gas cylinders, chemicals, and waste oils. These

O are by a variety sources at an production of approximately
wast¢s generated of ORNL, with annual
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270 tons (2.4 × 10s kg) of solid and I.I × 105 gal (420 m3) of liquid wastes, The largest single O

source of solid waste is animal bedding/waste, with PCB-contaminated oils making up the majority
of the liquid wastes.

Because of the lack of an on-site hazardous waste disposal site, more than 90% of tile materials

included under the nonradioactive hazardous waste category are disposed of off-site, with the

remaining I0% stored on-site for future processing or disposal. As shown in Fig. 2.4, this off-site

disposal includes both commercial disposal and utilization of the sanitary landfill and Kerr Hollow

Quarry at Y-12. ORNL burial grounds are utilized for the disposal of asbestos and animal car-

casscs, while another ORNL facility, the Hazardous Waste Storage Facility, is used for storage of

a variety of waste chemicals and gas cylinders prior to shipment off-site. Silver-bearing wastes are

treated to remove the recoverable silver prior to final processing for discharge to the sewage treat-

ment system. PCB-contaminated oils are segregated according to PCB levels and either recycled or

disposed of.

2.4.3 Radioactive Waste

Radioactive wastes constitute a ma)or portion of the total wastes generated at ORNL. These

wastes are produced during normal operations at a number of the research and development facili-

ties at the Laboratory. There are 10 primary generators of radioactive waste: the Chemical Process-

ing Plant, Fission Product Development Laboratory, Radioisotope Processing Area, Oak Ridge

Research Reactor, Bulk Shielding Reactor, and Pool Critical Assembly, ali in the Bethel Valley

complex; and the Transuranium Processing Plant, Tower Shielding Facility, Health Physics
Research Reactor, and High Flux Isotope Reactor in the Melton Valle3, area. In addition, there are

12-15 hot cell facilities and numerous research laboratories that generate small quantities of waste

as a result of their operations. There are four categories of radioactive waste produced and

managed by ORNL: (1) gas and airborne particulates, (2) process and low-level liquid wastes, (3)
low-level and transuranic-contaminated solid wastes, and (4) radioactive hazardous wastes (co-

contaminated). These waste streams require separate handling, treatment, and disposal systems as

shown in Fig. 2.5. Brief descriptions of these waste management systems are provided in the
following s.ections.

2.4.3.1 Gaseous Wastes

Waste gas streams are classified either as building and cell ventilation or as process off-gas.

The building and cell ventilation streams originate in areas such as building containment zones, lab-

oratory hoods, and process cells, and account for the largest fraction of the total waste gas volume

but very little of the radioactivity, The process off-gas arises from ventilation of operating equip-

ment and is a stream of gaseous waste of much smaller volume than cell ventilation waste but

potentially contains more radioactive material. In addition to radioactivity, the off-gas also contains

organic vapors and acid and caustic fumes that must be removed from the waste stream prior to
release.

Most ORNL gaseous wastes are released to the atmosphere either through roof exhaust sys-

tems or through exhaust stacks, both specifically constructed for the discharge of such wastes.

Radioactivity may be present in these streams as particulates, as an absorbable gas, or as a nonab-

sorbable gas. Ali gaseous wastes that may contain radioactivity are processed to reduce the radionu-
clide concentrations to acceptable levels prior to release. Waste streams are processed at the point
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O of origin before discharging into the main laboratory ventilation system or release at local discharge
points. Particulates are removed by roughing and HEPA filtration as a minimum, while gaseous

waste forms are removed by specialized scrubbing techniques. Cell ventilation and process off-gas in

the ORNL Bethel Valley complex is treated and discharged primarily through the 3039 stack area,

while the 7911 stack serves as the primary release point in Melton Valley (see Fig. 2.3). Four

other smaller stacks service various individual facilities in both valleys.

2.4.3,2 Liquid Wastes

ORNL routinely handles relatively large amounts of liquid radioactive waste, primarily in the

form of low-level waste (LLW) and process waste. Special facilities are also available to store

high-level and transuranic (TRU) liquid wastes, although at present very little of these waste forms
are produced at the Laboratory, Figure 2.6 provides a schematic of the current liquid waste trans-

port and treatment system for the two principal waste streams, the LLW and process waste
streams.

The process waste streams are primarily effluents that contain little or no radioactivity under

normal operating conditions but could become contaminated as a result of equipment failure or
human error. Process waste includes steam condensate from heating coils in vessels containing radi-

oactive solutions, process vessel cooling water, rainwater runoff from potentially contaminated

areas, condensate from the LLW evaporator, and building sinks and floor drains. A complex system

of underground piping is provided to collect the waste, which flows by gravity to open collection

ponds. After collection in the ponds, the wastewater is sampled and either sent to the Process Waste

_} Treatment Plant or discharged directly to White Oak Creek. At the treatment plant the waste solu-
tion is passed through a filtration and ion-exchange system to remove the radioactive contaminants.

The effluent is then adjusted back to a neutral pH and discharged to White Oak Creek. The ion-

exchange resins are periodically regenerated with the radioactive concentrate sent to the LLW sys-

tem for further treatment and disposal. The average flow rate of the process waste system is

approximately 80 gpm (300 L/m), with a total of about 5.4 × 107 gal (2.0 × l0s L) processed

annually.

Low-level liquid wastes that are generated as part of the R&D activities at ORNL are

transferred from the various sources by underground pipes to one of 23 stainless steel collection

tanks located throughout the Laboratory complex. 'The waste solutions which accumulate in these

collection tanks are periodically transferred to large collection tanks at the LLW evaporator facility

(Building 2531). The average activity level in the LLW after collection and intermixing is about 30

mCi/gal (0.3 GBq/L), although the system is designed to handle concentrations up to a factor of

103 higher. Waste from the storage tanks is transferred to one of two evaporators where the aque-

ous solution is concentrated by a factor of 10 to 30. Condensate from the evaporator is normally

directed to the process waste system, while the waste concentrate is transferred to the ORNL

Hydrofracture Facility in nearby Melton Valley.

The concentrate is stored in stainless steel collection tanks at the Hydrofracture Facility until

sufficient quantities have accumulated for disposal. In the hydrofracturing process, hydraulic pres-

sure is used to initiate the formation of a crack between layers of Conasauga shale, at depths
between 700 and 1000 ft (210 and 300 m). The LLW solution is mixed with a blend of solids com-

O posed of cement and other additives, and the mixture is injected under pressure into the shale frac-ture. As the injection progresses, the grout mix continues the shale fracturing, forming a thin hori-



2-14

@



2-15

Q zo.tal sheet several hundred feet across. The grout sets in a few hours after injection, permanentlyfixing the radioactive wastes in the impermeable shale formation.
The volume of LLW treated annually varies from approximately 1,3 × 106 to 1,5 × 106 gal

(5,0 X 106 to 5,7 X 106 L). After being concentrated, this waste requires injection of approxi-

mately 140,000 gal (530,000 L) at the Hydrofracture Facility, which represents about one injection

per year. The primary radionuclides disposed of by this method are 9°Sr, l_7Cs, l°6Ru, S°Co and
rare earths.

2.4.3.3 Solid Wastes

Solid radioactive waste originates from about 20 major sources at ORNL. Shipments have also
been received from other facilities in accordance with agreements with DOE, These wastes contain,

- or have been judged to potentially contain, radionuclides in concentrations unacceptable for routine
burial in sanitary landfills. The wastes are segregated and disposed of according to the type of

material present. Such categories include: (1) 235U-contaminated waste, (2) TRU-contaminated
waste, and (3) low-level solid waste. Wastes are further segregated according to eompaetibility and

radiation levels as part of the normal collection and processing operations.

Solid waste disposal at ORNL is accomplished in most cases by placing the waste below

ground in either shallow trenches or auger holes. The levels of radioactivity and the physical
characteristics of the waste dictate the method of disposal. Only two of the six solid waste storage

areas (SWSAs) constructed and operated at ORNL since the early 1940's are still active, The two
active burial grounds (SWSAs 5 and 6) are located in the Melton Valley area of ORNL as indi-

C cated in Fig. 2.7. Ali trench burial is conducted in SWSA 6, with SWSA 5 used only for retrieva'ble storage of TRU waste. Since the beginning of on-site burial of solid wastes, over 6 million ft3
(170,000 m3) have been disposed of.

Solid wastes containing 235Uin concentrations greater than 1 g/ft 3 or 1 g total weight must be

handled and disposed of-in accordance with ORNL spec!al nuclear material control procedures and

criticality safety procedures. The amount of fissile material present in each package is determined
before being transported to SWSA 6 for burial irt unlined auger holes. When the holes are filled,

they are capped with concrete and a record kept on file of the location and contents. Approximately

200 ft3(6 m3) of 235Ucontaminated waste is buried annually at ORNL.

Transuranic wastes are those containing greater than 100 nCi/g (3700 Bq/g) of 233Uor tran-
suranic radionuclides. About 2600 ft3/year (75 m3/year) of TRU wastes are retrievably stored at
ORNL (SWSA 5) for eventual transfer to a federal repository. These wastes are handled and
stored according to the radiation level of the individual packages. Wastes are normally packaged by

the waste generat:,r in stainless steel 30 or 55 gal (1 10 or 210 L) drums, or in reinforced concrete

casks when shielding is required. The drums are transferred to the Retrievable Drum Storage Facil-

ity where they are stored below grade in concrete block structures. The casks are retrievably stored
in trenches and engineered caves, while TRU wastes with high beta-gamma activity levels are

stored in stainless steel lined wells with concrete shield plug closures.

Low-level (<200 mrem/h) beta- and gamma-contaminated wastes are segregated at the source

into cornpactible and non-compactible fractions and placed into suitable transport containers. Com-
pactible wastes are transferred to the Solid Waste Compactor Facility where they are compacted
into bales before disposal. The compacted waste, as well as ali other appropriately packaged solid

e wastes, is buried in trenches in SWSA 6. Terrain and soil conditions determine the type of trench
for each location. Excavations are controlled so that trench bottoms are at least 2 ft (0.6 m) above

the water table, with normal trench dimensions of 10 ft (3 m) wide, 14 ft (4 m) deep and up to 50
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O ft (15 m) long, The trenches are backfilled to cover the waste with at least 3 ft (0,9 m) of earth,

Approximately 70,000 fta(2,000 ma) of low-level solid wastes are buried annually at ORNL,

Usable burial and retrievable storage space within the currently operating solid waste storage

areas is limited. Of the original area available for storage, only 3,5 acres (1.4 ha) of SWSA 5 can

be used for retrievable storage and approximately 8-10 acres (3,2--4.0 ha) remain in SWSA 6 for

trench burial. In response to this shortage of long-term burial space, site identification and design

studies are currently under way to provide additional storage area by 1988.

2,4,3.4 Co.contaminated Wastes

Co-contaminated wastes are low-level radioactive wastes that also contain or consist of other

hazardous wastes, Scintillation fluid containing radioactive tracers such as 14C and SH, and carcino-

genic materials labeled with these same tracers are two examples of this waste type, These wastes

are generated by a variety of sources at ORNL at a rate of approximatel) 3 tons/year (2700

kg/year). Because of current regulations, these wastes cannot be buried on-site since many are in a

liquid state and can_Lotbe shipped off-site to other radioactive disposal sites, Since no on-site treat-

ment or processing systems are currently available, these wastes are being placed in retrievable stor-

age with other hazardous wastes.

2.4.4 Waste Operations and EnvironmentalMonitoring

As part of the ORNL Waste Management Program, a comprehensive waste operations and

_ Q environmental monitoring system is maintained by the Laboratory. Gaseous and liquid waste man-
agement systems at ORNL are monitored through the Waste Operations Control Center (WOCC),

which contains instrumentation for continuous monitoring and recording of system operating

characteristics (flow rates, liquid levels, radiation levels, etc.). Thts remote surveillance is provided
through telemetered data from the operating waste handling system, with visual and audible alarms

activated when preset limits are exceeded. In the event of abnormal system performance or evidence

of a nonroutine release of radioactivity, the control-center operator alerts the appropriate supervi-

sion and the respective facility operator so that corrective action can be taken.

Environmental surveillance of the Laboratory complex and the surrounding area is provided by

an extensive network of monitoring facilities and a program of biological sampling. Airborne pollu-

tants (radioactive and nonradioactive) are measured through a series of 23 local, 9 perimeter, and 7

remote air monitors located strategically on and around the ORNL site and at ,distances up to 75

miles from the site. Although the monitoring facilities are different for each of the three types of
stations, most of the stations provide for the collection and measurement of: (1) airborne radioac-

tive particulates, (2) radioactive fallout, (3) rainwater, and (4) radioiodine. External gamma radia-

tion background is measured at ali stations using thermoluminescent dosimeters. Additional infor-

mation is obtained from high volume air samplers and tritium monitors at a few of the locations.

Measurements of ambient concentrations of flourides and sulfates are obtained on a regular basis
within the Oak Ridge Reservation.

Soil, sediment, vegetation, animal, produce, and milk samples are routinely collected and ana-

lyzed for uranium, plutonium, and other radioisotopes using gamma spectroscopy and radiochemical

O techniques. Radionuclide concentrations and nonradiologicat water quality information are deter-mined for water samples from streams, lakes, and other water bodies on and adjacent to the ORNL

site. These biological and water samples are used to provide information about the spread of
radioactivity from the site and interaction of the radionuclides with the environment,
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3.0 PROGRAM DESCRIPTION

' The Surplus Facilities Management Program (SFMP) was established at ORNL irl 1976 in
order to provide collective management of ali of the surplus radioactively contaminated sites under
ORNL control on the Oak Ridge Reservation, The principal objective of the ORNL SFMP is to

provide safe, cost-effective control of those facilities included in the program through (1) routine

facility maintenance and surveillance, (2) comprehensive program and pro)ect planning, and (3)

timely implementation of decontamination and decommissioning (D&D) activities, Some 76 f_.cili-
ties are currently managed under the program, ranging in complexity from abandoned waste stor-
age tanks to large experimental reactors, As these facilities are decommissioned, and as other sur-

plus facilities are accepted into the program, the scope of the ORNL SFMP is expected to change

significantly in the coming years,

As described in the following sections (3,1 and 3,2), the ORNL, SFMP managenient approff.ch

is designed to be responsive to the programmatic and technical requirements of the DOE and

Laboratory management, as well as provide guidance and program support for the various planning
and operations groups involved in the program, Program implementation is conducted according to

O the general guidelines set forth in the DOE SF'MP Program Plan l, as further defined for ORNL in
this chapter, An outline of the current scope of decommissioning activities at ORNL is given in

Section 3,3, with details of the facility descriptions and decommissioning plans provided in subse-

quent chapters.

3.1 PROGRAM MANAGEMENT

The activities of the ORNL SFMP are directed through a combination of DOE Headquarters,
Lead Field and Local Field Offices as part of the national Surplus Facilities Management Program,

Further technical guidance is provided through a technical support contractor, reporting directly to

DOE, Internal programmatic and technical control of the ORNL SFMP is provided through the

normal Laboratory management structure, The reporting positions of these various organizations

are identified in Fig, 3,1, with further discussion of the responsibilities and interfaces provided
below,

3.1.1 DOE Organization

Responsibility for the DOE Surplus Facilities Management Program rests jointly with the

Office of the Assistant Secretary for Nuclear Energy (Civilian Program) and the Office of the

Assistant Secretary for Defense Programs (Defense Program), In the Civilian Program, SFMP
administration is provided through the Division of Remedial Action Projects, while for the Defense

Program, the Office of Defense Waste and Byproducts Management directs the program activities,

O Both of these DOE Headquarters (DOE-HQ) offices have delegated the responsibility for manage-ment of the combined surplus program to the DOE-Richland Operations Office (DOE-RL), which
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O acts as the SFMP Lead Field Office, The Surplus Facilities Manageme,_ Program Office(SFMPO) was established at DOE.RL to conduct the program in accordance with policy and guid-
ance provided by DOE.HQ,

Program implementation at the ORNL site is directed through the DOE Oak Ridge Opera-

tions Office (DOE-OR), Within the DOE.OR, the ORNL SFMP ts administered through the

Assistant Manager for Energy Research and Development by members of the Nuclear Research

and Development Division, The day.to-day program management is provided through the Ftsslon

Reactor Branch as part of the Radioactive Waste Management Program.

The specific responsibilities of the DOE-HQ, SFMPO, and DOE.OR are defined in the SFMP

Program Plan, In general, these organizations are responsible for developing overall program policy,

providing broad program guidance and establishing the DOE program budget, Program Implemen-

tation tn these areas is controlled at the ORNL site by the local DOE.OR management,

3.1,2 DOE Technical Support Contractor

To assist the DOE SFMPO in the management of the program, certain responsibilities have

been assigned to a technical support contractor, This contractor, UNC Nuclear Industries of Rich-

land, Washington, manages the Office of Surplus Facilities Management (OSFM), reporting

directly to the SFMPO, In this capacity, OSFM monitors the technical activities of ali participating

contractors, including MMES, and reports on the overall program progress, The OSFM routinely

assists in the preparation of budget and other program documentation, at the request of the
SFMPO,

O , 3.1,3 ORNL Management

The DOE Surplus Facilities Management Program is administered at ORNL through the Exe-

cutive Director for Support and Services and the Associate Director for Nuclear and Engineering

Technologies, acting ('oi'-the Laboratory Director, Programmatic and functional control of the

ORNL SFMP Is provided through the Nuclear and Chemical Waste Programs Office and Opera-

tions Division, as shown in Fig, 3,2, This operating structure is a matrix organization in which the

management duties are divided between functional and program lines, providing more unified pro-

gram guidance and greater flexibility in program operations, Day-to-day program activities are han-

dled by the ORNL SFMP Program Office, as part of the Radioactive Waste Management Section

of the Operations Division, through the Decontamination and Decommissioning Group (Fig, 3,3),

3.1.3.1 ORNL SFMP Organization

The ORNL SFMP Frograin Office was established to provide administrative control over ali
program activities at ORNL. Currently, this office consists of the Program Manager and associ-
ated administrative support staff. As shown in Fig. 3.4, the SFMP organization is structured

around a project control format, where ORNL technical staff are assigned overall responsibilities
for particular projects and report directly to the program office for guidance, These project leaders

(identified as Principal Investigators) in turn direct the activities of the appropriate facility
supervisor(s), support groups from ORNL research and support divisions, and any technical support

from outside subcontractors, Principal investigators (Pis) may have control over disposition efforts

O a a group or may responsible programs or planning
for single facility, of facilities, be for broad
efforts for the entire ORNL SFMP.
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O Technical support for the program is obtained from a number of ORNL divisions, including(see Fig, 2,1):

1. Operations

2. Environmental and Occupational Safety

3, Engineering

4, Plant and Equipment

5. Chemical Technology

6. Analytical Chemistry
7, Instrumentation and Controls

8, Quality Assurance and Inspection
9. Environmental Sciences

- This support is provided either at the request of the ORNL SFMP _r is conducted independently as

part of the overall Laboratory operations. Additional support from outside subcontractors may be

routinely obtained and managed by the principal investigators according to ORNL standard prac-
tices,

3.1.3.2 Management Responsibilities

As a participating contractor in the DOE SFMP, ORNL is responsible for implementing ali

portions of the program related to Laboratory-controlled facilities on the Oak Ridge Reservation.

As defined in the DOE SFMP Program Plan, the program management responsibilities include: (i)

O interfacing with the DOE and OSFM on programmatic and technical matters, and (2) providingcomprehensive program and project planning and reporting in support of program implementation.

As requested, the ORNL SFMP assists the OSFM in developing portions of the DOE SFMP Pro-

gram Plan, scopes of work, project schedules and budget information. It is the responsibility of the

ORNL SFMP to keep OSFM advised of technical problems and proposed solutions, and to rou-

tinely report to DOE-OR on technical progress, costs, schedule status, and milestone achievements

for ali projects. Technical reports are prepared as required, including safety and environmental

assessments, program and project planning documents, engineering designs, reports on completed

projects, routine project reports, and other topical reports.

Responsibilities for program communications, planning and reporting have been delegated

within the ORNL SFMP according to the program organization as described in the previous sec-

tion. These responsibilities are summarized in Table 3,1 and are discussed below.

Communications

Ali ORNL SFMP interfaces with the DOE-OR or the OSFM are handled through the ORNL

SFMP Program Office, Such communications include program budget submissions, planning infor-
mation, and technical status rel_orts.Ali written communications are routed through the Nuclear
Waste Programs Office at. ORNL to DOE-OR, with copies to SFMPO and OSFM as appropriate.

Internal interactions between ORNL SFMP project participants are less structured than those

with DOE. The principal interface with the ORNL SFMP Program Office is through the Project

Principal Investigator(s), although discussions are routinely held with other members of the project

O teams. Program guidance is provided to Pis as required, for subsequent implementation by otherproject participants. Technical information is obtained from various support groups on an as-

required basis, reporting either through the PI or directly to the Program Office.
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O Planning/Reportlng

The ORNL SFMP is responsible for developing appropriate financial, managerial and operational

plans and procedures for execution of ali assigned tasks and issuing topical and final reports on

these activities• Table 3.1 identifies the major documents which the ORNL SFMP is required to

prepare and lists preparation, review, and approval responsibilities for each of these reports.

Preparation requirements for these documents are addressed in detail in the DOE SFMP Program

Plan. Discussions concerning the implementation of the plans and procedures are reserved for Sec-
tion 3.2.

In general, the responsibility for preparing the detailed SFMP documentation rests with the

Principal Investigators. The ORNL SFMP Program Office oversees and assists in the preparation

of ali program-level reports (i.e., Long Range Plan, Maintenance and Surveillance Plan, and Field

Task Proposal Agreements (FTP/A)), although the Program Office role for project-level documents

is mainly one of review and approval. In preparing the project documentation, the PI follows the

guidance provided by the DOE Program Plan, as detailed by the ORNL SFMP Program Office.

Technical support for report preparation is often provided by other organizations, including the

Engineering Division for design-related documents, Environmental and Occupational Safety Divi-

sion for safety and environmental assessments, and various research divisions for topical reports.

Facility-specific data are normally obtained directly from the facility supervisor, submission of-ali

program-related documentation to DOE is conducted according to the interface outlined previously.

O 3.2 PROGRAM IMPLEMENTATION
Implementation of the Surplus Facilities Management Program at ORNL is a complex proc-

ess, beginning with acceptance of a facility into the Program and ending with transfer of responsi-

bility for the decommissioned site to another program. Between these two milestones is a complex

path of program planning, project assessments, on-site operations and project reporting that can

extend over relatively short time frames (1-2 years) or may last for 10-20 years. The path chosen

is dependent upon a number of variables, including facility characteristics, programmatic concerns,

and resource availability. Every facility managed by the SFMP receives the same general

treatment, whether it is a single piece of contaminated equipment or a complex processing facility.

A flowchart of the ORNL SFMP project implementation sequence is presented in Fig. 3.5.

Development of this plan was based on the general guidelines established by DOE in their Program

Plan and modified for application at ORNL. As defined in this flowchart, progam implementation
can be divided into seven distinct phases:

1. Facility Acceptance

2. Project Prioritization
3. Maintenance and Surveillance

4. Alternatives Assessment

5, Project Planning

6. Project D&D Operations

7, Final Project Reporting

O Within each of these phases, a variety of plans and reports are developed to make decisions con-cerning the disposition of the individual surplus facilities. The complexity of these investigations and
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Planning/Reporting

O The ORNL SFMP is responsible for developing appropriate financial, managerial and operational
plans and procedures for execution of all assigned tasks and issuing topical and final reports on

these activities, Table 3,1 identifies the major documents which the ORNL SFME is required to

prepare and lists preparation, review, and approval responsibilities for ..each of those reports,

Preparation requirements for these documents are addressed in detail in the DOE SFMP Program

Plan, Discussions concerning the implementation of the plans and procedures are reserved for Sec-
tion 3,2,

In general, the responsibility for preparing the detailed SFMP documentation rests with the

Principal Investigators. The ORNL SFMP Program Office oversees and assists in the preparation

of ali program-level reports (i.e., Long Range Plan, Maintenance and Surveillance Plan, and Field

Task Proposal Agreements (FTP/A)), although the Program Office role for project-level documents

- is mainly one of review and approval. In preparing the project documentation, the PI follows the

guidance provided by the DOE Program Plan, as detailed by the ORNL SFMP Program Office,

Technical support for report preparation is often provided by other organizations, including the

Engineering Division for design-related documents, Environmental and Occupational Safety Divi-

sion for safety and environmental assessments, and various research divisions for topical reports.
Facility-specific data are normally obtained directly from the facility supervisor. Submission of all

program-related documentation to DOE is conducted according to the interface outline_t previously.

3.2 PROGRAM IMPLEMENTATION

O Implementation of the Surplus Facilities Management Program at ORNL is a complex prec.
ess, beginning with acceptance of a facility into the Program and ending with transfer of responsi.

bility for the decommissioned site to another program. Between these two milestones is a complex

path of program planning, project assessments, on-site operations and project reporting that can

extend over relatively short time frames (1-2 years) or may last for 10-20 years. The path chosen

is dependent upon a number of variables, including facility characteristics, programmatic concerns,

and resource availability. Every facility managed by the SFMP receives the same general

treatment, whether it is a single piece of contaminated equipment or a complex processing facility.

A flowchart of the ORNL SFMP project implementation sequence is presented in Fig. 3.5,

Development of this plan was based on the general guidelines established by DOE in their Program
Plan and modified for application at ORNL. As defined in this flowchart, progam implementation

can be divided into seven distinct phases:

1. Facility Acceptance

2. Project Prioritization

3. Maintenance and Surveillance

4. Alternatives Assessment

5. Project Planning

6, Project D&D Operations

7, Final Project Reporting

Within each of these phases, a variety of plans and repons are developed to make decisions con-

O cerning the disposition of the individual surplus facilities. The complexity of these investigations and
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O decisions depends) of course, upon the complexity of the facility and the number of options to be
considered, For some of the smaller projects, with only minor health and safety con_rns, many of

the Intermediate steps arc simple matters; while for major facilities, detailed planning and assess.

ments are required, In either ease, however, the overall path is the samt_,

To provide insight into tile project implementation process at ORNL, eaGh of the process steps

outlined above is briefly discussed in the following sections, For many of these steps, further details

are provided in subsequent chapters of this plan or are addre,ssed in separate documents,

3,2,1 Facility Acceptance

Acceptance of facilities into the ORNl., SFMP is conducted in accordance with the guidelines

established by DOE, These guidelines specify that:

1, The facility shall be in a radtologically safe condition with current documentation available to

support this declaration;

2, Ali stored materials (i,e,, special nuclear materials, reactor fuels, hazardous materials) shall
have been removed from the site;

3, The shutdown status of the facility shall have been documented and records of past operations:
made available; ' .

4, An assessment of the maintenance and surveillance requirements shall have been prepared,

defining the storage option to be employed and the associated costs (funding arrangements must

be made by the user to cover the first two years); and

O 5, Interim usage of the facility should be limited, with maintenance and surveillance costs appor-tioned according to the use, Uses which will increase decommissioning costs shall not be
allowed,

Procedures have been established by the ORNL SFMP to assure compliance with these require.

ments prior to submission of the request to SFMPO for facility acceptance, Facility supervisors are

required to: (1) provide the needed information to complete the SFMPO "Identification and

Description of Contaminated Surplus Facilities" questionnaire for the facility, (2) assess the short-

term maintenance and surveillance needs of the facility and make a recommendation concerning the

alternatives for long-term protective storage, and (3) assemble a complete data package on facility

construction, operation, and shutdown activities, When this information has been supplied, a formal

request is made by the ORNL SFMP Program Office to DOE-OR, according to the transfer pro-
cedures specified in the DOE SFMP Program Plan,

3,2.2 Project Priorltlzatloa

Once a facility has become part of the SFMP, an analysis is conducted to determine its prior-
ity for final disposition compared to the other facilities managed by the ORNL program, This anal-
ysis step is an integral part of the long-range planning activities and results in a recommendation

for either immediate or deferred decommissioning of the facility, The prioritization process must

take into account legal and contractual requirements, health and safety considerations, economic
impacts, sit_ planning requirements, cost effective program management, and other programmatic
concerns in determining which projects should be allocated the limited funds available, The

O methods used for prioritizing projects at ORNL are further described in Chapte, r 7,0, Project prior-
ittes are examined each year as part of the long range planning activities; and as projects are
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completed, site conditions change, or programmatic concerns shift, the position of individual factll. O

ties tn the prtortttzed listing ts adjusted, Facilities ranked as low priority are placed In a protective

storage mode awaiting final disposition, while high priority facilities crater the project phase of
DgD,

3.2,3 Maintenance and Surveillance

For those facilities in which decommissioning has been deferred, a comprehensive maintenance

and surveillance (M&S) Program has been instituted by the ORNL SFMP to (1) ensure adequate
containment of the residual radioactive materials rt_maining in the surplus facilities, (2) provide

safety and security controls to minimize the potential hazards to on.site personnel and the general
public, and (3) manage these facilities in the most cost-effe_tive manner, Routine maintenance and

surveillance are provided to assure that ali SFMP facilities are maintained in accordance with

ORNL guidelines and applicable national standards,
As part of this maintenance and surveillance task, a program-level Maintenance and Sur'veil-

lance Plan" is prepared that defines the goals of the program and outlines the scope of the M&S

activities at each facility, For new facilities coming into the program, assessments arc conducted as

part of this planning exercise to determine the protective storage option to be employed (see '

Chapter 4,0) and the corresponding M&S needs, -

3,2.4 Alternatives Assessment

At the point that a project becomes a high priority for decommissioning, appropriate studies O
are conducted to determine the preferred alternative for final faciltty disposition, As discussed in

Chapter 4.0, these alternatives include protective storage, decontamination for reuse, entombment,
and/or dismantlement, Combinations of these options may be employed for different portions of a

single facility, depending on site characteristics and programmatic considerations, The alternatives

assessment phase oi' program implementation is a complex step involving numerous technical discip-

lines, In support of this selection process, the ORNL SFMP has developed specific criteria that

must be used in determining the best disposition option for a given facility, Criteria have been esta-

blished _n five areas of concern, including (1) program management, (2) site planning, (3) risk,

(4) economics, and (5) waste management. A listing of these criteria and an outline of the assess-

meat steps utilized in making a decision on facility D&D are detailed in the following Chapter 4.0,

3,2.5 Project Planning

Once the decision has been made concerning the preferred alternatives for facility docommis.

sioning in accordance with the NEPA process, detailed project planning is conducted to document

the tasks necessary to complete the project, comply with ORNL requirements for safety and quality
assurance reviews, and outline the management approach to be used for the planned D&D opera.

tions, In support of these planning efforts, technology development projects may be undertaken or
information obtained from similar programs elsewhere to provide needed data on decommissioning

techniques for application at the facility.
For most projects, the following major planning documents would be developed during this

implementation phase: the project detailed design, the assessment or analysis documentation for
safety and quality assurance concerns, and the Project Plan, The Scope and content of each of these:
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O reports are well defined through guidance provided by the SFMPO and ORNL management, andreview procedures have been established by the ORNL SFMP to ensure adequate peer review, In

addition to thc_so major do(:uments, numerous other reports, procedures, and assessments are

prepared as appropriate in support of project activities,

3,2,6 Project D &D Opert_lons

Facility deoomrnissiordng activities are carried out according to the Project Plan, and modified

., as required to me©t o_rational needs, Project D&D operations are managed by the Principal

Investigator through the appropriate facility supervisor and project crews, In support of the on-site

operations, additional engineering designs may be necessary to direct work crows, Strict adherence

to DOE and ORNL guldellno,_ for health and safety, quality assurance, waste management, and

- projectmanagementismaintainedthroughouttheoperationalphaseoftheproject,Programreview
andguidanceareprovidedthroughroutineprojectreporting,

As D&D operationscome toa close,comprehensivesitecertificationIsconductedtoverifythe

resultsofthedecommissioningeffortsand comparetheaccomplishmentswiththeprojectobjectives

and thesitereleasecriteria(aecChapter5,0),For some faoilltios,sitereleasemay notrequire

decontaminationtounrestrictedlevels,butrathertolevelsacceptableforreuseby othernuclear

programs,As partofthecertificationeffort,a finalhealthphysicssurveyreportispreparedthat

characterizesehefacilityconditions,When theresidualcontaminationlevelsaredeterminedtomeet

thedesiredobjectives,D&D operationswillcease,

,_ 3,2.7 Final Project Reporting

Followingcompletionoftheplanneddecommissioningwork,a FinalProjectReportisprepared

thatprovidesnn overviewoftheprojectactivities,accomplishments,finalfacilitystatus,and lessons

learned,As a partofthisreport,detailsoftheprojectcost,schedule,wastevolumesgenerated,and

occupationalexposuresare included,Based on thisreport,a formalRocordof Completionis

preparedby theORNL SFMP thatsummarizesthestatusof thesiteand providesrocommenda.

tionsfortransferofthefacilityoutoftheDOE SFMP orforcontinuedmaintenanceand surveil-

lance,asnecessary,As a projectiscompleted,a ProjectData Packageiscollectedthatprovidesa

documentedhistoryofthedecommissioningactivities,fromfacilityacceptancethroughfinalproject

reporting,Allpertinentcorrespondence,assessments,plansand reportsthataremaintainedon file

throughoutthelifetimeof a projectwillbe includedinthisfinaldatapackageforarchivingat

ORNL and DOE-OR, Appropriatedocumentationon ORNL siterecordswillbeconductedpriorto

requesttotheDOE SFMP forfacilitytransferoutoftheprogam,

3.3ORNL SFMP PROJECTS

CurrentlytheORNL SFMP isresponsibleforthemanagementof 76 facilitiesat theX-10

site,Thesefacilitieshavebeengroupedinto16SFMP decommissioningprojectsbasedon previous

operating history, location, or facility type, These projects are listed tn Table 3,2 according to the

SFMP Program category (Defense or Civilian) and administrative grouping, Facility identifications

are also provided in this table by building number, with corresponding locations highlighted in Figs,

3,6 and 3,7, As indicated in these figures, the surplus facilities are scattered throughout the Labora-

O site, in both the Bethel and Melton The variation in thetory Valley Valley areas, physical
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Table3,1, Facilitiescurrentlymanlged by the ORNLSFMP O

Program Administrative
Category Grouping Project Looattona

DefenseProgram IsotopeGroup FissionProduot DevelopmentLaboratory Bldg,3517
Metal RecoveryFacility Bldg,Y505

Reactor Group ORNL Graphite Reactor Bldg, 3001

RadwasteGroup Waste Holdtng Basin Site 3513
(]unite Storag_ Tanks WS.W10 Site 3507
Waste Storage Tanks:

Waste Tank WC.I SW of Bldg,3037
Waste Tanks WC.15, WC.17 SE of Bldg, 3587
Waste Tanks WI.W4, W13-W15 Site 3023

.. Waste Tank WI1 S of Bldg,3536
Waste Tanks TH I-TH3 S of Bldg, 3503
Waste Tank 'rH,) SW of Bldg,3500

Old HydrofractureFa_tlity Site 7852

CivilianProgram IsotopeGroup Storage Garden 3033 N of Bldg,3033
C-14 Process System Bldg, 3033.A
Waste EvaporatorFacility Bldg, 3506
FlsstonProduct Ftlot Plant Bldg, 3515

, ShieldedTransfer Tanks (5) SWSA 4

ReactorGroup MoltenSalt Reactor Exp_rt,lent Bldg, 7503
Low Intensity Test Reactor Bidg, 3005
HomogeneousReactor Experiment Bldg, 7500
ORR Experimental Facilities:

Reaotor Experiments Bldg,3042
ORR Heat Exchanger Bldg, 3087

aSee Figs, 3,6 and 3,7 for faciltty locations,
.o.

conditions, radionuclide inventories, and llazard potentials is indicative of the wide scope of activi-

ties carried out over the past 40 years of' ORNL operations, The complexity of the sites ranges

from single abandoned waste storage tanks to large experimental reactor systems that include a

myriad of piping, process equipment, waste handling components, and numerous ancillary systems,
Residual contamination contained within these facilities varies from relatively insignificant amounts

of surface contamination to curie quantities of fission products remaining in process equipment,

Summary descriptions of the facilities currently managed by the ORNL SFMP are provided in

Chapter 6,0, These descriptions include details of the facility history, current physical and radiolog-
ical conditions, the routine maintenance and surveillance requirements, and the proposed decommis-

sioning plans, Brief outlines of the projects currently underway for disposition of these facilities are

presented in the following Section 3,3,1, Section 3,3,2 summarizes the projects that have already

been completed as part of the SFMP,

3.3,1 Current Projects

The current activities of (he ORNL SFMP consist of (1) routine maintenanc_ and surveillance
of ali facilities Included tn the program, (2) continuation of decomrnisstoning activities at the Fis- Wp
siGn Prod_act Development Laboratory (FPDL) and the Metal Recovery Facility (MRF), (3) tnttia-
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O tion of alternatives assessment for decommissioning the Molten Salt Reactor Experiment (MSRE),
and (4) site characterizations and assessments of the open ponds at the Old Hydrofracture Facility

and Waste Holding Basin.

3.3.1.1 Facility Maintenance and Surveillance -.

Routine maintenance and surveillance are provided to assure that ali SFMP facilities remain in

a safe condition until final disposition activities are undertaken. This task has the highest priority of

any of the SFMP project tasks and will be a continuing part of the program. Surveillance activities

include radiological monitoring, operational system checks, containment ventilation checks, and

other tasks as appropriate for the facility. Routine maintenance is provided to assure containment

system performance and structural integrity, and to prevent radionuclide migration. Major facility

alterations or improvements are conducted, as required, to correct structural degradation problems

or to eliminate a significant safety concern. Further details on this task, including identification of

current facility M&S requirements and long range M&S plans, are contained in Ref. 2.

3.3.1.2 Fission Product Development Laboratory

The Fission Product Development Laboratory (FPDL) was a full-scale processing facility
operating from 1958 to 1975 for separating up to megacurie quantities of 9°Sr, 137Cs,and I_Ce for

a variety of source applications. Due to the significant radionuclide inventory remaining in the facil-

ity, the high M&S costs necessary to assure radionuclide containment, and the potential for reuse

of the facility by other programs, the decommissioning of the inactive portions of the FPDL was
given a high priority by the SFMP, with D&D operations being initiated in May 1983. These activ-

ities are anticipated to take approximately 5_/zyears, with project completion expected in FY 1988.

The objectives of the current D&D efforts at the FPDL are to (1) remove all excess contami-

riated process equipment from t_e unused portion of the facility, (2) decontaminate these areas to

acceptable levels for reuse, and (3) place these portions of the facility in a standby mode, awaiting

other applications• Since the FPDL is in an operable condition with portions of' the facility presently
being used for radioactive process!ng and ORNL decontamination operations, no plans are being

made for the complete decommissioning and dismantlement of the building, Such final facility dis-
position will be delayed until the end of the useful life of the facility ( 15-20 years).

3.3.1.3 Metal Recovery Facility

The Metal Recovery Facility Decommissioning Project is following similar lines as the FPDL

by making space available for other ORNL programs. Decontamination of this former pilot and
small-scale nuclear fuel reprocessing plant was initiated in FY 1984 and is focusing on cleanup of

the process cells, dissolver room, fuel handling canal, and abandoned waste tanks. Decommissioning
efforts involve process equipment removal, decontamination of cell surfaces, dismantlement and

removal of surplus ancillary equipment, and general facility cleanup, Prior to completion of the cell
decontamination efforts, the facility will be analyzed for its reuse potential and plans made to either

turn over the site to an operating program or completely dismantle the building to make room for
future ORNL needs.

®
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3.3.1.4 Molten Salt Reactor Experiment @

The Molten Salt Reactor Experiment (MSRE) was a homogeneous-fueled reactor built to

investigate the potential applications of molten salt reactor concepts. The MSRE operated from

1965 to 1969. Following shut-down, the fuel and coolant salts were drained to storage tanks within

containment cells and isolated, The scope of the proposed decommissioning activities at the MSRE

involves two major tasks: (1) fuel and flush salt disposition, and (2) facility decontamination and

decommissioning. Prior to initiation of these tasks, significant technical effort will be required to

assess the feasible options for the site and determine the most viable, cost-effective solution. Fuel

and flush salt disposition will be a complex undertaking, with the ultimate decision on disposal

options dependent upon both technical and political constraints. The choice for fuel disposal will, in

turn, significantly impact the available options for facility decommissioning.

- The MSRE decommissioning project will be, by far, the most complex and costly single effort

undertaken by the ORNL SFMP. Studies are being initiated in FY 1985 to analyze the project

issues and constraints in detail, in an effort to identify the most logical course of action for subse-

quent maintenance and surveillance aspects and future decommissioning efforts.

3.3ol.5 Characterization of Contaminated Ponds
:,

The Waste Holding Basin (3513) and Old Hydrofracture Facility (eHF) contain open, con-

taminated ponds. The 3513 pond is an unlined, earth-bermed structure.of a nominal 1.6 × 106 gal.
= capacity, containing approximately 250 Ci of radioactivity as well as detectable quantities of PCBs

and heavy metals. The eHF pond is smaller, only 100,000 gal, capacity, but contains a similar /
quantity of residual radioactivity and hazardous wastes. Both ponds are structually sound but doi

represent potential sources of contamination to the surrounding environment in their current open

conditions. The State of Tennessee has requested that these and other open ponds at the ORNL site

be assessed and appropriate actions taken to alleviate any long-term hazards. In response to this
request, site characterizations will be conducted in FY 1985 at these two facilities in order to deter-

mine their current status and recommend alternatives for interim stabilization or permanent disposi-
1 tion. Any necessary remedial actions at these sites would be performed in subsequent years.

: 3.3.2 Completed Projects

Since the ORNL SFMP inception in 1976, four decommissioning projects have been completed
and the facilities removed from SFMP control, These projects consisted of the:

-- I. Standard Pile and DOSAR Accelerator

2. Building 3026-C Radiochemical Waste System
3. Intermediate-Level Waste Transfer Line

: 4. Curium Source Fabrication Facility

: The D&D activities are summarized in Table 3.3 and a document record of project reports pro-
vided in Appendix II.

Each of these completed projects represents an important step in the growth of the SFMP at

ORNL. Although the first two projects were relatively small in scope, they provided valuable expe-

rience ira D&D project management. The latter two projects required a greater investment in
resources and more comprehensive planning and control. In two of the four projects (Projects 1 and

lP'

: 4), a significant savings was realized through reuse of materials, equipment and facilities following
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TABLE 3,3, ORNt, SFMP
Conlpleted projects

Decommissioning. Planning/Operations

Waste Volumes (m j)

Scope o1 Materials

Decommissioning Estimated Reuse Solid Solid
Prolect Activities Time Span Cost Potential TRU I.LW Liquid

($ x I0 _) ($ X I0 _)

I Standard Pile and Dismantlement of graphite FY 78.79 $ 82 $ 130 <1 <1

DOSAR Accelerator pile; Disassembly of
accelerator and associated

equipment

2, 3026.C Radiochemical Removal of contaminated FY 80 $200 14 <1

Waste System tanks, piping and controls;
Entombment of remaining
structure

3, Intermediate-Level Removal of 700 ft of pipe FY 81.83 $550 0,7 112 <1

Waste Transfer from floodplain; Entombment
Line of two leak sites

4. Curium Source Removal of in-cell FY 82-83 $700 $12,000 13 50

Fabrication Facility equipment: Decontamination
of cells and operating
areas to levels for reuse "'

decommissioning work. In the Standard Pile and DOSAR Accelerator Project, graphite blocks, cad-

, _ ,'nium sheeting, and over 500 items of equipment, tools, and other supplies were returned for sal-
' _ rage and/or reuse, The estimated replacement cost of these materials exceeded the cost of the

_ecommissioning efforts (Table 3.3). On an even larger scale, the decontamination of the Curium

,Sturce Fabrication Facility and subsequent reuse by another program resulted in a savings of over

$11 million by eliminating the need for new facility construction. These two examples highlight the

potential savings to DOE that can be realized from decommissioning surplus facilities.
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4.0 DECOMMISSIONING ALTERNATIVES

As ORNL nucle{Ir-rvlated facilities reach the end of their useful life, actions must be taken to

retire the facility from active service and provide for removal or long-term control of any radioac-

tivity present. These activities are required to assure that radiation exposures to on-site workers

and, potentially, to the general public are maintained as low as reasonably achievable. The goal of

- theORNL SFMP decommissioningeffortsistoallowunrestrictedor restricteduseofthefacility

site,withinthecontextofthemissionandcontrolsineffecton theOak RidgeRese,rvation.

Thereareseveraldecommissioningalternativesthatcouldbe appliedto themanagementof

ORNL surplusfacilities.Thesealternativesinclude'.

I.no action-simpleabandonmentofa facilityattheendofitsusefullifetime,

2,protectivestorage-maintenanceofa facilityina safeshutdownmode awaitingfinaldisposition,

3.decontaminationforreuse-removalofradioactivitytolevelsthataresuitableforpotentialreuse

ofthefacility,

4.entombment-scalingorburyingcontaminatedmaterialstoprovidePermanentradionuclidecon-
tainment,and

_e 5. dismantlement-decontamination and disassembly of a facility to unrestricted use levels,

For any facility being decommissioned, various combinations of these alternatives could be utilized,

Final facility disposition could be delayed to a future date by choosing the appropriate option.

A graphic presentation of the decommissioning alternatives is provided in Fig. 4.1. These alter-

natives are further defined and discussed in Section 4,1, with presentation of ORNL decommission-

ing alternatives selection criteria provided in Section 4.2.

4.1 DISCUSSION OF ALTERNATIVES

Brief discussions of the decommissioning alternatives are provided in the following sections. A

summary of the characteristics of each option is presented in Table 4, 1.

4.1.1 No Action

The no action alternative involves the simple abandonment of a facility upon completion of its
mission. However, the objective of decommissioning is to return a surplus facility and/or its site to
a condition that presents no unreasonable risk to workers or the public. To ensure that the risk from

the facility is within acceptable bounds, some action would be required, even if it only amounted to
performing a terminal radiation survey to document that the site is suitable for other uses. There-

fore, independent of the type of facility or its level of contamination, the no action alternative is not
considered a viable option at ORNL, Hence, this alternative will not be discussed further in this
plan,

Q
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O Table4,1, Decommissioningalternativescharacteristics
Alternative Facility Status Monitoring/Control Facility/Site Usage

A, ProtectiveStorage
l,Custodial Structures -Intact Surveillance. Continuous Facility usage is

Equipment. Most intact, Maintenance - Continuous restricted until final
stone operating Security.Continuous dispositionIscompleted,

Contaminatioa. Confined

2, Passive Structures - Intact Surveillance - Periodic Facilityusage is
Equipment- Most Intact, Maintenance. Periodic restricted until final

some operating Security- Remote alarms dispositionis completed,
Contamination. Immobilized/

sometimes sealed

B, Decontamination for Structures - Intact Surveillance - Responsibility Site use regulated by
Reuse Equipment. Removed only if of new program restrictions associated

excess for potential reuse Maintenance, Responsibility with alternate use,
Contamination - RemoVedto of new program

levels acceptable for Security - Responsibility of
potential reuse new program

C, Entombment Structures - Partial removal Surveillance - Infrequent Entombedsite is
optional Maintenance - Infrequent restricted, .

Equipment ,.Removal Security - Hardened barrier, _
optional,noneoperating r_sted

Contamination - Sealed in
monolithic structure

D. Dismantlement Structures - Removal Surveillance - None Remaining facility/site
optional Maintenance - None is available for

, _ Equipment - Removed if Security - None restricted or unrestricted
11) . contaminated or not use,

reusable
Contamination- Removed

to levels acceptable
for release

4,1.2 Protective Storage

Protective Storage can be defined as those activities required to place and maintain a surplus

facility in a condition that allows for adequate containment of residual radioactivity during a stor-

age period of undetermined length. This alternative is designed to satisfy the requirements for occu-

pational and public safety while minimizing the initial and interim resource commitments. The stor.

age concept consists of a period of site preparation (decontamination and facility modification)

followed by a period of interim care where security, maintenance, and surveillance are provided.

Two categories of protective storage are considered for management of surplus facilities at ORNl,,

those being:

1, Custodial Protective Storage--Requires a minimum cleanup and decontamination effort ini-

tially, followed by a period oi continuing care, Protection systems (ventilation, fire, and security)

are kept in service throughout the storage period. Maintenance, surveillance, and security activi-

ties are carried out by operating personnel to provide radiation monitoring, conduct maintenance

of equipment and containment structures, and prevent accidental or deliberate intrusion into the

O facility,
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2, Passive Protective Storage--Requires a comprehensive cleanup and decontamination effort sufft- Q

ctent to permit shutdown of the active protection systems (l,e,, ventilation) during the continuing
care period, Structures are secured, additional barriers Installed to ensure confinement of

radioactivity, and electronic surveillance provided to detect Intrusion, Periodic monitoring and

maintenance of the structural integrity are required.

Both categories of protective storage require some action at the conclusion of the storage period,

prior to the release of the facility for other use.,,Depending on the nature of the facility and its

operating history, the necessary action can range from a radiation survey which documents that the

residual radioactivity has decayed to appropriate release levels, to decontamination, dismantlement,

or entombment of the remaining contaminated equipment and structures, These final actions consti-

tute deferred decommissioning (see Fig, 4,1).

The protective storage alternative is used primarily as a means to minimize the initial commit.

ments of time, money, occupational radiation exposure, and waste disposal space, while maintaining
adequate control of the residual radioactivity. Modifications to the facilities are limited to those

which ensure the security and integrity of the structures and provide containment of radioactive

materials. Generally, it is not intended that the facilities be reactivated. The savings afforded by

this reduced initial effort (compared to immediate decommissioning) is tempered somewhat by the

need for continued resource commitments for maintenance and surveillance activities required dur-
ing facility storage,

The duration of the storag,.',and surveillance period can vary from a few years to a few hun-

dred years, depending on the type of facility (the upper bound is consistent with the proposed EPA
policy of reliance on institutional control for radioactive containmentT). As a result of radioactive

decay of the residual contamination during the period of protective storage, significant reductions in

personnel exposure during the deferred decommissioning operations may be realized, In addition,

the volume of material requiring special handling and disposal can potentially be reduced, easing
the impacts on the limited wasteaisposal facilities at ORNL.

Although delaying ultimate facility disposition provides numerous advantages, perhaps the

most significant disadvantage results from the normal loss of personnel familiar with the facility

over time, The intimate knowledge of the operational history and operating characteristics provided
by experienced operators cannot be replaced, Additional resources would have to be allocated for

orientation and training of new personnel when the deferred decommissioning is undertaken,

Another disadvantage results from the fact that a site under protective storage is unavailable for

other uses until decommissioning is completed, effectively renmving that facility or location from
beneficial near-term reuse,

4.1.3 Decontamination for Reuse

Decontamination for Reuse, although not strictly encompassed within the usual definition of

decommissioning, is a viable and often preferred alternative for facility disposition at ORNL. It is a

management option that must be evaluated early in the planning phases of the project since it
directly competes with or takes precedence over the other alternatives. Decontamination for Reuse

generally involves the removal of residual radioactivity and surplus contaminated equipment from a

facility in order to potentially allow performance of a new function or continuation of activities sim.

lar to its original function, Decommissioning activities provided in the scope of this alternative

include: (1) structural modification of existing facilities to support decommissioning activities, (2)
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Q decontamination of surfaces and (3) dismantlement and ofequipment, disposal excess equipment
and facilities, and (4) documentation of residual radioactivity, The degree or extent of these aQtivl.
ties wlll begovernedby the restrictions to be _mposedon potential reuseof the facility,

lt is difficult to make general comparisonsbetweenthe reuse alternative and the other decom-

missioningmodesbecausethe extent of the decontamination efforts is so highly dependentupon the

restrictions to be placed on reuseoi' the facility, In some instances,significant levels of contamina.
tion may be allowed to remain in the facility if these levels are consistent with the potential for
reuse,Similarly, for certain other applications, decontamination may be desired to .flow unres.

trlctedsiteusage,The principaladvantagesof facilitydecontaminationforreuseareencompassed

Inthepotentialforsignificantcostsavingsoverotheralternativesattdtheconceptofconservation

ofexistingresources,Ifno potentialalternateusecan be identified,ortheestimatedcostsassoci.

_ atedwithdecontaminationand modificationactivitiesexceedthecostsforan equivalentnew facil-

ityorforotheralternatives,thisdecommissioningoptionwouldnotbeproposed,

4.1.4 Entombment

Entombmentinvolvestheencasementof radioactivematerialsinconcreteor otherstructural

materialsufficientlystrongand structurallylong-livedtoassureradionuclidecontainmentuntilcon-

tamination levels have decayed sufficiently to permit unrestricted release of the facility, Typically,

only certain portions of a facility would be entombed, while the remainder may not require decon-
tamination or may be disposed of by another method,

Entombment activities include comprehensive decontamination of contaminated equipment and

i materialidentifiedforpotentialreuse,coupledwiththeconstructionofphysicalbarriersaroundthe(
remainingradioactiveareas,Thesebarriersareconstructedsuchthataccidentalintrusionisimpos.
sibleand deliberateintrusionextremelydifficult,Effortsaremade tominimizethevolumeofhar-

denedmaterialand to releaseasmuch of thefacilityas practicableforrestrictedor unrestricted

use,Periodicmaintenanceand surveillanceoftheentombedstructuremay be required,depending
onsitecharacteristics.

The entombmentoptionisIntendedforapplicationswheretheresidualradioactivitycontained

inthestructurewilldecaytolevelspermittingunrestrictedaccesswithina reasonabletime,This

periodmustconsiderthelossofstructuralintegrityovertimeand be consistentwiththeproposed

EPA policyon institutionalcontrolrelianceforradioactivecontainment(afewhundredyears),7 In

some instances,the decay time and inventoryof radionuclidesin a facility(termedthe

critical/abundantradionuclides)may be suchthatthetimerequiredtoreachunrestrictedrelease

levelsexceedsthedemonstratedstructuralintegrityoftheproposedentombmentmaterialsand the
institutionalcontrollimits,Insuchcases,entombmentwouldnotbe considereda viablealternative
atORNL,

The advantagesofentombmentoverotherfinaldispositionalternativeslieinthepotentialfor

reduceddecommissioningcostsand occupationaland publicradiationexposures.Forentombment,

decontamination and dismantlement activities are significantly reduced, and waste handling and dis-

posal requirements are minimized, Entombment does, however, contribute to the problems associ-

ated with the increased number of sites at ORNL dedicated to long-term containment of radioac-

tive waste, The locations of such entombed facilities may not be compatible with the long-range site

utilization plans, making this alternative unattractive, if not completely unacceptable, for certain

facilities,
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4,1.5 Dismantlement alh
Dismantlement may be described as those actions required to remove radioactive and contami-

nated material from a facility such that residual radioactivity would be reduced to levels that would

permit unrestricted use of the property, This is the most extensive decommissioning mode and

requires a significant commitment of money, personnel, waste disposal space, and time, Dismantle.

ment can occur Immediately upon shutdown of the facility or can be deferred unttl the end of a

protective storage period,

The dismantlement option typically involves the following tasks:

1. decontamination, disassembly, and removal of structures, systems or components that may be

identified for potential reuse or salvage,

2, demolition and/or removal of' bulk radioactive materials, activated components, and contami-

nated equipment with no identified reuse potential, for subsequent packaging and dtsposal or

storage in ORNL burial grounds, and

3, decontamination of remaining radioactively contaminated struotures, systems, and components to

levels allowing unrestricted site use.

The final result of such decommissioning actions is to make the site available for other beneficial

uses, with or without original str clotures remaining, No further security, maintenance, or survoil- "

lance activities attr4butable to the original project are required, Further, this option potentially -

results in the greatest reduction in long-term risk to the public by isolating ali significant radioac-

tivity in disposal areas.

The greatest disadvantage of the dismantlement option is the large commitment of resources

) ' Orequired, Dismantling can be a la,_or-intenswe, complex, time-consuming operation, resulting In

extensive'manpower requirements with attendant costs and greater personnel exposure, In addition,

large quantities of radioactive waste can be generated during dismantlement whtch require packag-

ing, transport, and storage or dtsposal in ORNL waste storage areas, Impacts on the dtsposal sys-

tem could be significant, including the increased risk of occupational exposure, However, In some

instances, the overall radiation doses and costs can be less than other alternatives, especially for

deferred dismantlement where radiation levels have decayed, maklng the dismantlement task

simpler, and waste volumes smaller,

4.2 DECOMMISSIONING ALTERNATIVE SELECTION

As described in Chapter 3.0, the selection of the alternatives to be used in decommissioning a

surplus facility at ORNL is a complex process involving the evaluation of numerous factors, This

process, as depicted in Fig. 4.2, begins with the identification of a site as surplus and submission of

documentation on the facility for acceptance into the SFMP, Once it ts established that facility

management is to be transferred to the ORNL SFMP, an initial prioritization effort is undertaken

to rank the site in relation to the other projects already included in the ORNL program.

Most of these facilities ceased operations 10-20 years ago and were already in a protective

storage mode when accepted into the SFMP. Hence, the immediate decommissioning alternative

has been dismissed and the facilities are in protective storage awaiting deferred decommissioning.

Priorities have been established between the competing projects for disposition funding, and new

additions to the SFMP would have to be ranked among these, according to need, The project prior-

itization is accomplished according to the methodology outlined in Chapter 7.0 of this plan. t_
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Based upon these initial findings, the facility would either be slated for immediate decommts.

stoning analysis (high priority ranking) or deferred decommissioning (low priority ranking), If the q_l

prtoritlzatlon and subsequent analyses are conducted prior to actual shutdown of' the facility,

decommissioning activities can begin promptly, pending availability of funding, However, when the

analy.qes are conducted after shutdown, interim storage must be provided until the appropriate

decommissioning mode is undertaken,

Once tt has been determined whether the facility is to undergo immediate or deferred decorn-

missioning, analyses must be conducted to choose between the various decommissioning options, For

those facilities where final disposition is to be deferred, the choice is between Custodial and Passive

Protective Storage, For final decommissioning, the three remaining alternatives (Decontamination

for Reuse, Dismantlement, and Entombment) must be evaluated,

To provide t_basis for comparison of alternatives, flve broad categories of selection criteria are

- utilized by the ORNL SFMP, These categories are:

1, Economics,

2, Site Planning,

3, Risk,

4. Program Management, and

5. Waste Management.

Specific criteria have been established for each category which must be satistfied in order for a

decommissioning alternative to be recommended. These criteria are discussed tn more detail tn Sec-
tion 4.2,1.

The analyses required in support of the selection process would include engineering studies, ii} /
NEPA documentation, and safety assessments, on-site characterization surveys, and program man-

g

agement assessments, When sufficient information has been gathered to satisfy the criteria

specifications, alternative selection can be made and a decommissioning plan submitted through

proper channels for concurrence by ORNL management and DOE, Details of the analysis sequence

for alternative comparisons are given in Section 4,2,2,

It is both the National and ORNL SFMP position that the decommissioning activities chosen

should: (1) maximize the beneficial reuse of surplus facilities, materials, and equipment, and (2)

minimize tt_e overall project cost, while providing adequate protection for on-site personnel and the

general public, In light of this guidance, the preferred alternative for decommissioning at ORNL is

Decontamination for Reuse, However, final determination of a disposition made for any of the

ORNL SFMP facilities will depend upon the results of the alternatives assessment (including

NEPA compliance). In addition, in order to reduce overall project costs, program management

should attempt to minimize the need for long-term maintenance and surveillance activities by pro-
viding for the disposition of facilities in the most timely manner,

4.2.1 Selectlo_ Crtterta

Specific selection criteria have been defined for each of the five decommissioning alternative

categories previously mentioned. A complete listing of these criteria is provided in Table 4.2, with a
brief discussion of the scope of each of the selection standards to follow,

0
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e Table 4,2, Dec_mmlsslonlng alternatives selection criteria

Alternative Category Criteria

A, Protective Storage
l, Custodial Program Management Facility is low on the ORNl. SFMP priority list;

continued resources can be assured for adequate
maintenance and surveillance,

Site Planning Restrictions placed on facility and site during
storage period are compatible with ORNL site plans,

Risk No major structural deficiencies present that would
allow nucltd_ migration; personnel exposures during
storage p_rtod are acceptable,

- Economics Resources required to piace facility in safe
condition and provide continued maintenance and
surveillance are comparable or less than those
needed for passive storage,

Waste Management Impacts on ORNL waste management operations are
acceptable,

2,Passive ProgramManagement FacilityislowontheORNl. SFMP prioritylist;
resourcescanbeassuredforfacilitymodlfloatlons
and continuedmaintenanceandsurveillance,

Site Planning Restrictions placed on facility and site during
' storage i:mriodare compatible with ORNL site plans,

e Risk Facility modifications can assure adequate( radionuclide containment during storage period;
personnel exposures during modifications and
facility storage are acceptable,

Economics Resources required to place facility in passive
-- safe mode,and provide continued maintenance and

surveillance are comparable or less than for
custodial storage, or the additional needs are
offset by savings gained .luring final disposition,

Waste Management Impacts on ORNL waste managemcmt operations are
acceptable,

B, Decontamination for Site Planning Potential for alternate use; space cannot be provided
Reuse els':where in comparable facilities,

Economics Potential use must be compatible with facility
design; modifications must not result in greater
costs than new construction,

Risk Occupationalandpublicriskmustbe.comparableor
lessthanotheralternatives;residual

contaminationlevelsmustbeacceptablefor
alternate use,

Program Management Continued resources can be assured for completion
of project; facility modification costs to be

. provided by alternate use program,

Waste Management Impacts on ORNL waste management operations arc

O acceptable,
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T_.ble 4.2. Decommissioning alternatives selection criteria (cont.) 0

Alternative Category Criteria

C. Entombment Site Planning Potential for facility reuse is low; facilities to be
entombed are not compatil_le with potential needs of other
ORNL programs; long-term restricted use of entombed
site is compatible with ORNL site plans; site
inte_,rity can be assured through structural _ad
administrative controls..

Prograt _Management Facility is high on SFMP priority list; resources
can be assured for completion of project once
entombment operations have begun.

Risk Entombment must result in an equivalent or
increased level of radionuclide containment

compared to other feasible alternatives;
consideration should be given to other
decommissioning options if the critical/abundant
radionuclides have halt-lives >30 years; personnel
exposures during entombment operations are
acceptable. -.

Economics Resources required are comparable or less than -
those needed for other feasible options.

Waste Management Impacts on ORNL waste management operations are
acceptable.

D. Dismantlement Site Planning Potential for facility reuse is low; facilities to be _
dismantled are not compatible with potential needs of other
ORNL programs.

Program Management Facility is high on SFMP priority list; resources
can be assured for completion of project once
dismantlement has begun.

Economics Resources required are comparable or less than
thoseneeded for other feasible alternatives;
proven dismantlement techniques must be available
or R&D resources provided to develop them.

Risk Dismantlement activities must result in an
equivalent or increased level of radionuclide
containment compared to other feasible options;
personnel exposures during dismantlement operations
are acceptable.

Waste Management Impacts on ORNL waste management operations are
acceptable.

4.2.1.1 Economics

In an evaluation of decommissioning alternatives from an economic viewpoint, the overall com-

mitment of resources must be compared. This comparison includes analysis for each feasible alter-

native of engineering requirements, characterization costs, equipment needs, R&D requirements, ,til

manpower commitments, facility structural modifications, D&D operating and material costs, waste 1¢
- disposal costs_ certification costs, and management requirements. In ali cases, cost trade-offs should

=]
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e be tempe'red by the overriding concern for personnel and public health and safety, For facilitieswhere decisions are being made between immediate and deferred decommissioning, maintenance

and surveillance costs must be included and appropriate discount rates utilized over the assumed

storage period to determine overall project resource requirements, In some instances, cost estimates

can be reduced by assuming reuse of decontamination equipment and supplies utilized on other pro-

jects, existence of trained and/or experienced decommissioning personnel, and funding of facility

modifications for reuse by another program.

4.2.1.2 Site Planning

Site-wide land use planning at ORNL is in its infancy. No comprehensive plan currently exists
that can define the restrictions that apply to the future use of any of the facilities under considera-
tion in the ORNL SFMP. In contrast to this lack of guidance is the importance that such direction

has on the choice of decommissioning alternatives. The alternative selection criteria for site plan-
ning are focused on two main concerns:

I. the identification of potential reuse of SFMP facilities, and

2. definition of land use restrictions that apply for the sites where such facilities are located.

Since Decontamination for Reuse is, in general, the preferred decommissioning option at-the

Laboratory, specific guidance from appropriate program managers will be necessary to determine
the potential for such reuse at each facility. If no projected alternate use can be identified, then

other, usually more expensive and time consuming, alternatives would normally be specified. The

option does exist, however, to further delay final disposition by returning the facility to a low prior-t

ity status (requiring protective storage) in hopes of identifying a reuse application in the future.

Of equal concern is the need for definition of zoning requirements at each site. For areas

where future nuclear processing or waste handling activities are not desired, the reuse potential for

most of the SFMP facilities decreases. If unrestricted use of the site is desired, the decommissioning
alternatives become very limited. Furthermore, if land use plans restrict the future use of an area

from long-term waste disposal, the entombment option must be completely dismissed.

4.2.1.3 Risk

Safety and environmental concerns must be evaluated for each alternative and comparisons

made in order to assure that the decommissioning choices are consistent with the concept of minim-

izing the overall risk to operating personnel and the public. Safety analyses of viable alternatives

must include determination of radiation exposures and industrial safety hazards associated with the

proposed decommissioning activities. Environmental effects due to migration and atmospheric dis-

persion of ali hazardous wastes must also be evaluated, considering the impacts from the D&D

operations phase as well as long-term waste disposal, For those decommissioning modes that include

protective storage, the risks from the extended storage period must also be considered,

4.2.1.4 Program Management

An objective of the ORNL SFMP is to provide organized, cost-effective management of the

O decommissioning activities required at the Laboratory. In meeting this objective, many factors mustbe taken into account in determining the best allocation of the available manpower and funds. In
.m..'.O_t" c'n¢:_¢: n l@v_l;7_,ri r.cn)lr¢,_ onmmltr_an) ra,©))])'(_ ;n )ha m¢_¢,) ¢_-1" .)e?.#.+; ..........

_
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Program managers must consider project priorities in determining the optimum program direc- O

tion. By assigning a priority to the projects to be completed, resources can be allocated to the most

needed areas. As the total resources available fluctuate, the facility characteristics or program

needs change, or as projects are completed and removed from SFMP control, the relative ranking of

individual projects changes. When the project priority becomes high, adequate resource allocations

will be made to satisfy the appropriate decommissioning needs.

In terms of resource allocation, two areas have been identified that are critical to the safe exe-

cution of the decommissioning program and are prominent in the selection criteria utilized. These

are (1) the guarantee that maintenance and surveillance funds are available to provide safe storage

of appropriate facilities and (2) the assurance of adequate funds to allow completion of a D&D

effort, once actual on-site work has begun, In both instances, loss of funding could result in situa-

_ tions that present significant risks to ORNL personnel and the general public. If reasonable assur-

ance of adequate support throughout tile lifetime of the proposed decommissioning alternative can-

not be obtained, project initiation should be delayed or other options explored.

4.2.1.5 Waste Management

The waste management system at the Laboratory is designed and operated to provide necessary
solid, liquid, and gaseous waste treatment, storage, and disposal for normal ORNL operations. The

SFMP, in overseeing the final disposition of surplus facilities at the Laboratory, may produce types
and volumes of waste that require 'significant investments of manpower and storage or disposal

space from the ORNL Waste Management Program. In some instances, it may be impossible or

v_ry costly to comply with these needs. Hence, the waste management criterion may be the limiting _

factor that determines the a_zceptability of certain decommissioning alternatives.

4.2.2 Selection Process

The alternative selection process, as shown in Fig. 4.2 and briefly described in the introduction

to this section, follows two separate paths depending on whether immediate or deferred decommis-
sioning is specified. In both analysis paths, alternative characteristics are compared to specific selec-

tion criteria (Table 4.2) in order to determine the best decommissioning mode.
To determine the characteristics of each viable D&D option, various types of studies must be

performed. The scope of these analyses could range from a brief review of the various waste dis-

posal requirements of each option, to a detailed engineering assessment and costing study. The

extent of the effort would depend upon the amount of supportive information already available and

the number of alternatives that must be considered. To provide the needed information, the ORNL
SFMP initiates study efforts for each project in the following areas:

1. On-Site Characterizations

2. Engineering Feasibility Studies

3. Safety Reviews
4. National Environmental Protection Act (NEPA) Documentation

5. ORNL Land Use Planning

6. Waste Management Reviews, and

7. Maintenance and Surveillance Planning O
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O These studies are conducted or reviewed at the time a project is identified as high priority fordecommissioning and resulting data used to evaluate the individual selection criterion,

4.2.2.1 Protective Storage Options

In the analysis of protective storage options, the guidelines established in the ORNL Mainte-

nance and Surveillance Plan would be reviewed and the necessary evaluations conducted to deter-

mine whether passive or custodial storage would be most advantageous. Factors that would be con-

sidered are(l) the location of the facility with respect to available surveillance personnel, (2) condi-

tion of the facility in terms of structural integrity and radionuclide containment, (3) estimated costs

to maintain the facility in a safe condition, and (4) potential for continued use of portions of the

site, The recommendations resulting from this analysis would be reviewed by the ORNL SFMP

_ Program Manager, and the final decision submitted to Laboratory management and the DOE
SFMPO for concurrence.

4.2.2.2 Final Facility Disposition

Since final facility disposition will typically be a major undertaking, with the potential commit-

ment of large amounts of DOE and ORNL resources, the disposition mode selection process is

more complex than for the protective storage case, Here, multidisciplinary efforts must be utilized

to assure that ali significant impacts and available options are analyzed, To accomplish this evalua-

tion task, the ORNL SFMP initiates the sequence of studies shown in Fig. 4.3, designed to provide

the data needed for criteria application. Appropriate analyses, reviews, and documentation are car-

O tied out in accordance with ORNL and DOE management guidelines as s_t forth in Chapter 5,0.
Based on the assessment results, the final analysis step involves applying the individual criter-

ion to each alternative (Table 4,2) to determine the most acceptable decommissioning mode to be

adopted. This criteria application would be performed by ORNL SFMP staff consistent with the

guidelines established by--this Long-Range Plan, The resulting conclusions would be documented for

Laboratory management and DOE-OR concurrence pri(_" to submittal to the DOE program office

as a final recommendation. Once agreement has been reached, detailed decommissioning design stu-

dies (i.e., conceptual design, safety analysis, quality assurance planning, Title I and II designs) can

be undertaken, leading to initiation of actual D&D t_perations.

@
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5.0 DESIGN/PERFORMANCE CRITERIA

Guidelines and policies have been established for the management and decommissioning of

ORNL surplus radioactively contaminated facilities, Such design/performance criteria were
designed to:

I, establish standard practices for program planning, management, and documentation;

2, provide design basis criteria for engineering specification of decommissioning projects;
3. ensure compatibility between interfacing systems;

4. regulate and monitor decommissioning operations; and
' 5.evaluatetheeffectivenessofthedecommissioningactivities,

The basisfortheSFMP designcriteriadescribedinthisChapteristhedraftDOE Order

5820.2,ChapterV, Decontaminationand Decommissioningof SurplusSitesand Facilities.-This

orderispartofthebroadsetofregulationsdefiningwastemanagementpoliciesand guidelinesfor

allDOE-regulatedsites(DOE 5820-RadioactiveWasteManagement).The D&D policiessetforth

in5820.2provideforthemanagementofSFMP sitesina safeandcost-effectivemanner,and stress

thedesireforrecoveryandreuseoffacilities,equipment,and valuablematerials,whenpracticable.

..d_ As referencedin5820.2,numerousnationaland internationalstandardson radiationsafety,
environmentalcontrols,industrialsafety,and otherconcernsareapplicabletothesurplusfacilities

program.Such guidancecomesfrom (I)otherDOE orders,(2)EPA standards,(3)ANSI stan-

dards,(4)OSHA regulations,(5)NEPA guidance,(6)NRC (NUREG) documents,(7)NCRP

publications,and(8)ICRP reports,aswellasnumerousothersources.An abbreviatedlistingofthe

mostpertinentstandardsthatareapplicabletotheORNL SFMP isprovidedinAppendixIII.

To summarizetheextensiveamountofregulatoryguidanceand providea concisesetof pro-

ccclurestobe followedatORNL on D&D work as wellas otheractivities,numerousprocedures

and operationsmanualsaremaintainedattheLaboratory,Thesemanuals(alsolistedinAppendix

III)covertherangeofactivitiesfromradiationprotectiontoORNL managementpracticesandarc

thestandardsby whichalloperationsatORNL areperformed.Hence,inthediscussionsofdecom-

missioningcriteriathatfollow,referenceisusuallymade to theappropriateORNL manualthat

coverstheactivityunderconsideration,ratherthantracingback totheoriginalDOE or other

agencyguidance,Incertaininstances,however,noORNL guidelineshaveyetbeenestablished,and

theDOE policiesoutlinedinDOE 5820,2aredirectlyincorporatedintotheORNL SFMP criteria.

Discussionsof thedesign/performancecriteriaareprovidedinthefollowingsections,These

presentationshavebeendividedintosevenareasof concern,consistingof:(I)ProgramManage-

ment Guidelines,(2) Healthand SafetyStandards,(3) QualityAssuranceRequirements,(4)

NEPA Compliance,(5)Waste DisposalRequirements,(6)MaterialsReclamationPolicy,and (7)
Certification Criteria.

Q
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A

5.1 PROGRAM MANAGEMENT GUIDELINES

Specific guidelines for the management of the ORNL SFMP are provided in the DOE SFMP

Program Plan, as referenced in DOE Order 5820,2, This plan is the principal control document

issued by the DOE SFMP to describe the administrative policies and procedures to be Implemented

by ali program participants, including ORNL. As defined in this document, ORNL Is required to

assist the OSFM in developing the SFMP Program Plan, scopes of work, project schedules, and

budget information, as well as to routinely report to DOE-OR on technical progress, costs, schedule

status, and milestone achievements on assigned tasks, Technical reports are to be prepared on

projects or other special topics, In addition, the Program Plan gives specific instructions regarding

the release of public information, facility acceptance criteria, maintenance and surveillance activi-

ties, project prioritization, technology development, NEPA compliance, and project planning,

In response to these program management guidelines, the ORNL SFMP was established and a

multi-disciplinary management team formed to implement the program, Identification of this team,

the organization structure imposed, and the reporting lines established was provided in Chapter 3,0.

5.2 HEALTH AND SAFETY STANDARDS

Decommissioning activities, from the initial radiological characterizations, through routine

maintenance and surveillance, to project planning and final facility disposition, are to be conducted

in strict accordance with ali applicable health and safety standards. Such standards have been

promulgated for four primary areas at ORNL: radiation protection, industrial safety, environmental

protection, and safety documentation. /

5.2.1 R_diation Protection

The ORNL Health Physics Manual contains detailed procedures outlining the radiation protec-
tion requirements to be observed during decommissioning work. Specific guidance is given on
administrative procedures, radiation and contamination control, personnel exposure control, and

handling, transport and storage or disposal of radioactive materials, In general terms, the radiation
safety policy at ORNL is:

1. To conduct ali D&D operations in such a manner that personnel exposures to radiation or con-
tamination are maintained at a level as low as reasonably achievable; in no case should internal

or external exposure exceed the DOE standards for radiation protection as outlined in DOE

Order 5480.1, Chapter XI;

2. To perform ali work in such a manner that losses resulting from contar:ination are minimized;

such losses include scheduling delays, cleanup costs, and equipment abandonment; and

3. To maintain environmental contamination at as low a level as possible, consistent with sound

operating practice; in no case should the atmospheric or water contamination levels outside the

controlled area exceed the maximum permissible concentration values applicable to individuals

residing in uncontrolled areas (DOE 5480.1).

Numerical guidelines for personnel exposure, surface contamination limits, and radionuclide

releases to the environment are provided within individual procedures in the Health Physics Manual

for ali operating conditions (i.e., controlled versus noncontrolled zones, maximum and average lim-
its). The guidance provided in these procedures will be followed for ali activities conducted as part II
of the ORNL SFMP. A summary of a few of the more important guidelines is given in Table 5.1.
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Table 5.1, Radiation protection guidelines for the ORNL SFMW
Guideline Values for

Individuals

Uncontrolled
Mode of Exposure Exposure Conditions Occupational Areas

External Whole Body- Annual 5 rem 0.5 rem
RadiatiOn - Quarterly 3 rem

Other Organs - Annual 15 rem 1.5 rem
- Quarterly 5 rem

Bone - Annual 30 rem

- Quarterly 10 rem

" Forearms - Annual 30 rem

- Quarterly 10 rem

Hands/Feet - Annual 75 rem
• Quarterly 25 rem

Radioactive Air - Non-Zoned Areas t/10 (CG), b (CG). b,d
Contamination (daily average)

Water - Potable and/or 1/10 (CG)wc (CG)wc,d
Process

Items for Reuse/Salvage _
Direct Reading a 300 dpm/100 cm2
Direct Reading _-3' 0,05 mrad/h

' _ Transferable a 20 dpm/lO0 cm2
Transferable _q"3' 200 dpm/100 cm2

aThis is a summary of the most important guidelines. Details of these and
ali other radiation protection standards applicable to the ORNL SFMP can be
found in the-ORNL Health Physics Manual.

b(CG), represents the recommended concentration guideline values for air
as set forth in DOE 5480.1. For the occupational exposure conditions, this is the
40-h per week value (Table I); for uncontrolled areas, it is for continuous
(168 h per week) exposure (Table II).

c(CG)_, represents the recommended concentration guideline values for
water as set forth in DOE 5480.1. For both occupational and uncontrolled con-
ditions, this is the continuous (168 h per week) exposure value,

dLimits (CG) for uncontrolled areas are a factor of 30 lower than for occu•
pational setting.

*LimitsarereferredtoatORNL as"greentag,"

As mentioned above, the policy at the Laboratory is to maintain ali radiation exposures at a

level as low as reasonably achievable (ALARA). The policy applies to ali workers at the facility as

well as the general public and the environment surrounding ORNL. General guidance for achieving

this goal is contained in the ORNL Health Physics Manual (Procedures 6,1-6.5) and in DOE

5480.1. As a design basis for D&D work, occupational exposure levels should be held to less than

20% of the permissible dose equivalent limits referenced in Table 5,1. This objective must be con-

sidered during the design phase of D&D activities, in terms of planned exposure times, shielding

requirements, and task implementing procedures. During actual decommissioning operations, work

O activities will be monitored to evaluate ALARA goals. Appropriate action will be taken (i.e., review
and/or change of work procedures) when an annual whole body dose equivalent to an individual of

2 rem/year is observed, or a group of individuals receives in excess of 1 rem/year annual average,

z
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in an occupational exposure setting, Administrative and active control measures will be used to rain- O

tmize the potential for contact with radioactive materials and/or radiation by persons not normally

considered radiation workers or involved with the operation in question,

5.2.2 IndustrialSafety

Decommissioning activities involve common construction and demolition practices occurring in

areas containing radiation hazards, As such, the safety concerns are for the most part identical to

those in other industrial operations, with an added emphasis on radiation protection, as discussed

above, At ORNL, these types of operations have been conducted for many years, and comprehen-

sive guidelines have been established to: (1) conduct ali activities to minimize the risk of personal

. injury or property loss due to preventable accidents, (2) perform all work and maintain the working
environment in accordance with applicable national codes and standards, and (3) investigate all sig-

nificant accidents to determine their causes and then take steps to prevent recurrence of similar

incidents, To this end, some 10 manuals specific to industrial safety concerns have been developed

at ORNL (see Appendix III), These manuals deal with numerous topics, including industrial

hygiene, hazardous materials control, construction procedures, safety analysis requirements, quality

assurance, fire prevention, and maintenance procedures, These procedures have been written to con-

form with recognized industrial and federal guidelines such as ANSI standards, DOE orders and

OSHA requirements, and represent ORNL management guidance in these areas, In keeping with

this guidance, the ORNL SFMP has adopted these procedures as the design/performance criteria

for industrial safety, All decommissioning work will be planned and accomplished according to
these procedures.

5.2.3 Envlronmental Protection

It is an objective of the_.ORNL SFMP to conduct decommissioning operations in a manner

that (1) provides safeguards against environmental pollution consistent with or more stringent than

the requirements of applicable national standards and (2) assures that Laboratory personnel, the

general public, and the environment are protected against releases of' hazardous materials, For

radionuclide releases, specific guidelines are addressed in the ORNL Health Physics Manual as dis-

cussed in Section 5.2,1. For ali other hazardous materials, the ORNL guidance is provided in the

ORNL Environmental Protection Manual and the Hazardous Materials Management and Control

Manual, These manuals give specific requirements for the handling of certain potentially hazardous

materials, as well as defining the guidelines for administrative procedures and obtaining air emis-

sion permits. The information presented and/or referenced in these documents forms the ORNL

SFMP design and performance criteria for nonradioactive environmental concerns on ali decommis-

sioning actions.

5.2.4 Safety Documentation

DOE Order OR 5481,IA (Safety Analysis and Review System) requires that a safety review

be performed and documentation be prepared for ali activities where DOE has assumed responsibil-

ity for safety, The objective of this review and documentatior process is to assure that: (1) potential

hazards are systematically identified, (2) reasonable measures to eliminate, control, or mitigate the
hazards have been taken, (3) potential risk from the operation has been evaluated, and (4) there is
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O documented DOE management authorization oi' the operation based upon an objective assessmentof the safety analysis,

In response to this guidance, ORNL and the ORNL, SFMP have adopted the procedures out.

lined in the DOE Order OR 5481,1A for determining the types of facilities for which safety docu-

mentation should be prepared, the timing for preparation of such documents, and the requirements

for approval, Four types of documents may be required as part of the safety review, These are the

Safety Assessment, Preliminary Safety Analysis Report, Final Safety Analysis Report and the

Operational Safety Requirements, The content and format of these documents are defined in the
DOE order,

In addition to this DOE safety review during the project planning stages, all decommissioning

operations for major facilities would be periodically reviewed by the ORNL Radioactive Operations

Committee and the Office of Operational Safety, Approvals for ali safety related procedures will be

required prior to project initiation,

5.3 QUALITY ASSURANC'E REQUIREMENTS

On ali projects, the ORNL SFMP will implement the quality assuranc_ (QA) requirements

established by the DOE and ORNL as documented in the Operations Division Quality Assurance
Manual, This QA program is implemented through a series of documented QA procedures-and

quality-related documents that are designed to assure adequate confidence that structures, systems,

components or facilities will perform satisfactorily during decommissioning activities, To this end,

procedures have been established for project planning, personnel training, operations control and

,@ routine reporting,QA documentation is provided through a QA Assessment/Plan during the project planning

stages, and QA Progress Reports, Quality Investigation Reports and Corrective Action Plans as

required during project operations. The reporting and approval requirements are defined for each of

these reports in the QA Manual, Audits of the ORNL SFMP are conducted periodically by the

ORNL Quality Assurance Coordinator,

5.4 NEPA COMPLIANCE

Overall guidance and requirements applicable to planning of decommissioning projects for

compliance with the National Environmental Policy Act (NEPA) are summarized in the DOE

SFMP Program Plan, l Supplemental guidance for implementation of the NEPA process is obtained

through the DOE-OR, As part of the alternatives assessment phase of the ORNL SFMP program

implementation process (Section 3,2.4) consideration is given to NEPA requirements for determinaa

tion of the environmental consequences of the proposed decommissioning activities, For actions

which have potentially significant environmental impacts, appropriate documentation of the project

alternatives and consequences is prepared and submitted for DOE review and approval. Generally,

one of three levels of documentation may be specified, depending upon the complexity of the proj-

ect, These include an Action Description Memorandum, an Environmental Assessment, and an

Environmental Impact Statement. Report content, format, timing, and review/approval require-

ments are defined in the NEPA guidance, and are reflected in the ORNL guidelines for report

preparation (Environmental Protection Manual), Upon DOE approval, the results of the environ-

: _ mental analysis are used as a basis for determining the decommissioning alternative specified for
ORNL SFMP projects,
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5,5 WASTE DISPOSAL REQUIREMENTS O

The very nature of decommissioning activities involves the production of various types and

quantities of solid) liquid, and gaseous hazardous wastes, both radioactive and rlonradioactive, The

handling and disposal of SFMP-produced wastes has the potential for creating a significant impact

on the ORNL waste,disposal system,
As part of its overall mission as defined by DOE, ORNL disposes of or stores ali radioactive

solid waste generated at the Laboratory, In addition, other hazardous solid wastes and all liquid

and gaseous wastes produced during ORNL operations arm treated on-site and are stored or prop-
erly disposed, The. waste management system utilized for these purposes is de.scribed in Chapter 2,0,
Procedures ['or the treatment and handling of the.se wastes are provided in the ORNL Radioactive

Solid Waste Operations Manual, the Health Physics Manual, and the Environme.ntal Protection

Manual, Tho procedures established in these manuals define the requirements to be.met during all

D&D activities that generate waste, Discussions of some of the more important design/performance

criteria relating to waste disposal are provided as follows,

5.5,1 Radioactive Wastes

Solid radioactive waste shall be kept segregated from uncontaminated wastes as they are gen. ._

crated and shall be further classified and handled according to the characteristics of the waste,

These classifications are defined In Table 5,2 in terms of gross activity levels, acceptable packaging
types, and location of final disposal or storage, Further details of the packaging size and weight res-

trictions, contamination limits, fissile and TRU material loadings, container sealing requirements,
labeling and marking restrictions, handling procedures, and administrative controls are contained ira

the Health Physics Manual (Procedure 5,1) and the Radioactive Solid Waste Operations Manual,

For special cases where off.site disposal or unique packaging and handling concepts are required

during D&D operations, consultation with the ORNL Waste Management Program staff must be

conducted early-on in order to define the crite,rta to be established for the safe packaging, handling,

and transport of such wastes, Such criteria would be consistent with ali applicable national stan-
dards,

Liquid and gaseous radioactive wastes generated during decommissioning operations are to be

routed directly to the appropriate ORNL waste treatment system for subsequent treatment and dis-

posal. Waste composition and flow rates must be compatible with the ORNL Operating Procedures

for Liquid and Gaseous Waste Disposal, When utilization of the ORNL systems is not possible or

practical, the wastes must be handled tn accordance with the criteria set forth in DOE Order

5820.2, with releases to the environment maintained at concentrations within the guidelines defined

in the ORNL Health Physics Manual (Procedure 2,5, regulation 5j). Liquid waste can be disposed

of in the ORNL burial grounds only when it cannot be disposed of otherwise, and specific approval

is obtained. Liquid wastes shall be immobilized before burial,

5.5.2 Nonradioactive Hazardous Wastes .....

Handling and disposal of nonradioactive hazardous wastes will be handled on a. case-by..case

basis, depending upon the type of waste, Guidelines currently exist for disposal of asbestos,

polychlorinated biphenyls (PCB), mercury, oil (nora PCB), and cooling-tower sludge, as detailed in
W
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O Table 5,2. ORNL solid waste dasslfleatlons
Waste Disposal or Storage

Category Waste Characteristics Container Type' Siteb

Radioactive
General High <100 nCt/g TRU alpha Closed plastic -SWSA 6, in auger hole or
Range, Low.Level >200 mrem/h beta-gamma _ Closed can trench

Sealed, wooden box
Shielded cask

Shielded yellow dumpster
"Hot" truck

General Low Range <100 nCi/g TRU alpha. Plastic bag SWSA 6, in trench after
Low-Level <200 mrem/h beta-gamma a Fiber ¢_arton compaction at SWSA 5

_ (Compactible) Yellow can
Walk.in yellow dumpster

General Low <100 nCl/g TRU alpha Plastic bag SWSA 6)in trench
Radiation Level <200 mrem/h beta-gamma Q Fiber carton
(Noneompactlble) Sealed wooden box

Yellow can

Yellowdumpster
"Hot"truck

"33U/TRU Waste >100 nCl/gTRU alphad Sealedeonoretecask SWSA 5,inengineered

(High Radiation >200 mrem/h beta-gamma _ Sealed special container cave
Level) Sealed metal box°

233U/TRU Waste > 100 nCl/g TRU alpha d Sealed stainless drum* SWSA 5, In building,
(LowRadiation <200 mrem/h beta-gammaa Sealedconcretecask cave,orcell

Level) Sealedmetalbox°

235UWaste >1 g 235Utotal or Closed package SWSA 6, tn unlined auger
>1 g/ft 3 23_U Bulk hole or trench

Mixed Wastes Co_rlbtnations of those Container appropriate for Disposal appropriate for
listed above most hazardous waste most hazardous waste

component component

Low-Hazard No measurable contamination Plastic can SWSA 6, special area
but believed to be above Dumpster
"green tag" ltmits t Trench

Nonradioactive
Hazardous Waste Uncontaminated chemicals Specified for each cased On-site or off.site

toxicmaterials, pyrophorie disposalspecified for
materials, carcinogenic each case_
agents,etc,

aFordetailsofcontainerslisted,seetheORNL RadioactiveSolidWasteOperationsManual,
bLocationsanddescriptionsofsitesareprovidedInChapter2,0,
CDoseratemeasuredatthesurfaceofunshieldedcontainer,
dAs defined in the DOE Order 5820,2,

_Approved containers for transportation and tmplacoment at the Waste Isolation Pilot Plant,
¢"Green tag" limits are defined in Table 5. I.
sSpeciflcations for container types and disposal guidelines can be found In the, ORNL Environmental Protec-

tion Manual for numerous hazardous materials,

®
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th(_ ORNL Envtronrnental Protection Manual, Outdance for other materials is to be developed as O

r_qutred, These guidelines provide for both on.slt¢_dtsposal and the use of off.site commercial dis.

posal firms when appropriate, In ali Instances, the packaging, handling, transport, and disposal of

SFMP generated hazardous wastes would be conducted according to the applleabh_ national .,)tan.

dards and ORNL procedures designed for safe Isolation of these materials,

5,6 MATERIALS RECLAMATION POLICY

lt Is the policy at ORNL (as set forth in Standard Practice Procedure D-2.15) to make maxi.
mum utilization of serviceable material and equipment which are no longer needed by the program

maintalnfllg physical custody, Items to be considered for reclamation and reuse are defined as those

which: (1) have monetary value ¢_xoeedtngtheir basic material content and (2) can be u_ed through

" repair or rehabilitation at a cost which does not exceed 65% of new acquisition costs, As applied to
the ORNL SFMP, these items could include equipment (i,e,, pumps, lights, motors), ptptng and

tanks, as well as complete structures,

It is the responsibility of the SF'MP to identify those items that are ext;ess to the needs of tile

program, Once identified, the ORNL Finance and Materials Dtvtsion staff wtll evaluate the recla.

marion potential of each Item and provide for the proper disposition of those materials deemed cost
effective to reuse, The final disposition of such Items must be conducted In a manner that assures

compliance with ORNL radiation prote(_tton standards for contamination clearance, whether for

in-plant reuse or for sale to the public., Details 6n these radiation guidelines can be found in the

ORNL Health Physics Manual (Procedures 2,5 and 4,2),

In evaluation of the reuse potential for an entire structure, consideration must be given to the O
criteria for redesign and construction, The refurbished facility must be designed to meet current

DOE requirements for containment that would be necessary for the reuse application, Including the

appropriate resistance to natural phenomena. The cost of redesign and construction would not be

assumed by the SFMP, but mu._t be considered during the decommissioning alternatives selection

process (see Chapter 4,0),

5,7 CERTIFICATION CRITERIA

Performance criteria are necessary for certification of a site for release from the SFMP follow.

ing decommissioning activities, Currently no spectftc guidance has been established by DOE con,,

cerning the certification of ORNL facilities, As a result, release criteria are being developed on a

case-by-case basis rather than establishing overall guidelines, Such comprehensive program criteria
will be determined and implemented as the program matures, as decommissioning experience is

gained, and as national guidelines are established, In the interim, residual contamination limits used

in the ORNL SFMF are being maintained consistent with Laboratory policies concerning radiation

protection, A summary of the current release criteria, based on this guidance, is given in "Fable 5,3
and described below, Discussion of how these criteria are applied to project certification ts provided

in Chapter 3,0,

5,7.1 Restricted/Unrestricted Use Considerations

Due to the nature of the R&D activities conducted at ORNL and the potential for reuse of Q
SFMP facilities in the conduct of nuclear.related programs, any criteria developed for cortiftcation
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Table 5.3. Interim ORNL certification criteria for

decommis_doningof SFMP facilities

Site Use

Category Contamination Category Limiting Value

Unrestricted Use Equipment/Structure Surfaces:
Direct Reading a 300 dpm/100 cm2
Direct Reading 3-7 0,05 mrad/h
Transferable a 20 dpm/100 cm:
Transferable 3-7' 200 dpm/100 cre"

WaterSoilConcrete:
Radionuclide Concentration (CG),b

Air:

Radionuclide Concentration (CG)ac

gestrictr, d Use Regulated or Contamination Zone
Direct Reading a 9300 dpm/100 cm2
Direct Reading 3-7 ;_0,25 mrad/h
Transferable a 930 dpm/100 cm2
Transferable 3-7 9_.1000dpm/100 cm:

Radiation Zone ..

Direct Reading >3.0 mrad/h ..

Other Categories d

'Applicable to ali contaminants except t25I, 1291,and 227Ac,for which the
limiting value is 20 dprn/100 cma.

t'(CG), represents the recommended concentration guideAines for water asset forth in DOE 5480,1, for uncontrolled areas, For soil and concrete, these
values are on a .Ci/cm 3 basis. By taking into account the density of the soiid
material, these values can be converted to pCi/g for comparative purposes,

c(CG), represents the recommended concentration guidelines for air as set
forth in DOE 5480,1, for uncontrolled areas.

'tCertification criteria will be established on a case-by-case basis consistent
= with the proposed reuse anti/or the surrounding environment, As a minimum,

residual contamination levels must be consistent with the radiation protection_

_' guidelinesforoccupationalexposuresassummarizedinTable5,1.

= of decommissioning work must consider the potential for restricted future use. While decontamina-

= tion of facilities to allow unrestricted access may be necessary or desirable in certain instances,

other projects may specify less extensive decommissioning actions, resulting in restrictions being

-" placed on future use. Both options have their piace in the ORNL SFMP management scheme.

- Consideration must also be given to the location of SFMP facilities in relation to their sur-

roundings. In some instances, sites to be decommissioned are located in areas where nuclear pro-

cessing, waste treatment and disposal, or other hazardous operations are being conducted, which by
-- association places restrictions on the reuse options for those D&D sites. Obviously, decontamination

: of such sites to background levels would be inconsistent with their surroundings and not cost effec-

tive. On the other hand, there are those facilities that if decontaminated to unrestricted levels,

would provide much needed room for adjacent nonrestricted activities, or would return the area to a

state compatible with its natural undisturbed surroundings. Analysis of these conditions will be

_ made during the D&D planning stages for each facility to determine the decommissioning mode

= and the appropriate certification criteria.
=lm

=_
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Inherent in the application of certification criteria and the determination of the need for res- /
tricted or unrestricted considerations is the establishment of the physical boundaries of a project,

Early in the planning stages, specific guidance will be obtained to define the area to which the cer..

tification criteria are to be applied.

5.7.2 Acceptable Residual Activity Levels

Limiting residual contamination levels have been established for interim use in the ORNL

SFMP for equipment/structure surfaces, water, soil, concrete, and air (see Table 5,3). Specific lim-

its are defined for unrestricted site access, with only general guidance given for restricted use.

These criteria represent the basic guidelines for determining the adequacy of decommissioning

efforts and may be supplemented by more extensive and/or restrictive limits on any particular

SFMP project. As national standards are promulgated by the EPA or more detailed analysis is
undertaken as part of the ORNL SFMP, these criteria will be revised to reflect such input.

Fox' unrestricted site use, surface contamination limits have been specified that are consistent

with the ORNL guidelines for declaring items "free of radiation or contamination hazard" prior to

their handling or reuse. Water and air concentration guidelines are the same as those specified for

normal ORNL operations in uncontrolled areas. The basis for soil and concrete residual activity

limits, however, is not so easily obtainable. No ORNL guidelines currently exist for definition of

acceptable concentrations of radionuclides in soil or concrete, for either controlled or uncontrolled

areas. But because such guidance is critical to the performance of decommissioning activities, pre-

liminary criteria have been established to assist in D&D planning.

The unrestricted-use limits listed in Table 5.3 for soil and concrete are the same, numerically, /
as those for water (uncontrolled areas). Such comparison with permissible levels in water may at

first seem inconsistent; however, the rationale for choosing these limits stems from consideration of

potential environmental transport of the residual activity. For most radionuclides, the primary mode

for long-term release from a soil or concrete matrix would be through water-based leaching. Atmos-

pheric resuspension would normally play only a minor role, Therefore, by limiting concentrations

remaining in soil or concrete to levels that, even under hypothetical immediate release conditions

(complete water mixing), are acceptable for uncontrolled exposures, the b,asic criteria for public

health and safety can be assured. Although it is recognized that using these interim water-based

criteria for other materials may prove to be overly conservative, these limits ensure adequate health

protection until more definitive guidance is obtained or developed. To convert the water concentra-

tion values (_Ci/ml) to more standard terms (weight-based} for soil and concrete analyses (pCi/g),

the density (g/cm 3) of the material must be considered. For instance, for 9°Sr concentrations in soil,

the limiting value would be computed as follows:

(CG)w X (activity conversion factor)
= Limit value

(soil density)

(4 X 10-5 #Ci/ml for insoluble 9°Sr) X (10 6 p_) _--. 30pCi/g
(1.3 g/cre 3 avg) (1 cm3/l ml)

Similar limits for unrestricted releases can be computed for ali individual radionuclides for which /
water standards exist, as well for mixtures of nuclides as defined in the DOE standards.

=
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O For restricted use conditions, the corresponding certification criteria would have to be

developed on a case-by-case basis. Depending Upon the reuse application (i,e,, nuclear-related work)

and/or the surrounding environmental conditions (adjacent to contaminated operating areas), signi-

ficantly different residual activity levels could be acceptable. Specific limits have been documented

at ORNL for establishment of contamination, radiation, and regulated z6hes. These limits (see

Table 4,3) can also be used to define the Certification criteria for reuse applications, Decontaminat-

ing a facility to regulated- or even radiation-zone conditions will piace restrictions on the reuse

potential, but are certainly acceptable end-points for decommissioning operations, considering the

future facility needs of the Laboratory. For some restricted use categories (such as soils) acceptable

residual at:tivity levels may need to be based on ambient levels, rather than specifying limits for a

more undisturbed setting. In such cases, however, certification guidelines would still be required to

- meet the current ORNL occupational radiation protection standards.
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6.0 PROJECr DESCRIPTIONS

Project summaries have been developed and are presented in Appendix I for each of the

ORNL SFMP facilities currently included in the program. These summaries provide brief descrip-

tions of the facility history and current conditions, as well as outline the proposed decommissioning

plans. The project descriptions are presented according to their program category (Defense or Civi-

- lian) and administrative grouping, as given in Table 6.1. Projects have been defined as single facili-

ties or as groups of facilities, where appropriate (i.e., several waste storage tanks in a single tank

farm). Sixteen project summaries have been provided to covet' the current inventory of 76 SFMP
facilities.

Each project summary contains four general categories of information in a standardized for-

mat, as depicted in Fig. 6.1. These categories are defined as follows:

Project Summary---An information block that identifies the (1) project name, (2) DOE field office
with jurisdiction over the project, (3) contractor responsible for the project, (4) applicable DOE

budget/reporting code and Field Task Proposal/Agreement (FTP/A) numbers, (5) project work

breakdown structure (WBS) number assigned by the SFMPO in the DOE Program Plan, 1 (6) proj-

Q ect priority ranking as determined by the contractor (with space allocated for subsequent rankings
by DOE program levels), (7) proposed disposition mode for the project, (8) preliminary total

estimated cost (TEC) for project completion, and (9) estimated project duration. The data

presented for items 7-9 are based on information detailed in subsequent summary categories.

Facility DescriptionwA brief discussion of the facility operating history, physical description, and

current conditions. Information is included on the types of processes employed during facility opera-

tion, the structural characteristics of the site (including photographs and schematics), the radiologi-

cal inventory and hazards associated with the facility, the current facility occupancy, any unusual

conditions or special circumstances (including reuse considerations), and the identification of any

routine maintenance and surveillance provided or major maintenance activities anticipated. The

facility descriptions are based on historical information and preliminary site characterization stu-

dies, and represent the best available knowledge of facility conditions. Detailed radiological charac-

terizations al_d engineering studies will be conducted, as required, to provide design data for project

planning. Additional information on the maintenance and surveillance activities for each facility is

provided in Ref. 2.

Proposed Facility Disposition--Identification of the disposition mode proposed for each facility and

a description of the scope of the task. Based on preliminary decommissioning studies, a disposition
mode has been recommended for initial consideration at each site. Final selection of the decommis-

sioning alternatives would, of course, be determined as part of the alternatives assessment phase

(including NEPA documentation) for each project as the time approaches for project initiation. The

O selected mode is identified as one or a combination of the four feasible alternatives discussed inChapter 4.0, namely (1) Protective Storage, (2) Decontamination for Reuse, (3) Entombment, and
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TABLE 6,1, ORNL SFMP project descriptions Index

Program Administrative SFMP Page
Category Grouping WBS No, Project Title Facilities No,

Defense Isotope 4,6,7 Metal _Recovery Facility Bldg, 3505, Waste Tanks I-3

Decom, , / W-19, W-20
4,6,8 Fission Product Deve_c_9_r),):nt,,( Bldg, 3517 1-11

Laboratory Cell Dec6nt, /
Reactor 4,6.14 ORNL Graphite Reactor Decom, Bldgs, 3001, 3002, 3003 1-17

and 3018 Stack

Radwaste 4,6,11 Waste Holding Basin Decom, Basin 3513 1-25

4,6,12 Old Hydrofracture Facility Bldg, 7852, Bulk Storage I-31
Decom, Tanks, Waste Tanks T1-T4,

T9, Waste Pit, Waste
Pond, Pump House

4,6,13 Gunite Waste Storage Tanks Waste Tanks W5-Wl0 1-39
Decom,

4,6,18 Waste Storage Tanks Decom, Waste Tanks Wl-4, WI i, 1-47
W13-15, WCI, WCIS, WC17,
TH1-4

Civilian Isotope 4,6,16 Storage Garden Decom. Storage Garden 3033 1-55

4,6.19 C-14 Process System Decom, Bldg. 3033A 1-59

4,6,20 Waste Evaporator Facility Bldg. 3506 1-63
Decom,

4,6,21 Fission Product Pilot Plant Bidg, 3515 1-69
Decom,

4,6,22 Shielded Transfer Tanks Transfer Tanks RD-C-43, 1-75
Dtoom, 44, 47, 48 and

ST'F-Model III

Reactor 4,6.6 Molten Salt Reactor Bldgs, 7503, 7511, 7512, 1-81
Experiment Decom, 7513, 7514

4,6,10 Low Intensity Test Reactor Bldgs, 3005, 3077, 1-91
Decom, Retention Pond

4,6,15 ORR Experimental Facilities Bldgs, 3042: GCR A9-B9 1-97
Decorn, Fao,, Molten Salt Loop,

Maritime Ship Eeactor
Loop, Pneumatic Tube
Irradiation Facility,
GCR Loops I and II;
Bldg, 3087

4,6,17 Homogeneous Reactor Bldgs, 7500, 7502, 7558, 1-105
Experiment Decom, 7554, 7561, Retention

Pond, and Underground
Waste Tanks (2)



6-3

O ORNL-DWG 84,12491
PROJECT

FIELD OFFICE CONTRACTOR

BUDGET AND REPORTING CODE FT P/A NO, SFMP WBS

CONTRACTOR FIELD OFFICE SFMPO

PROJECT PRIORITY ----.---

PROPOSED DISPOSITION MODE ....

PRELIMINARY TEC ESTIMATED PROJECT DURATION

FACILITY DESCRIPTION
a, OPERATING HISTORY
b. PHYSICAL DESCRIPTION
c, SAFETY/ENVIRONMENTAL CONSIDERATIONS
d, FACILITY MAINTENANCE AND SURVEILLANCE
e, UNIQUE CONDITIONS/REUSE CONSIDERATIONS

PROPOSED FACILITY DISPOSITION
a, ALTERNATIVE SELECTION
b, DECOMMISSIONING PLAN

1. TECHNICAL PLAN
2, SPECIAL EQUIPMENT AND TECHNIQUES
3, COST, SCHEDULE AND WASTE VOLUME PROJECTIONS

, PRIORITY DETERMINATION CONSIDERATIONS

®

PROJECT SFMP WBS j

Fig. 6.1. Format for Project Summaries.
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(4) Dismantlement, Brief discussion of the decommissioning plan is provided, including a statement /

of the project objectives, a listing of the primary decommissioning tasks, and an outline of the tech-

nical work plan, Any special facility or equipment needs, R&D requirements, or potentially salvage-

able materials (including stainless steel) are identified as part of this discussion, Waste disposal

volumes are projected according to year of generation, type of material (soil, rubble..liquid), and
waste classification [low.level waste (LLW), process waste, and transuranic wastes (TRU)],

Project decommissioning schedules and order of magnitude cost estimates are provided by proj-

ect year, rather than calendar year, allowing for subsequent integration for the whole program, Cost

and schedule estimates include project planning, engineering, site decommissioning and project close
out, Costs are given in constant FY 1985 first quarter dollars unless otherwise noted,

Priority Detetmi#ation Considerations--A discussion of the information relevant to the project pri-

- ority determination, including special site characteristics, health and safety concerns or program-

matic considerations. The basis for the actual assignment of project priorities is detailed in Chapter
7.0.

Additional, more detailed, information on each of the ORNL SFMP projects is available upon

request through the ORNL SFMP Office. The document record included as Appendix II provides a

listing of the currently available documentation for each site, Table 6,2 gives a brief summary of

the project data included in the Appendix I project descriptions, Project costs, schedules and waste

generation rates are integrated for the entire program in Chapter 8.0.
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7.0, PROJECI_PRIORITIZATION

Because of the largo number of surplus facilities maintained at ORNL and the limited funding

that is available to perform final disposition tasks, decommisatoning priorities must be established in

order to make the best use of these resources, Guidanae has been provided by the DOE SFMP, as

part of the Program Plan, 1'8for assessment of project characteristics to determine the relative rank-
ing of projects in terms of',

* DOE legal and contractual obligations,

* Economic impacts of delayed versus immodiato decommissioning,

* Health risks of delayed decommissioning,

* Future site plans,
* Cost effective program management, and -

. Other special factors unique to individual projects, -

The results of such assessments are to be used to maintain a priority listing of ORNL, SFMP facili-

ties and to provide for appropriate placement of new projects within the priority list,

"0 7.1 METHODOLOGY FOR ESTABLISHING DECOMMISSIONING PRIORITIES

For establishment of ORNL SFMP project priorities, five assessment categories have been

defined that incorporate the factors identified by DOE as important to project ranking, These cate-

gories include: (l) Legal Obligations, (2) Economic Considerations, (3) Health Risks, (4) Program-
matic Concerns, and (5) Cost Effectiveness, Brief descriptions of each of these prioritization catego-

ries are provided in the, sections to follow, For each category, analyses are conducted to determine

the relative ranking of individual decommissioning projects according to the established criteria for

_that category, The results of these category rankings are then combined into an overall ranking util-

izing appropriate weighting factors, The details of this final ranking are provided along with )he

results of the prioritization process for the ORNL SFMP facilities in Section 7,2,

7.1.1 Legal Obligations

The DOE and its contractors (ORNL) are required to provide adequate protection for their

workers, the general public and the environment, Such requirements are specified in the applicable

DOE Orders, as well as rules and regulations promulgated by the NRC, EPA, DOT, and local and
State governments (see Appendix III). These safety obligations are considered the greatest concern

within the SFMP and every effort is taken to assure that the facilities in the program pose no unac-
ceptable safety risks. In light of the importanc_ of this obligation, the routine maintenance and sur-

veillancc tasks for ORNL surplus facilities are given the highest priority, The ORNL'SFMP will
apply funds first to facility maintenance and surveillance, then to program m_,_agcment, with any

O remaining resources utilized to perform final facility disposition,
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Should an ORNL SFMP facility bo in a condition that vlolatc_sa legal requirement or DOE Q

safety standard, correction of the deflcloncy wlll be assigned a high priority and available malnte.

nance and surveillance funds utilized, If an unsafe condltlon can b¢_correoted only by initiation of a

decommissioning project, then the ORNL SFMP will request funding for that project ahead of all
others, -.

7,1.2 Economic Considerations

To determine the appropriate timing for facility decommlssionlng, oconomlc considerations

must be evaluated, In general, such considerations relate to the tradeoff between the cost of contin.

ued maintenance and surveillance, and the cost of final facility disposition, To aid in this assess.

ment, the SFMP has developed an economio analysis model that utilizes a monetary discounting

_ technique to calculate the "present value" costs associated with facility maintenance and survotl.
lance as well as for decommissioning, a The objective of this model is to provide a method for doter.

mining if immediate or delayed decommissioning results in the lowest overall cost to th_ govern.
ment,

The three major elements evaluated in the SFMP model are: (1) the annual maintenance and

surveillance costs, plus any anticipated major repair costs, (2) total faciltty decommissioning costs,

,and (3) the value of any reuse of facilities, equipment or land, A discount rate of 1,2% was doter.

mined to be appropriate for use with SFMP projects, and is used to calculate the present value, of

each of the three major cost elements, In the economic analysis, yearly maintenance and sur'veil.

lance costs are discounted and summed over a 2S-year evaluation period, with discounted major

repair costs added to the appropriate year, The project decommissioning costs are then discounted
at periodic evaluation intervals beginning with immediate decommissioning, followed by delayed

decommissioning project starts at 5-year intervals, The decommissioning costs at the delayed inter.

vals include the maintenance and surveillance costs until the project is initiated, Any _lown equip.
ment or facility reuse values are deducted from the cost of decommissioning prior to discounting the
costs,

The results of the economic modeling provide a direct comparison of total facillty disposition

costs (M&S plus decommissioning) at 5.year intervals, Economic considorations would piace higher

priorities on projects where immediate decommissioning (0--5 years) was less costly than delayed

decommissioning.

7,1.3 Health Risks

Inherent with.).he long-term management and decommissioning of radioactively contaminated

facilities is the risk of worker and public exposures to the residual radioactive materials, Even

though routine maintenance and surveillance of SFMP facilities is provided to minimize these risks

during the protective storage mode, the potential exists for unforeseen structural failures, natural

catastrophics (earthquakes, tornadoes), or other uncontrolled releases, In addition, there can

be significant risks associated with the decommissioning activities themsel'es, due to
radiation/contamination levels, the presence of other hazardous materials, and/or the normal indus.

trial hazards of building dismantlement,

In order to establish a basis for project comparisons concerning health risks, the ORNL SFMP

has conducted a preliminary risk assessment for each project in the current inventory of facilities,9
This assessment included a generalized pathway analysis to determine the potential public and
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occupational exposures based on currtmt facility conditions, This analysis was based on realisticexposure scenarios, neat the worst case, Based on these assessments, relative rankings of projects

were provided for use in project prtoritizatton,

7,1,4 Programmatic Concerns -.-

This assessment category covers a wide range of both quantifiable and subjective decommis-

sioning consldt_rations, including:

,, ORNL, Site Land Use Plans,

,, Facility Reuse Potential,
, Inte,ractions with Other ORNL Programs,

.._ * Impacts on Waste Disposal Systems,

• Unique Research and Development Opportunities,
• Availability of Key Personnel, and

,, Public Acceptance of Aotivitles.

Analysis of such concerns does not lend itself to modeling efforts or other quantification. Therefore,

evaluation of these faotors was performed by a committee of ORNL Program and Division

Managers who have responsibilities In the areas listed above. Summaries of the project

characteristics were used for input to the committee decisions, including the results oi' the ecotiomic

and risk assessments. No attempt was made to quantify the committee results into a numerical

project ranking; rather, the projects were simply grouped into categories of high, medium, or low

O priority, Further breakdown of rank was to be provided through incorporation of the results of theottmr priority assessments.

7,1,5 Cost Effectiveness

Cost effective program management involves th_ optimum use of available manpower and

other resources to perform the r_quired task. For SFMP decommissioning projects, good manage-

ment practices would include establishing and maintaining a trained d_eommissioning crew,

providing lovelized funding from year to year to avoid loss of trained personnel, initiating projects

to make use of available key personnel, and c,oncurrent or sequential scheduling of similar projects

or projects in the same location. However, incorporation of these management goals into project

priorities is not straightforward and in many cases requires subjective decisions. To aid in

comparisons between projects, groupings have been made that identify projects that require the

same basic expertise or decommissioning crews. Sequencing of projects within these groupings can
then be used to aid in establishment of overall priorities, Levelizing the annual program funding to

maintain these basic crews then becomes a matter of shifting project start dates to accommodate a

reasonable staffing level.

7,2 ORNL SFMP PROJECT PRIORITIES

Based on the methodology outlined above, project priorities for each of the 16 ORNL SFMP

decommissioning projects have been established and are presented in Table 7.1. Analysis results for

0
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each of the priority assessment categories (except Legal Obligations) are also summarized in this _1t
table. The Legal Obligations are to be met through the highest priority SFMP task, facility mainte-

nance and surveillance. The relative weightings assigned to each assessment category were based on

guidance set forth in the DOE SFMP Program Plan, t with Programmatic Concerns used only to

. make broad groupings of projects. It should be recognized, however, that because this ranking proc-
ess depends on so many factors, some of which are highly subjective, the overall process itself is

largely subjective. The numerical totals, theretore, indicate only relative differences and should not

be used to imply quantitative differences between projects.

• As listed in Table 7.1, the highest priority decommissioning projects for the ORNL SFMP are

the Metal Recovery Facility (MRF), the Fission Product Development Laboratory (FPDL), the

Molten Salt Reactor Experiment (MSRE), the Old Hyrofracture Facility, and the Waste Holding

Basin. Brief descriptions of these projects have already been provided in Section 3.3.1 with the

decommissioning details included in Appendix I. The two highest priority projects, the MRF and

: FPDL, are similar in that both are being decontaminated for potential reuse and have significant

levels of residual radioactivity, These projects are taking advantage of available experienced person-

- nel and complement each other by utilizing the same general types of decontamination crews. This

symbiotic relationship is further enhanced since the FPDL work involves significant personnel expo-

sures, while the MRF decontamination is basically non-exposure, allowing for shifting of personnel

from one job to the other. The results of the economic analysis for both projects indicated a need

for immediate decommissioning, although the case is much stronger for the FPDL due to high rou-
tine maintenance and surveillance costs.

The Molten Salt Reactor Experiment (MSRE) Decommissioning Project is unique in that the ii
fuel still remains with the reactor. This aspect of the project drives the need for initiation of decorn-

missioning activities. Disposal of the fuel will be a significant undertaking, eqaivalent to if not

greater than the decommissioning of the reactor itself. A team of key personnel knowledgeable

about the MSRE fuel characteristics and reactor operations is currently available, but as time

passes, this expertise will be gorf_, resulting in an increase in project costs due to the need for

retraining. Early use of this expertise in project planning, especially for fuel salt dis_,osition, is

essential. Actual facility decommissioning efforts could, however, be delayed as long as the current

containment system is judged adequate.

The Old Hydrofracture Facility and Waste Holding Basin both contain open, contaminated
-" ponds that are driving the need for early decommissioning. Environmental concerns over potential

releases from these ponds have been expressed by the State of Tennessee, and a request made for

action to eliminate these potential contamination sources. Such action could involve interim stabili-

zation of the pond sites or may require complete facility decommissioning to alleviate these con-
cerns.

Those projects listed as medium or low priority will be reevaluated on an an.aual basis, and as

_z high priority tasks are completed, as additional funds become available, or as programmatic con-

cerns change, the rankings will be adjusted to allow for project initiation. The current schedule for

completion of ali of the ORNL SFMP projects based on the reference priority listing is provided in

2. Chapter 8.0.
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8.0 PROGRAM COST, SCHEDULE, AND WASTE VOLUME PROJECTIONS

A C0mpri_'hensive long-range schedule and cost estimate for ORNL SFMP decommissioning

activities has been developed based on the project descriptions provided in Appendix I and the proj-
ect prioritization documented in Chapter 7.0, This schedule, presented in Fig. 8.1, outlines the scope

of the program for fiscal years 1985-2005 and includes preliminary estimates of the program costs

and radioactive waste generation rates. Program costs (including both operating and capital expen-

ditures) are given in firstquarter FY 1985 dollars. The project schedules summarized in Fig. 8.1
are in general agreement with the detrailed schedules presented in Appendix I, with only minor

. adjustmentsmade where requiredtoyielda levelizedprogram.The summary schedulesincludeall

project related activities, from initial characterization work to final project reporting. Waste volume
projectionsaregivenby yearofexpectedgeneration,accordingto thetwo primarycategQriesof

= solidand liquidradioactivewaste.The nearterm (5 year)programcostand scheduleprojections

shouldbe consideredreliable,withoutycarestimatesbasedonlyon thecurrentprojectionsoffuture

facilityconditionsand programdirections.SignificantchangesinORNL SFMP responsibilitiesand

: _" _ subsequentprojectprioritiescanbe anticipatedinthefuture.
As highlightedinFig.8.I,f'maldispositionofthecurrentinventoryofsurplusORNL facilities

will require on the order of 20 years of dedicated operations. Resource requirements are expected to
increase in a step-wise fashion during the next 5 years of the program, ultimately resulting in a

=_ fairly levelized work force on decommissioning activities. Continuation of work beyond the

scheduledendpointor additionalresourceneedsintheoutycarswouldbe dependentupontheavail-

= ability of funds and the addition of projects into the ORNL SFMP. The total, estimated cost (unes-

calated) for decommissioning of ORNL facilities is approximately $103 million.
Decommissioningprojectcostsoverthenext5 yearsareprojectedtobe associatedprimarily

_ withcompletionof the FissionProductDevelopmentLaboratoryand Metal RecoveryFacility

_: decontaminationefforts.In addition,accordingto the proposedschedule,characterizationand

assessment work would be initiated in FY 1985 for the pond at the Old Hydrofracture Facility and

the Waste Holding Basin, with actual decommissioning efforts conducted in later years (FY

1987-1991).Preliminaryassessmentand planningoffueland facilitydispositionat the Molten

I Salt Reactor Experiment has been proposed for FY 1985 and 1986. Actual process development

and onsite work has been specified for a later time period, when the regulatory picture concerning

this atypical spent fuel form is better defined and more disposal options are available. The early

planningeffortsproposedfortheMSRE are necessaryinorderto make useof knowledgeable

__ personnelthatare presentlyavailable,but who would notbe when thedecommissioningproject
__ actuallygot underway.

__, Facilities maintenance and surveillance will continue to be the highest priority for the program,

_ although funding levels will continue to decrease in outyears as decommissioning projects are

m _ initiated.With the currentinventoryof facilitiesand the proposeddecommissioningschedule,
maintenanceand surveillancefundswould be expectedtodecreasefrom a highof $480,000in

FY 1985, to $85,000 in FY 2000, the last year of M&S needs.
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8.0 PROGRAM COST, SCHEDULE, AND WASTE VOLUME PROJECTIONS

A comprehensive long-range schedule and cost estimate for ORNL SFMP decommissioning

activities has been developed based on the project descriptions provided in Appendix I and the proj-

ect prioritization documented in Chapter 7.0. This schedule, presented in Fig, 8.1, outlines the scope

of the program for fiscal years 1985-2005 and includes preliminary estimates of the program costs
and radioactive waste generation rates. Program costs (including both operating and capital expen-
ditures) are given in first quarter FY 1985 dollars. The project schedules summarized in Fig. 8.1

are in general agreement with the detailed schedules presented in Appendix I, with only minor

o adjustments made where required to yield a levelized program. The summary schedules include ali

project related activities, from initial characterization work to final project reporting. Waste volume

projections are given by year of expected generation, according to the two primary categories of

solid and liquid radioactive waste. The near term (5 year) program cost and schedule projections

should be considered reliable, with outyear estimates based only on the current projections of future
" facility conditions and program directions. Significant changes in ORNL SFMP responsibilities and

O subsequent project priorities can be anticipated in the future.

¢

As highlighted in Fig. 8,1, final disposition of the current inventory of surplus ORNL facilities

will require on the order of 20 years of dedicated operations. Resource requirements are expected to

_- increase in a step-wise fashion during the next 5 years of the program, ultimately resulting in a

-- fairly levelized work force on decommissioning activities. Continuation of work beyond the

scheduled endpoint or additional resource needs in the outyears would be dependent upon the avail-_

ability of funds and the addition of projects into the ORNL SFMP, The total, estimated cost (unes-

- calated) for decommissioning of ORNL facilities is approximately $103 million.

Decommissioning project costs over the next 5 years are projected to be associated primarily

with completion of the Fission Product Development Laboratory and Metal Recovery Facility

decontamination efforts. In addition, according to the proposed schedule, characterization and_

assessment work would be initiated in FY 1985 for the pond at the Old Hydrofracture Facility and_

the Waste Holding Basin, with actual decommissioning efforts conducted in later years (FY

:= 1987-1991) Preliminary assessment and planning of fuel and facility disposition at the Molten

:;ah l(eactor Experiment has been proposed for FY 1985 and 1986. Actual process development

_ ,tfld onstte work has been specified for a later time period, when the regulatory picture concerning

_ this atypical spent fuel form is better defined and more disposal options are available. The early_

=_ pla,mng efforts proposed lor the MSRE are necessary in order to make use of knowledgea01e
.)ers,mnel that are ptcsentl3, available, but who would not be when the decommissioning project

,,:tually got under way. -

- t;acllities maintenance and ;urvemance will continue to be the highest priority for the progran:

lth although l tanding levels will continue to decrease in outyears as decommissioning projects ,tf,:
_: _ initiated. With the current inventory of facilities and the proposed decommissioning schectule,

maintenance and surveillance funds would be expected to decrease from a high of $480,000 in

FY 1985, to $85,000 in FY 2000, the last year of M&S needs.
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.... 19851188611987 lg881t98911S
PROJECT (WBS) ....

FISSION PRODUCT DEVELOPMENT i _

LABORATLJRY (4,5,8) _ , _ i

METAL RECOVERY FACILITY (4,t:1,7) --_-"-"--

OLD HYDROFRACTURE FACILITY (4,6,12) _ _-'-'--'-'------_* =: -
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O Capital equipment requirements will be highly dependent upon the decommissioning
alternatives chosen and the engineering designs developed, Hence, the current estimate of

approximately $3.9 million for the total program represents only a "best guess" at this point in
time. Equipment requests for the next four years appear to be reasonable for the proposed activities
and should serve adequately for planning purposes,

The waste volume projections for the program (Table 8.1) point to the significant impacts that

decommissioning activities wiil have on the ORNL waste disposal systems during the next 20 years,

Although the annual waste generation rates are not expected to result in any major disruptions of
routine activities, the total volume of solid waste (2,3 X 104 m3) represents a significant allocation
of the available on.site storage and disposal space, The waste projections, like the cost and

schedules, are, of course, highly dependent upon the ultimate methods of facility disposition and

may change appreciably in the future years of the program.
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O TABLE 1.1. ORNL SFMP project descriptions index
Program Administrative SFMP Page
Category Grouping WBS No. Project Title Facilities No,

Defense Isotope 4,6.7 Metal Recovery Facility Bldg, 3505, Waste Tanks I-3
Decom. W- 19, W-20

4,6,8 Fission Product Development Bldg. 3517 I-li
Laboratory Cell Decom,

Reactor 4.6.14 ORNL Graphite Reactor Decom. Bldgs. 3001, 3002, 3003 1-17
and 3018 Stack

Radwaste 4,6.11 Waste Holding Basin Decom. Basin 3513 b25

4,6,12 Old Hydrofracture Facility Bldg, 7852, Bulk Storage 1-31
Decom, Tanks, Waste Tanks T1-T4,

T9, Waste Pit, Waste
Pond,Pump House

4,6,13 GuniteWasteStorageTanks WasteTanksW5-WI0 1-39
Decom.

4.6.18 WasteStorageTanksDecom, WasteTanksWI-4,WI l, 1.47
W13-15,WCI, WCI5, WCI7,=

TH 1-4 _.

Civilian Isotope 4,6.16 Storage Garden Decom, Storage Garden 3033 1-55

4,6.19 C-14 Process System Decom. Bldg. 3033A 1-59

= 4,6,20 Waste Evaporator Facility Bldg. 3506 1-63

O Decom.
4,6.21 Fission Product Pilot Plant Bldg. 3515 1-69

Decom.
-

4.6.22 Shielded Transfer Tanks Transfer Tanks RD-C-43, 1-75
Decom. 44, 47, 48 and

= STT-Model III
-

Reactor 4.6.6 Molten Salt Reactor Bldgs. 7503, 7511, 7512, 1-81
- Experiment Decom, 7513, 7514
-

4.6.10 Low Intensity Test Reactor Bldgs, 3005, 3077, 1-91
Decom. Retention Pond

_ 4.6.15 ORR Experimental Facilities Bldgs. 3042: GCR A9-B9 1-97
Decom, Fao,, Molten Salt Loop,

-- Maritime Ship Reactor
Loop, Pneumatic Tube

- Irradiation Facility,
GCR Loops I and II;

_- Bldg, 3087

4.6.17 Homogeneous Reactor Bldgs. 7500, 7502, 7558, 1-105
Experiment Decom, 7554, 7561, Retention

Pond, and Underground
Waste Tanks (2)
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PROJECT Metal Recovery Facility Decommissioning

FIELDOFFICE Oak Ridge CONTRACTOR Mar_tin Marietta (ORNL)

BUDGETAND REPORTINGCODE AR 05 10 10 FTP/A NO. ONI.,-WD12 SFMP WBS 4,6,7
CONTRACTOR FIELDOFFICE SFMPO

PROJECTPRIORITY 2

_ PROPOSEDDISPOSITIONMODE Decontaminationfor Reuse
PRELIMINARYTEC $6,300 K ESTIMATEDPROJECTD',JRATION 6 years

,i

FACILITY DESCRIPTION

. a. Operating History. The Metal Recovery Facility (MRF) was a small-scale production reprocess-

- ing plant, originally constructed in 1951 for the recovery of uranium from fuel and waste solu-

tions, utilizing a modified Purex Process. The facility was later fouad to be extremely useful for

recovering uranium, plutonium, neptunium, americium and other miscellaneous materials from a

• variety of low-burnup reactor fuels and other special feed materials. During the nine years of

"e operation (1952-1960), some 25 separate processing campaigns were conducted at the MRF,

yielding approximately 320 metric tons of uranium, 140 kg of plutonium, 1,3 metric tons of nep-
tunium, and 55 kg of americium,

b. Physical Description. The MRF consists of Building 3505, an adj_cent below-grade canal, and
- two nearby buried waste tanks (Fig, 1.1). The building is basically a one-story, steel siding struc-

-° ture (Fig. 1.2) constructed around seven above-grade concrete process ceils and a below-grade

-_ dissolver tank pit. A series of operating galleries surround the cells and pit, along with various

- personnel areas. The process cells still contain a variety of tanks, process columns, _nd assorted

=-- piping, samplers, and instrumentation, The facility has few special features for contamination

_ control, although it does have a cell ventilation system. The canal (Fig. 1.3) is a 14-ft-deep
water-filled concrete basin that was utilized for storage and handling of fuel slugs. Waste tanks

- W-19 and W-20 are both of 2,250 gal capacity and are located below grade approximately 50 ft

: east of the building.
.J

c. Safety/Environmental Considerations. The conditions of the building structure, process cells,
_- canal, dissolver pit and waste tanks are generally known_ although direct access to some of these

-- areas has been limited over the past 20 years. As would be expected, the process cells, dissolver

- pit, and canal are the primary radiation hazards associated with the facility. These areas contain

the majority of the abandoned contaminated process equipment and exhibit significant levels of

= both alpha and beta-gamma contamination, with isolated spots in almost every cell exceeding

500,000 dpm/100 cm2 direct alpha and beta-gamma dose rates in one cell of 400 mrad/h. Sam-

-- e pies from the cell walls and floors indicate the presence of significant transuranic contamination.
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O The canal and dissolver pit walls are also heavily contaminated with alpha and beta-gamma
emitters. Dose rates in the canal range from ! to I00 rad/h, The remainder of Building 3505

and the surrounding grounds do not represent appreciable radiation hazards, although the buried

waste tanks are known to be internally contaminated. Initial estimates of the radionuclide inven-

tory of the MRF are 10 Ci of 9°Sr and 137Csand 1 Ci of 23s'239pu.

d, Facility Maintenance and Su_eiiiance. Since being accepted into the SFMP in 1976, the MRF

has been maintained to ensure adequate containment of the: residual radioactive materials, A

. comprehensive maintenance and surveillance program was instituted to provide routine cell

inspections, ventilation system checks, health physics monitoring, and safety inspections,
Preventive maintenance and major repairs to the cell roof hatches, cell doors, canal covers, and
building roof have been provided as required, The surveillance programrequires an estimated 0,5

- man-year of effort annually, Duo to the abandoned state of the facility, however, structural deg-
radation continues,

¢, Unique Conditions/Reuse Considerations. In its present condition, with light cell roof construc-
tion and hatches opening directly to the environment, the MRF provides inadequate containment

for processing radioactive materials, Hence, the potential for reuse of this facility for nuclear
materials processing is negligible without significant refurbishment. However, the structure itself
is sound and if the cells and supporting areas wore decontaminated, the facility has a high poten-
tial for reuse for low-level or non-radioactive applications, due to its location, available services

: and operating areas.

Q PROPOSED FACILITY DISPOSITION
-

a. Alternative Selection. Due to the potential for future use of the MRF by other programs, the

disposition mode selected is Decontamination for Reuse. No plans are being made at the present

: time for complete dismantlement of the building. Entombment of the canal and removal of the

associated waste tanks have been specified to isolate the hazards associated with these ancillary

facilities. If, as the facility decontamination efforts are nearing completion, it becomes obvious
- that the remaining facilities are unsuitable for future occupancy due to structural deficiencies or

radiological hazards, then a program for complete facility dismantlement would be required.

_ b. Decommissioning Plan.

1, Technical Plan. The primary objectives of the proposed MRF decontamination efforts are to

remove ali excess contaminated equipment from the facility, decontaminate the remaining
facility to acceptable levels for reuse, and then to piace the facility in a safe storage mode,

- awaiting other applications. To accomplish these goals, five major tasks have been proposed:

__ (I) preparation of the abandoned facility for initiation of decommissioning activities, (2)

_ removal of ali excess equipment from the process cells and operating areas of the building,
(3) decontamination of facility surfaces to levels appropriate for reuse, (4) entombment of the

- canal and dissolver pit, and (5) removal of the abandoned waste storage tanks.

+ In order to allow use of the Building 3505 facilities for support of its own decommissioning, a

- general upgrading and reconditioning of the structures, services and ventilation system will be

required as part of the first task. Equipment removal will be initiated after sufficient building

e containment has been provided for handling and transfer of the contaminated equipment. The
--_
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in-cell equipment and ali out.cell equipment would be dismantled in.piace, _imajority of the

segmented as feasible and appropriately disposed, Once the equipment has been removed, cell

and building decontamination will be accomplished through the use of scarification_ w,cuum

blasting and chemical washing techniques, After decontamination is completed, cell surfaces

will be sealed and the cells placed in a standby condition, For the canal and dissolver pit, a

preparatory phase will be conducted that will place the basins In a standby mode with ali
internal equipment removed and the current radiation hazards eliminated, The second phase
of operations would involve permanent entombment of the basins with concrete and other J

structural materials, The waste tanks W-19 and W-20 would be completely excavated and the

tanks, associated jet pit, and contaminated soil disposed of as LLW,

2, Special Equipment and Techniques. The proposed decommissioning activities at the MRF are

in most instances routine procedures for ORNL operations, Hence, most of the facilities and

equipment that will be required for these types of operations are readily available, However,

three areas have been identified where special equipment and/or techniques will be necessary

in order to meet the project objectives, These areas include: (1) upgrading the cell ventilation

system with portable, reusable, standalone ventilation units connecting to the present duct-

work, (2) segmenting the contaminated equipment and concrete structure using an ultra- .

__ high-pressure water jet abrasive cutting system, and (3) decontaminating cell and building .-
surfaces, utilizing vacuum blasting or ultra-high-pressure water jet _carification techniques,

3, Cost, Schedule and Waste Volume Projections, A summary of the project schedule, estimated

costs and waste disposal requirements for the proposed MRF decommissioning is provided in

Fig, 1,4, PL'eject planning, equipment development, on.site D&D operations and projec,t

closeout are estir_'_.atedto extend over a period of approximately six years, at a total estimated

cost of $6,3 million (including capital equipment). Approximately 1 × 105 gal (380 m"_)of

liquid radioactive waste and 1 × 104 ft3 (330 m3) of Solid radioactive waste will require

-- appropriate handling and disposal, No significant volume of low-contamination-level stainless

steel will be generated.

=

PRIORITY DETERMINATION CONSIDERATIONS

The lack of secondary containment for the facility, its gradually deteriorating structural condi-

tion and the suitability of the facility for potential near-term reuse make early decommissioning of
the MRF attractive,

-

2
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FIELDOFFICE Oak Ridge CONTRACTOR MartinMarietta(ORNL)
BUDGET AND REPORTING CODE AR 05 I0 10 FTP/A NO, ONL.WD0_ $FMP WBS 4,6,8

CONTRACTOR FIELDOFFICE SFMPO

PROJECTPRIORITY I

- PROPOSEDDISPOSITIONMODE DecontaminationforReuse

PRELIMINARYTEC $3,100 K ESTIMATEDPROJECTDURATION 6 years

•:....

FACILITY DESCRIPTION

a, Operating History. The Fission Product Development Laboratory Cell Decommissioning_

(FPDL) was originallydesignedand constructedIn .1958to separatekilocuriequantitiesof

- 137Cs, 9°Sr, 144C0, and t47pmfromRedox-and Purex-typewastestreams,The facilitywasmo(li-

fledin 1963toallowproductionofmegacurleamountsof 137Cs,9°Sr,and t44Ce,primarilyfor

,,.eL useIn tlleAtomic EnergyCommission'sSystemsforNuclearAuxiliaryPower (SNAP) Pro.
qP gram,At theconclusionofthisprogramin 1975,thefacilitywas placedinstandbycondition

and Initialdecontaminationeffortsundertaken,Sincethattime,portionsof thefacilityhave

beenreactivatedforadditionalfissionproductprocessingand foruseasORNL's decontamina-

tionfacility, _..-

b, Physical Description. The FPDL (Building 3517) consists of 23 large-volume, stainless steel

lined, concrete,shielded hot cells with associated manipulator galleries and operating areas (Fig,

= 1,5),The facilitiesareenclosedina reinforcedconcrete,steel,and brickstructurewithadjacent

= below-grade tank farm cells (Fig, 1,6), The FPDL contains a cell ventilation and off-gas system,
a process chilled water system, radiation and contamination monitoring systems, general building

services, and a process waste and LLW collection system, Decontamination facilities consisting

of a vibratory finisher and electropolishing unit have been installed for general plant use,

c, Safety/Environmen'.al Considerations, The conditions of the inactive ceils are generally known,
although direct cell access has been limited over the past 10 years, The process cells contain an

_ arrayof contaminatedtanks,piping,samplers,services,and instrumentation,Background

_. radiation levels in these Inactive cells are in the range of 1-100 rad/h, with isolated hot spots of

100--1000 rad/h, The inactive manipulator cells contain a variety of solid wastes, obsolete equip.
meat, artd residual cesium and strontium powder, Due to the presence of this powder, radiation

levels exceeding 106 rad/h are found tn some of these cells, As evidenced by the radiation levels

observedintheinactivecells,significantquantitiesoi'residualradioactivematerialsremainin
_- the facility (estimated at 1000 curies each of 9°Sr and 13'/Cs),

___ PROJECT Fission Product Development Laboratory Cell Decom, SFMPWBS 4,6,8 1-11
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d. Facility Maintenance and Surveillance. Adequate controls have been provided to assure contain- /
meat of residual contamination through a comprehensive facility n,aintvnance and surveillance

progrm_nfunded jointly by the SFMP and the facility operating programs. Routine inspections of

cell _,d building containment systems and services, radiological surveillance of operating areas

and maintenance activities, and regular testing of safety systems are performed as part of this

program. Facility maintenance includes general repairs, exhaust filter changes, and instrumenta-
tion and controls maintenance/calibration. The routine maintenance and surveillance tasks

require approximately 2.5 man-years of annum SFMP effort. No major facility repairs or
improvements are anticipated for this facility in the near future.

e. Uniq_ Co#ulitiom/ReJu_ Co_ideretielLs. The FPDL has been maintained in an operable condi-
tion since placed in standby in I975. The building structure is sound and the supporting services

- fully functional. Of the 23 available cells, 8 arc utilized on a part-time or full-time basis by
operating programs. Due to the condition of the facility, there would be a high potential for
reuse of the inactive cells if remaining excess equipment was removed and they were decontami-
nated to levels that allow personnel access for installation of new proc_sea.

PROPOSED FACILITY DISPOSITION

a. Alter_ive Seleetiom. Since the FPDL is in an operable condition, with a high potential for
reuse of the facility by other programs, the disposition mode selected is Decontamination for

Reuse. No plans are being made for the complete decommissioning of the building. Such final

facility disposition will be delayed until the end of the useful lifetime of the facility (15-20
years).

b. Decommi_sioRiRg Plu.

1. Teeknicsd Plan. The objective of the proposed FPDL cell decommissioning efforts is to decon-
taminate the inactive po.rtions of the facility in order to reduce the hazards associated with

residual radioactivity and make these areas available for potential reuse. This task will
include: (1) the decontamination of inactive process, manipulator, and tank farm cells, service

tunnel, and associated in-cell equipment; (2) the removal of ali eurplus in-cell equipment for
appropriate disposal; and (3) the placement of these portions of the facility in a standby
mode, awaiting reuse applications. The cells to be included in this effort are the Process Cells

1-8, Manipulator Cells 13-15 and 18, Tank Farm Cells 21 arm 22, and the Service Tunnel
behind Process Cells 1-8.

Decommissioning of each of the FPDL cells will follow similar steps, beginning with remote

decontamination of cell walls and equipment surfaces by high pressure spraying techniques,
using manipulators or special shields covering cell openings. When the cell is decontaminated

to an acceptable level for personnel entry, maintenance personnel will remov_ ali excess pip-
ing and equipment and cap all service lines and cell penetrations. Decontamination of the
barccellswillthenbe conductedtoacceptablelevelsforreuse.Specialconsiderationwillbe

giventoremovalofresidualpowdersfromthemanipulatorcells,dismantlementoftheprocess

cellsinstrumentpanelboard,and handlingand disposalofthelargeLLW tanks.Otherthan

thecellsthemselves,no readilysalvageableequipmentor materialshavebeenidentifiedfor
i reuse at the FPDL.

I-14 PROJECTFission Product Development Laboratory Cell Decom. SFMPWIBS4.6.8



2. Special Equipment and Techniques. The proposed cell decommissioning activities at the
FPDL are basically an expansion of routine maintenance efforts that have been conducted

extensively in the past. Hence, the facilities and equipment that are needed for these types of

operations are for the most part already on hand. Some development work will need to be

conducted in the area of remote equipment cutting techniques, panict_larly for stainless-steel

piping. Two techniques are being considered for this work: use of ultra-high pressure water

jet and a plasma arc torch. Both systems are available at ORNL for this application.

3. Cost, Schedule and Waste Volume Projections. A summary of the project schedule, estimated

costs and waste disposal requirements for the proposed FPDL cell decommissioning is pro-

vided in Fig. 1.7. Project planning, on-site D&D operations, and project closeout are

estimated to extend over a period of approximately six years at a total estimated cost of $3.1

- million. Approximately 8,000 ft3 (227 m3) of solid LLW and 70,000 gal (265 m3) of liquid

LI,W will be generated during the course of the project. No significant volumes of low-

contamination-level stainless steel will be generated.

PRIORITY DETERMINATION CONSIDERATIONS

The high annual maintenance and surveillance costs and the suitability of the facility for
potential near-term reuse make early decommissioning of the FPDL attractive. In addition, the

availability of experienced operating personnel further supports immediate facility disposition.

®

_.+
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PROJECT ORNL Graphite Reactor Decommissioning
FIELDOFFICE Oak Ridge CONTRACTOR Martin Marietta

BUDGET AND REPORTING CODE AR 05 10 i0 FTP/A NO. ONL.WD08 SFMP WBS 4,6,14
CONTRACTOR FIELDOFFICE SFMPO

PROJECTPRIORITY I l
PROPOSEDDISPOSITIONMODE PassiveProtectiveStorage
PRELIMINARYTEC $8,000 K ESTIMATEDPROJECTDURATION 4 years

_.

FACILITY DESCRIPTION

= a. Operating History. The ORNL Graphite Reactor (OGR) was the world's first continuously

operable nuclear reactor, achieving criticality in November 1943, The OGR was built as a pilot

plant for obtaining design information for construction and startup of the large plutonium pro-

_' duction reactors at Hanford, Washington. Although originally designed for a 1 MW power level,
e in 1944 improvements in the cooling system and fuel cladding allowed the power level to be

increased to an average rate of 3.6 MW. The reactor was successfully operated for 20 years as a

- testing and experimental facility, being shut down in November 1963. In September 1966, the
OGR was designated as a National Historical Landmark, based on the significance of its early

purpose°

b, Physical Description. The OGR was an air.cooled graphite-moderated and reflected, heterogene-

- ous, natural.uranium-fueled reactor. The moderator assembly is a 24-ft cube of graphite blocks,

with spaces allowed for experimental access, thermocouples, and fuel slugs, The fuel channels

extend through the block for fuel loading and unloading operations as well as providing for cool-

-- ant air flow. The assembly is surrounded by a 7 ft thick reinforced concrete shield (Fig. 1.8). A
-- subsurface water-filled canal was utilized in the handling of spent reactor fuel. This main reactor

: facility is housed in a three story corregated metal structure (Fig. 1.9). Coolant air was supplied

through underground concrete ducts to the inlet manifold where it was routed through the fuel
channels to the exhaust manifold. Exhaust air was then passed through underground concrete

•,i ducts to a filter house for roughing and HEPA filtration prior to exhaust through the fan house
to a 200 ft concrete stack (Fig. 1.10)

c. ,,_afety/Eavironmental Considerations. Although the tuei was removed from the OGR in 1966
_'; 1he reactor still contains significant quantities of fission and activation products, as well as trace

-- ,itlantities of 23_pu and uranium oxide, Current estimates piace the total radionuclide inventory
irl tilt: react(_r at less than 50 Ct. Exposure levels at the face of the graphite block are in the

_" e range oi 2-4 rad/h. Containment ventilation is still provided through the coolant air system. The

PROJECT ORNL Graphite Reactor Decommissioning SFMPWBS 4.6.14 1-17
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associated exhaust air ducts, filter house, fan house, and stack are contaminated, primarily with

e 137Csand 9°Sr. Dose rates in the duct work are known to range up to 500 mrad/h with transfer-

able beta-gamma contamination levels up to 300,000 dpm/100 cre:, Preliminary sampling indi,
cates that the concentration of TRU radionuclides in the concrete duct and stack are below the

guidelines for classif/cation as TRU waste. The fuel discharge canal contains a number of stored

radiation sources, as well as significant quantities of sludge and miscellaneous contaminated

materials. Dose rates in the canal range from 40 mrad/h to 1,000 rad/h, with the highest levels

being associated with the stored 9°Sr and 137Cssources. A radionuclide inventory of several hun-
dred curies remains in the canal.

d, Facility Maintenance and Surveillance. A comprehensive maintenance and surveillance program

is provided to assure adequate containment of the residual radioactivity at the OGR. Routine

inspections of the containment systems, building services, canal and ductwork, radiological sur.

veillance of the canal and operating areas, and regular testing of safety systems are performed as

part of this program. Facility maintenance includes general repairs, exhaust duct filter changes,

regeneration of the canal demineralizer, and instrumentation and controls mainten_;nce, These

routine maintenance and surveillance tasks require approximately 1,0 man-year of annual SFMP

support. Clean-up of the canal area has been identified as a special maintenance project for FY
1986,

e. Unique Conditions/Reuse Considerations, As caretaker for a National Historical Landmark, the

ORNL SFMP is expected to make a reasonable effort to preserve the OGR in order to enable
=

visitors to associate the site with the historical events which gave the landmark its significance,

e This does not imply that ali structures and equipment must be retained, or that use of the site
for other purposes is prohibited, but rather that some appropriate evidence of' the landmark must

be preserved. This responsibility places restrictions on the decommissioning alternatives for the

site, and limits the reuse of the main reactor area. Currently, the reactor face and a portion of=

the adjacent operating area is being utilized for public displays, with the rest of the facility occu-

pied by ORNL research groups.

PROPOSED FACILITY DISPOSITION

a. Alternative Selection, The alternative selection for the OGR centers around the preservation of
the site as a National Historical Landmark. It is assumed that the reactor will remain a land-

mark and that any decommissioning activities specified will not result in destruction of the prin-

cipal rear,tor structure. Based on this guidance, the alternatives for the OGR were basically to

(1) entomb the reactor internals, or (2) remove ali contaminated equipment from within the

reactor shield, Due to the levels of contamination within the graphite blocks and the induced

- activity of the surrounding concrete shield walls, removal of the residual radioactive materials

- without dismantling the structure would be an extremely complex and hazardous undertaking, In

fact, removal of the contaminated concrete layer from within the reactor shield could result in

- an unacceptable weakening of the structure. Reactor entombment, however, provides long.,term

control over the residual contamination, adds additional structural integrity to the reactor shield

-- and is less costly and hazardous. Dismantlement of the reactor in the future (if desired) would

not be significantly hampered by these actions, since it would require a major effort to access

iii the graphite blocks even without the addition of the entombment structure. Hence, the most-
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decommissioning alternative for the eGR, appears to be a form of passive protec.- O
cost-effective

tire storage involving entombment of the reactor and associated fuel handling canal, with various

decontamination and dismantlement techniques to be utilized for the remaining facilities,

b, Decommissioning Plan.
I, Technical Plan. A conceptual plan for decommissioning the eGR has been--developed that

specifies entombment of the graphite reactor block and the below-grade fuel handling canal,

The majority of the underground ductwork outside the reactor building would be removed,

the fan and filter house decontaminated for potential reuse, and the 3018 stack demolished,

Active services (drains, electrical, HVAC) would be left intact to enhance the value of the

buildings for other uses,

- According to this plan, decommissioning of the eGR would begin with the canal area, Ali

remaining contaminated equipment and materials would be removed from the area and th_

canal and tunnel decontaminated in preparation for entombment, This entombment would
involve filling of the canal and tunnel voids with concrete, After the canal work Is completed,

the reactor building would be prepared for decommissioning by relocating current occupants,

removing uncontaminated surplus equipment and installing temporary ventilation and other

services, Controlled access would then be gained into the reactor containment 'for grouting

operations, Grout specifications would be developed to define a pumpable grout with

19ng-term containment characteristics and compatabtltty with the graphite block, After reac-

tor grouting was complete and the entombed structure sealed, work would begin on the ancil-

lary facilities, The air ducts would be decontaminated and removed, the filter and fan houses I

decontaminated for reuse, and the 3018 stack decontaminated and surfaces sealed. The stack

would be demolished by piecemeal dismantlement, with sectioning of the structure from the

top down, Rubble would be collected within the stack and removed through access at the
base,

2, Special Equipment and Techniques. Decommissioning of the eGR will require extensive

decontamination efforts, significant use of grouting equipment and techniques, and a careful

stack removal process, However, these tasks are not expected to require significant develop-

ment of special equipment or techniques, The decontamination efforts can be expected to uti-

lize the scarification and chemical decontamination techniques already in use or being

developed (ultra-high pressure water jet), Similarly, current grouting technology appears ade-

. quate for the proposed application, Stack demolition similar to what is required for this proj.

- ect has been demonstrated elsewhere, with expertise available in the commercial sector,

-'- 3, Cost, Schedule, and Waste Volume Projections. A summary of the project schedule,

estimated costs, and waste disposal requirements for the proposed Graphite Reactor de,com-

missioning project is provided in Fig, 1,11, Project planning, on-site D&D operations and

- project closeout are estimated to extend over a period of approximately four years, at a total

estimated cost of $8,0 million, Approximately 4 × 104 ft3 (1255 m3) of solid radioactive

_. waste and 1,5 × 105 gal (545 m3) of liquid radioactive waste will require appropriate han-

: dling and disposal, No significant volume of low.contamination level stainless steel will be

_ generated,

- li)
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ALTERNATIVES ASSEiSSMI_NT _ / .-SJ,t:e CIlat'(.lcCel/tZLIcLon
Zx

PROJECT PLANNING _7
Engineering bestgn_ /_._-_ - .

Pt:'oj ec C Plan _7
_1 Detailed [)estgll,4 _Lnd ,_._.__

Procedure_ L_---

PROJECT D&D OPERATIONS

" [J t_e pL1 t'e _ _ t'.e ._7

C'econt:aminate and Entomb _"_,,..,_TV-----'
Ca na .1

Fntomb Rea(::_or _7

Decontaminate and [{elllOVe Z._ .....

l)uctwork ttnd SCack L_

i)econtamfnate I:an/l:tlter _..._7 [

_ I'{oUs e

/.-Sj

_:;i t e Restoration

 INALPROJEC'rREPOR'rlNG

PROJECT COSTS (SK)
-' _ Arlnt_al Expense 39(] 127 5 3700 25(_0

Capital Equllament - - 50 25
Total 39(7) [275 3750 2585

WASTE VOLUME PROJECTIONS
Solid (rn a)

Soil LLW) .....
TRU)

Rubbl_ LLW) .. - l.O 1,O5_5
_ TRU) .....

Metal LLW) - - 110 5
TRU) ....

- Mi_, LLW) - - L5 (]0
-_ TRU) ....

Total {LLW) - - 135 1120
" ("rRul ....
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_ Proce_ Waste .....

_" LLW - - 475 70

Fig, 1,11. ORNL, Graphite Reactor decommissioning project summary.
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PRIORITY DETERMINATION CONSIDERATIONS
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PROJECT WasteHoldingBadn Det_ommlsslonlng

FIELDOFFICE Oak Ridge CONTRACTOR MartinMarietta
BUDGET AND REPORTINGCODE AR 05 10 10 FTP/A NO, ONL.WD08 BFMP WBB 4,6,11

CONTRACTOR FIELDOFFICE BFMPO
PROJECTPRIORITY :5

PROPOBEDDIBPOBITIONMODE Entombment

PRELIMINARYTEC $7,150 K EBTIMATEDPROJECTDURATION 5 years

FACILITY DESCRIPTION .. ,
i

a, Operating His'tory, The waste holding basin (3513 Pond) was constructed in 1944, serving as a

liquid procens.waste receiving, sampling, and settling pond throughout most oi' its aQtive service
. lifo (1944-1977), The pond received tho slightly contaminated aqueoussolutions arising from

= _ laboratory floor drains, steam and cooling water leakage, flush drains, eto,, and contained the
liquid until transfer to the process waste treatment plant or discharge, In the latter years of use,
the trend received only the liquid effluent from the process plant, serving as. settling basin prior

: to discharge to the adjacent White Oak Creek, With the installation Dfa new ion.exohange plant
_ forprocesswastetreatment,thepond was no longerrequired,and was placedintoan inactive

state,

b, Physical D¢,vertptton, The basin is an unlined, earth-bermed struoture, approximately 230 ft by

_ 250 ftatthetopoftheberm,withslopingsidesdown tothepondbottom(nominally1,6× I0_

gelcapacity),The pondisopontotheenvironment,withvegetationestablishedalongtheriprap_=

banks (see Fig, 1,12), The depth of water in the basin varies, but averages about 6 ft over a

sediment/sludge layer of approximately 2 ft, Pond overflow is routed through a monitored weir
_ box that provides pumping capabilities to the adjacent, actiw equtiization basin, Effluents from

this pond are treated at the process waste treatment plant prior to discharge to White Oak
Cre_k,

c, Safety/Envtronmental Considerations, The pond sediment is contaminated with fission products,

_ actinides,and hazardousohemicalwastesas a resultof wastesettlingprocessesovertheyears,

Preliminary estimates of the radionuQlide lnvontorics of _°Sr, t3VCs, and 239'24°puare 34 C[,

200 CI,and 5 Ci,respoctivc_ly,The concentrt_tionof 239'2't°Puinindividualsedimentsamples_

7.. ranges from <I to 70 nCl/g, "rho sediment ; known to contain detectable quantities of' PCBs
and heavy metals (Pb, Hg, Cr), The pond water, however, appears to be only slightly contami.

.aL natcd with radioactivity, Due to the location of the pond on the floodplain of White Oak Creek,

--_ D the potential exists for onvironmcntal insult under 100.yr flood conditions, blo significant leak-
_
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age from tlle pond has been detected, although surface sell contamination within the pond

perimeter is present due to past operations, The basin has been used in the past as an experimen-

tal plot for the study of environmental transport mechanisms,

d, Fa,tllty Maintenance and Surveillance. Routine maintenance and surveillance of the basin is

limited to grounds maintenance, semi-annual safety inspections and continuous monitoring of

effluents from the pond overflow, These activities require less than 0,1 man-year of annual
SFMP support, Additional comprehensive monitoring (pond characterization and ground water

flow determinations) and pond repairs (lining application or ovqrflow system modifications) may

be required in the near future under DOE agreements with the State of Tennessee to alleviate
environmental concerns,

e, Unique Condittons/Reuse Considerations. The waste holding basin is located in an area of the
Laboratory,which has a high potential for reuse, if the site was restored to a clean condition,
Several design concepts have been explored recently that proposed siting of facilities in this area,

although none have been adopted, In addition to siting considerations, the presence of hazardous

materials along with radioactivity provides unique concerns on potential disposal options, These
disposal constraints are addressed further in the following section,

PROPOSED FACILITY DISPOSITION
_

a, Alternative Selection, Two basic alternatives were considered for long.term disposition of the

holding basin: (1) removal, solidification and remote disposal of the contaminated pond sedi-

i,,m, ments, and (2) in.,situ stabilization (entombment) of the residual radioactive and hazardous
•lib , materials at the pond site, Both alternatives are feasible with current technology, Other options,

including reuse applications, direct disposal of untreated sludge by shallow land burial, or use of
hydrofracture for deep well disposal, wer_ dismissed due to current technical constraints or pro.

_ grammatic considerations, The presence of hazardous wastes in the residual sediment compli-
cates the alternative selection by placing constraints on tile acceptable waste form and disposal

siteconditions,A provenstabilizedwasteform(grout)wouldbe requiredtoeliminatethehaz-

ardouswasteclassification,and/orlicensedfacilitiesutilizedfordisposal(hydrofractureisnot

• currentlylicensedforhazardouswastes),

Althoughremovaloftheresidualwastematerialsfromthepondsitewouldminimizethelong-

term risk of radionuclide releases to the White Oak Creek watershed, the expense and workerm

- exposure involved in conduct of these operations could not be justified at the present time, con-

sidering the comparatively small inventory of radioactive materials present, Instead, in.situ stabi-
ltzation of the waste is being proposed due to the relative simplicity of the operation compared to

_ other alternatives, In-piace grouting of the pond sediment would effectively tie up the residual

activity and eliminate the cost and use of off-site burial ground space, Groundwater interaction

with the waste could be adequately controlled with proper grout formulations, Application of this

option does, however, piace restrictions on the use of this area for future Laboratory activities
= and requires some level of long-term site monitoring,

Due tothenumerousissuesthatremainto be resolvedon decommissioningofthe3513 Pond,

:_ significantadditionalsitecharacterizationsand feasibilitystudieswillhave to be conducted

- _} beforea finaldecisionismade on thechoiceforsitedisposition,The planpresemedasfollows
= I_' does,however,representa feasiblesolutiontotheproblem..-
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A
b. Decommissioning Plan

1. Technical Plan. Based on the concept of in-situ stabilization of the pond sediment, the objec-

tives of the site decommissioning are to solidify ali radioactive and hazardous wastes into a

stable waste form on-site, and isolate the disposal site from long-term interactions with sur-

face water and groundwater. According to the conceptual plan for this site, the pond would

be segmented into smaller areas to provide a better controlled and more thorough fixation of

the pond contents. The majority of the clear water above the pond sediment would be

transferred to the process waste treatment system for processing prior to release. Truck-

mounted equipment would then move along the accessible side of each pond segment, extract-

ing the sediment/sludge, mixing it with grout and returning it back into the basin. A closed-

loop suction, mixing, and discharge system has been specified to eliminate the concerns with

airborne particulates. After the grout had sufficiently hardened, the remaining free liquids

would be transferr:? to the process system while an additional concrete cap is applied.

Compacted fill, graded aggregate, and appropriat.e capping (soil or asphalt) would follow,

resulting in a site grade that would alleviate surface runoff and infiltration concerns. Ground-

water control would be provided through installation of a slurry wall or grout curtain sur-

rounding the site. .

" 2. Special Equipment and Techniques. The in-situ grouting technique specified for this project -

will require development work in terms of grout constituents and in grouting equipment

modifications, Laboratory analysis will be required to specify the materials and composition

for long-term stabilization of the sediments. Special consideration will have to be giver_ to the

grout characteristics ia order to eliminate concerns over the hazardous wastes involved. Grout

: studies will also be necessary prior to specification of the materials used for the grout

curtain/siurry wall. The conceptualized grouting equipment is similar to commercially availa-

° ble equipment and would only require minor modifications to be suitable for this application.

Significant preoperational testing of the system and technique would be required prior to

application at the site.

- 3. Cost, Schedule, and Waste Volume Projections. A summary of the project schedule,

- estimated cost, and waste disposal requirements for the proposed waste holding basin decom-

_ missioning project is provided in Fig. 1.13. Project planning, equipment and grout develop-

ment, on-site D&D operations, and project closeout are estimated to extend over approxi-

mately six .,,'ears, at a total estimated cost of $7.15 million. Approximately 1.8 × 107 gal (7

× 10a m 3) of liquid waste will require handling and processing, with 2.4 X 104 ft 3 (690 m_)

of solid waste generated.

PRIORITY DETERMINATION CONSIDERATIONS

The aroject priority for waste holding basin decommissioning will be determined by the per-

ceived risk of environmental insult due to the location of the site on the floodplain of White Oak

Creek and on the need for the site for future Laboratory expansion. Based on the current conditions

_- of the basin I reiativety small inventory of radionuclides in a contained state), and on the availability

of other building sites at ORNL, immediate decommissioning does not appear to be necessary.
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PROJECT PLANNING _ 7
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Fig. 1.13. Waste Holding Basin decommissioning project summary.
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--- PROJECT Old HydrofracturcFacilityDecommissioning

FIELDOFFICE Oak Ridge CONTRACTOR MartinMarietta

BUDGET AND REPORTINGCODE AR 05 10 10 FTP/A No. ONL.WD08 SFMP WBS 4.6.12
CONTRACTOR FIELDOFFICE SFMPO

PROJECTPRIORITY 3
- PROPOSEDDISPOSITIONMODE Entombment

PRELIMINARYTEC $2,890 K ESTIMATEDPROJECTDURATION 5 years_

° FACILITY DESCRIPTION

i a. Operating History. The Old Hydrofracture Facility (OHF) was an experimental and operational
plant for the injection of waste grout into a fractured shale formation. The experimental design
was tested in 1964-1965 using dilute and concentrated waste solutions. Beginning in 1966, opera-

tional injections of concentrated liquid waste from the ORNL LLW system were routinely made

until facility shutdown in 1980. During its operation, 18 injections were made at the facility,
- resulting in disposal of more than 8 million gal of waste grout containing over 6 × 105 Ci of
= radioactivity. The plant was closed when the New Hydrofracture Facility, located just south of

--- this site, was brought on-line in 1982.
:- -- •

Z b. Physical Description. The facility (see Figs. 1.14 and 1.15) consists primarily of an injection well

approximately 1000 ft deep, five waste storage tanks, four bulk storage tanks for cement and

other solid constituents of the grout mix, waste and injection pumps, a waste/grout mixer, and

assorted piping and other equipment. The wellhead, injection pumps, and mixer are enclosed in

- concrete block containment cells, while the waste transfer pumps, waste storage tanks, and bulk

- storage tanks are separate structures. The waste storage tanks (TI-T4, T9) are buried, individu-

- ally contained, with a dry well available for observation of each tank. A concrete waste pit, built
to provide reuse of slightly contaminated process ar.d wash water during injection operations, is

_- located 50 ft north of the injection weil. A 100,000 gal open-air earth-bermed emergency waste

pond (Fig. 1.16) was constructed to contain the waste/grout mixture in the event of a wellhead

-- rupture or for other surge applications during a normal injection.

c. SafelyEnvironmental Considerations. Past operations have resulted in significant contamination
of the OHF, primarily associated with the injection/mixing ceils, the waste storage tanks, waste

pit and emergency waste pond. The contaminants are principally mixed fission products (137Cs,
9OSr ' 6°Co), with some trace amounts of transuranic isotopes. Based on preliminary site charac-

terizations, approximately 6000 Ci of residual radioactive materials are estimated to remain at

the site. The majority of this activity is believed to be associated with sludge in the buried waste

@ tanks, although the inventory in the waste pit and pond is also significant (several hundred
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curies each). In addition to the radioactivity, hazardous chemical wastes (PCB, heavy metals)

e are known to be present in the pond, The injection well has not been capl_d, but the well casing
in the waste disposal zone has been permanently grouted,

The eHF facilities are basically sound, although gradually deteriorating with time, Adequate

containment of the residual radioactivity is maintained through an active-cell ventilation system

and routine maintenance and surveillance, The waste storage tanks remain operational and

exhibit no detectable leaks, No leaks have been observed from the emergency pond or waste pit;

however, the presence of open, contaminated waters is not an acceptable long-term condition.

d, Facility Maintenance and Surveillance. Surveillance activities at the eHF include routine

inspections of the site, daily checks of negative pressure tn the containment cells, sampling and

analysis of the waste tanks dry wells, monitoring of tank liquid levels, and periodic safety inspec-

tions, Cathodic and freeze protection is provided for the tanks and the transfer system, as well as

continuous off-gas treatment, Facilities maintenance consists of general repairs, exhaust duct til-

ter changes, and instrumentation and controls maintenance. These routine maintenance and sur-

: veillance tasks require approximately 0.1 man-year of annual SFMP support,

e, Unique Condittons/Reuse Considerations, Due to the specific nature of its design and its current

contaminated and deteriorated condition, reuse of the eHF for future waste processing or other_

research applications appears impractical, However, certain equipment items (storage building,

bulk storage tanks) may have salvage value which would be addressed as part of the decommis-

sioning planning, Irt addition, the subsurface grout sheet (and its associated observa'tion wells)
=

e are expected to receive long-term attention as monitoring of the grouted waste form continues,' Hence, decommissioning activities should not compromise the grout sheet, nor eliminate existing

perimeter observation wells that will be used for this monitoring,

-_ PROPOSED FACILITY DISPOSITION

a, Alternative Selection. The assessment of alternatives for the eHF centers around the location of

the site adjacent to the inactive SWSA 5 trench area and the implications that this location

might have on the final disposal options for the site. As discussed above, reuse of the site for

= future waste processing or research applications does not appear to be practical, Dismantlement

- and disposal of ali of the facilities as I..LW in shallow land burial sites away from the area does

not seem reasonable when similar disposal facilities are so close, Rather, the most reasonable

alternative appears to be a combination of facility dismantlement and entombment, with on-site

- disposal of most of the contaminated wastes, Under this scenario, the site would be stabilized to

meet the requirements of long-term burial ground performance and would essentially become a

- part of the adjacent SWSA 5,

b, Decommissioning Plan.

-_ 1, Technical Plan. According to the conceptual plan for on-site stabilization of the eHF, ali

-_: contaminated above-ground structures (hot cells and pump house) would be decontaminated
- to levels that would allow safe dismantlement of the structures. A burial trench would be con-

structed on-site for disposal of"all of the LLW solid waste generated. The injection well would

be grouted to a point approximately 10 ft below grade, the casing cut at that level and a con-

_- _ crete cap poured to the surface, A permanent marker would be installed to identify the loca-
__
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tlonoftheformerwell-head,Entombmentactivitieswouldbe performedfortheburiedwaste 0
tanks, the waste pit cells, and the emergency pond, The tanks would require a decontamina-

tion campaign to rcsuspend the residual sludge prior to fixation within the tank cavities, The

waste pit cells have already been stabilized to some extent and would require only a final

clean.out and concrete capping to complete the effort, The pond would be stabilized In piace

by solidifying the residual sed)ment and sludge on the pond bottom and consolidating the

remaining pond structures (riprap and equipment) into a fixed form, The overall site grade
over the entombed structures would be made consistent with the lay of the land and burial

ground requirements, Any underground piping would be left in place, but grouted to restrict

groundwater transfer, Ali uncontaminated structures (bulk storage tanks, water tank, etc,)

would be evaluated for salvage or disposed of in the contractor's landfill, The storage building

7853 would be left in its present condition for potential reuse,

2, Special Equipment and Techniques, On-site stabilization activities will require special equip-

ment and techniques in three major areas: (1) cell decontamination, (2) waste tank sludge

removal and solidification, and (3) pond sediment solidification, Decontamination techniques

in use on other SFMP projects (ultra-high-pressure water jet scarification and abrasive cut-

ting, plasma arc torch cutting, chemical treatments, etc,) should be applicable to this facility, •

with little additional development required, Waste tank clean-out would be expected to follow -

similar lines as the Waste Storage Tanks project (WBS 4;6,18), with slight modifications

needed to allow for the horizontal placement of the eHF tanks, the rubber linings in the

tanks, and the grout formulation for in-tank solidification. Solidification:of the waste pond

will also require special techniques due to the nature of the pond sediments (radioactive and
hazardous wastes), Techniques similar to those employed for the Waste Holding Basin (WBS

4,6,1) may be appropriate at this site also,

3, Cost, Schedule, and Waste Volume Projections, A summary of the project schedule, cost, and

waste disposal requirements for the proposed Old Hydrofracture Facility decommissioning

project is provided in Fig, 1,17, Project planning, equipment and grout development, on-site

D&D operations, and project closeout are estimated to extend over approximately five years,
ata total estimated cost of $2,9 million, Approximately 8 × 10 3 gal (30 m3) of liquid waste

and 7 × 103 ft3 (205 m3) of solid waste will require appropriate handling and disposal. No

significant quantities of low-contamination level stainless steel will be generated as part of

this project,

PRIORITY DETERMINATION CONSIDERATIONS

Due to the remote location of the eHF and its current contained state, there is no immediate

incentive for decommissioning the site, The project priority may be determined by the perceived risk

of environmental insult due to the presence of the contaminated open pond on the site and the near-

ness of the site boundary to the White Oak Creek floodplain,

O
1-36 PROJECTOld Hydrofracture Facility Decommissioning SFMPWBS 4,6, t2



ORNL,DWG83,14840R3

YEAR 1 YEAR 2 YEAR 3 YI_AR 4 YEAR 5
.... l. _ J..... _L_.L__.L__--.[ .... l..... ! .... _L_J_-.L__. _..L__,I.--L--

ALTERNATIVESASSI_SSMt_NT A- _7\/
Slte Characturlzatlon Z_ " "

PROJECT PLANNING

Engttleu r ing Designs Z_ _7

ProJec't l'[;an _1
(.;rout: Deve [opm_nf,: . ._._7

Detaited Designs and _._._
Procedures Z_ ::: .....PROJECT D&D OPERATIONS

Dismantle Well and Hor _._
Cells

[.:ntomb Wast e Tanks "t'l- _7
T4 , T9 Z_ "

Dismantle/Enr.omb Yard _ 7
Facil IL :res

Entomb Fond .-.

Restore Site Z_ J

7
- FINAL PROJECT REPORTING

- PROJECT COSTS ($K)
, _ Annual Expense ).80 ] 10 775 985 bOO

Capital Equipment - - 25 [5 -
Total [ 80 310 8(](I] [ [) [] O 60 [.)

WASTE VOLUME PROJECTIONS
Solid (ma)

- Soil (LLW) .....
(TRU) .....

Rubble (LLW) - - _g5 40 -
(TRU) .....

_ Metal (LLW) - - 35 20 5

- (TRU) .......
Mi_, (LLW) - - - lO ]O

- (TRU) .....

- Total ( LLW) - - 120 70 l 5
-- (TRU) .....

= Liquid (m3)
-_ ProcessWaste .....

LLW - - - 2 0 I.O

Fig. 1.17. Old Hydrofracture Facility decommissioning project summary,
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PROJECT Gunlte Storage Tanks Decommissioning
FIELDOFFICE Oak Ridge CONTRACTOR Martin Marietta
BUDGET AND REPORTINGCODE AR 05 10 10 FTP/A No, ONL-WD08 $FMP WB8 4,6,13

CONTRACTOR FIELDOFFICE $FMPO
PROJECTPRIORITY I0

PROPOSEDDISPOSITIONMODE Entombment

PRELIMINARYTEC $5,700 K ESTIMATEDPROJECTDURATION 4 years

FACILITY DESCRIPTION

a. Operating History. The Gunite Storage Tanks were installed in 1943 for the collection, storage,

and transfer of liquid LLW as an integral part of the ORNL liquid waste system, During the 35

years of active service (1943-1978), they served numerous resvarctt and development projects,

and received a variety of waste compositions, Liquid wastes were collected, treated, and stored in
these tanks, with l_riodic transfers to the waste vvaporator for volume reduction and then to

: final disposal sites in the adjacent Melton Valley, The early practice of n©utrallzation of the

acidic waste solutions with NaOH or COCO3resulted in precipitation of chemical salts and other
: compounds, with subsequent collection on the tank bottoms. These precipitates accumulated as

sludge layers in many of the tanks, and at the end of active service approximately 400,000 gal of
residual material remained in the tanks, A sludge removal campaign was conducted in 1982.84

by the ORNL Waste Management Operations Program to dispose of the majority of the

remaintr_g material At the conclusion of this dfort, less than 100,000 gol of tank heels
_ remained. Further efforts to remove these heels are planned for FY 1985-86.

b. P,_ysical Description. The south tank farm (Site 3507) containing the Gunite Tanks, is located

: in the approximate center of the ORNL Bethel Valley complex, surrounded by several active

_= facilities and major thoroughfares (Fig. 1,18), This tank farm consists of six cylindrical, domed
=_ waste storage tanks (W-5 to W-10), each 50 ft in diameter with an 18 ft vertical height at the

center and 15 ft height at the walls. The storage capacity for each tank is approximately

170,000 gal. The tanks were built of steel-reinforced Gunite (a trade name for a mix of cement,
: sand, and watcr sprayed against a form) with no insid_ liner, The six tanks are buried under 5 to

_ 6 ft of earth cover and are arranged in a 60 ft center-to-center square matrix. Each tank was set
= on a concrete dish and installed with a sampling dry weil, associated piping, valve pit, controls,
- and an off-gas monitoring and filtering system. The sludge removal project has resulted in little

physical change in the tanks, Additional access holes have been drilled into the tanks and perma-

qp nent structural supports and sluicing equipment constructed within the tank farm
area (Fig.
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1,19), Upon oompletlorloi' the sludge removaloi'forts,tills equipment will likely remain in plane

O for uselr,t final do_ommlsstotttnga<Jtlvttlo_,
=, ,S'_ety/Envh,onmen_al Conslderattons, The tanks are believed to be structurally ,ound and arc=

In an operablecondition,However,basedon observationsduring the sludgeremovalproject,the
Interior walls have suffered some deterioration, Containment of the residual radioactivity

(estimated at approximately 2 × l04 Cl) Is still considered adequate and tile further scheduled

_laan out of tho tanks should reduce the inventory oonstdc_rably,The principal radionuclides

remaining are IJTCsand 9°Sr, with some tranauranlcs present, Measured dose rat_,_in the tanks

at the present time range from 13 to 250 mrad/h at the tank openings, to 20 rad/h just above
the waste solution remaining Iri tank W.10, Surface and subsurfaQe soil contamination is present

at the tank farm and the area is identified as a radiation/contamination zone,

d, Favlltty Maintenance and Surveillance, Routine surveillance and tank farm monitoring is pro.

vlded through the ORNL $FMP maintenance and surveillance program, The ORNL Waste

" Operations Control Center Is utilized for continuous surveillance of collection tank inventories

and transfers, and monitoring of groundwater in the vicinity of the site, Periodic sampling and

analysis is conducted from dry wells adjacent to the tanks to give an indication of the tank con.

tainment integrity, Off-gas monitoring and filter testing ts performed routinely, Maintenance of
monitoring equipment and controls is performed on un as.required basis, with the. majority of

, site repairs and lrnprovement provided through the active sludge removal project, The routine

maintenance and surveillance tasks involve approximately 0,2 man-year of annual SFMP sup.

port, Other than the heels removal project identified earlier, no major facility repairs or

improvements have bee_| identified for these facilities in the near future,

e. Unique Condtttons/Reuse Considerations, Even in their present condition_ the Gunite Tanks are

viewed as an asset to the Laboratory, The 1 million gallons ot' storage capacity represented by

these tanks provides operational surge capacity for the active waste system, Although long.term
reuse of the tanks is not considered feasible due to structural limitations and the lack of second.

ary containment, the,,se tanks have the potential for limited use as an interim coll,_otion and

transfer point. The tanks have found use within the ORNL SFMP by providing cost.effective

- waste collection during decommissioning work at the adjacent Metal Recovery Facility (WBS

:_ 4,6,7), Other potential applications include use of the tanks for collection, holdup, and transfer
of the Laboratory process waste while replacement of the currently used Equalization Basin is

conducted, and use for emergency holdup of liquid LLW in case of a prolonged disruption of

disposal operations,

PROPOSED FACILITY DISPOSITION

a. Alternative Selection. As dtscut;sedabove, reuse of the Gunit= Tanks for long.term transfer and
: storage of liquid waste is not considered feasible due to their structural limitations and lack of

secondary containment, Extensive decontamination would be required prior to any attt,npt at
= facility refurbishment, the cost of which would be prohibitive, Therefore, consideration has been

given to the dismantlement and entombment options as the most likely alternatives, While both

are technically feasible, the cost associated with controlled segmenting of' the tanks was signift-

= cantly more than for entombment, In addition, the radiation hazards associated with tank dis-

O mantlement make the entombment option even more attractive, While the concept of long-term
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O irl this location of the is consistent with the
waste disposal Laboratory not Laboratory's long-
range site plans, the increased cost and personnel exposures that would result from the removal

option cannot be justified, Based on these considerations, entombment has been specified for the

Guntte Tanks, with removal of the aontamtnated soil and surplus equipment recommended tor
the surrounding site, -.

b, Decommissioning Plan,

1, Tecilnleal Plan, The conceptual plan for Guntte Tank decommissioning specifies remote

removal of any residual liquids and sludges, cursory decontamination of tank interior surfaces,

entombment of the tank voids with grout or other appropriate materials, dismantlement of

transfer lines, pump and valve pits and other associated instrumentation and controls, removal

= of contaminated soil from the vicinity of the tanks, and restoration of the site to a natural

" grade, Decontamination activities for the tanks would be conducted remotely from existing

work platforms, with the goal of removing any free liquids and easily.removable solids, If the

current heels removal campaign being conducted in the tanks is successful, this step could be

significantly reduced in scope, Wall decontamination using high pressure sprays may also be
utilized to further reduce contamination associated with the concrete surfact_ layers, After

tank decontamination is completed, entombment operations could begin, utilizing a specially
: formulated grout mix, or a more simplified mix specified as appropriate, This decision would

have to be based on an assessment of the long-term stability and containment features

required. As tanks are entombed, the associated support piping, valve stations, off-gas lines

- _ and otherinstrumentationand controlswouldb¢ dismantled,and appropriatelypackagedfor

,'qp burial as LLW, Work platforms would be moved from tank to tank and finally dismantled
and stored at the end of the dfort, The, final site activity would involve re,moral of the largo

_ volume of contaminated soil surrounding the tanks, While not ali of' the soil in the tank farm

is contaminated, this conceptual plan has specified removal to an average depth of five feet
- overtheentireslt¢,Additionalsoilcharacterizationwouldhavetobe conductedtodetermine

_ the actual extent of this effort, Fill dirt would then bo provided to bring the site grade to a

levelconsistentwiththesurroundingareaandappropriatesitemonitoringprovide,d,

" 2, Special E#uipment and Techniques. Tank decontamination and grouting will require special

:- remote-operatedequipment,While thebasicsupportequipment(platforms,pumps,piping

and controls) is already available at this site, some refurbishment and alterations will have to

be made, Reuse of theroboticequipmentspecifiedforthe,Wast, StorageTanks Project

(WBS 4,6.18)hasbeenassumedforthisprojectalso,Tank groutingwillrequiresome devol.

- opmcntwork priortooperationstodeterminetheoptimumgroutcompositionand operating

parameters,

= 3, Cost, Schedule, and Waste Volume Projects. A summary of the project schedule, estimatt_d
__

costsand wastedisposalrequirementsfortheproposedGuniteTanksdecommissioningproject

isprovidedinFig.1.20.Projectplanning,D&D operations,and projectel,scoutareestimated

: toextendovera periodofapproximatelyfouryears,ata totalestimatedcostel$5.7million.

-_" Approximately 2,3 × 105 ft3 (6400 m_) of solid radioactive waste and 4,4 X 10'_gal (1,7 ×

10:)m2) of liquid radioactive waste will require appropriate handling and disposal,

: •
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d Fig. 1.20. (;unite Storage Tanks decommissioning project summary.
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Q PRIORITY DETERMINATION CONSIDERATIONS
The Gunite Tanks present no immediate occupational, public or environmental concern in their

present conditions. In fact, the tanks represent a valuable asset for short-term liquid waste holdup

and storage, Reuse of these tanks is being considered by the Waste Management Operations Pro..

gram for the next several years. Consideration should therefore be given to delaying final tank
entombment until their useful life has been exhausted.

O

O
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: PROJECT Waste Storage Tanks Decommissioning

FIELDOFFICE Oak Ridge CONTRACTOR Martin Marietta
BUDGET AND REPORTINGCODE AR 05 I0 10 FTP/A No. ONL-WD08 SFMP WBS 4,6,18

CONTRACTOR FIELDOFFICE SFMPO

= PROJECTPRIORITY 6
= PROPOSEDDISPOSITIONMODE Dismantlement

PRELIMINARYTEC $8,500 K ESTIMATEDPROJECTDURATION 7 years

FACILITY DESCRIPTION
_=

= a. Operating History. Since the beginning of ORNL operations, underground waste storage tanks

have been utilized for collection, interim storage, and transfer of liquid wastes. In general, tanks
were installed to service specific laboratory facilities and provide a central hold-up and pre-

treatment location prior to final processing through the LLW evaporator system. When the

II requirements for tanks usage were completed, or operational problems forced tanks to be taken

- out of service, the individual tanks were placed into a standby condition awaiting final disposi-

= tion. Fifteen of the tanks are in such an abandoned state as part of this ORNL SFMP project.

- The name, location, and characteristics of these tanks are listed in Table 1.2. Six additional

abandoned tanks are included as a separate project (WBS 4.6.13).-

-- b. Physical Description. The abandoned waste storage tanks can be classified into two general cat-
egories based on their physical characteristics. As identified in Table 1.2, 6 of the 15 tanks are of

- sprayed concrete (Gunite) construction, while the remaining 9 are of stainless steel (S.S.). Typi-
-_ cal installation schematics of each tank type are provided in Figs. 1.21 and 1.22. Tank capacities

vary from 1,000-42,500 gal (Table 1.2). Most of the tanks are buried approximately 6 ft below

= ground, have buried piping and controls still intact, and contain some groundwater monitoring

__= capabilities. Eight of the tanks have experienced leaks in the transfer piping or the tanks them-
-S selves, or are collecting groundwater through infiltration.

::-__ c. Safety/Environmental Consideration. In their present states, the waste storage tanks present lit-

tle hazard to operating personnel, the public, or the environment, Although the tanks contain

varying amounts of residual liquid and sludge, exhibit internal dose rates from <1 to 6,500

mrad/h, and have surface contamination on ali internal surfaces, the containment and monitor-

- ing systems are adequate for control of the remaining activity. Approximately 200 Ci of activity
__ (principally 137Cs and 9°Sr) is estimated to be present in the abandoned tanks. In addition, due

to past operations, soil in the vicinity of many of the tanks has become contaminated, resulting

_ in establishment of radiation/contamination zones for most of the tank farms. Radionuclide
=- migration away from these sites has been minimal.
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Table 1.2. Waste Storage Tanks Summary

Capacity Present
Service Reason for Construction

Tank Location Dates Abandonment (gal) Contents

- W-1 Site 3023 1940s- 1960s Leaks Gunite 4,800 Liquid

W-2 Site 3023 1940s-I 960s Leaks Gunite 4,800 Liquid/sludge

W-3 Site 3023 1940s-1960s Collects water Gunite 42,500 Liquid/sludge

W-4 Site 3023 1940s-1960s Collects water Gunite 42,500 Liquid/sludge

-- W-II Site 3023 1940s-1960s Leaks Gunite 1,500 Liquid/sludge -

W-13 Site 3023 1940s-1958 No use S.S. 2,000 Liquid -

: W-14 Site 3023 1940s--1958 No use S.S, 2,000 Liquid

W-15 Site 3023 1940s-1958 No use S.S. 2,000 Liquid/sludge

- WC-I SW of 3037 1950-1968 Leaks S.S. 2,000 Empty O
--- WC-15 SE of 3587 1951-1960s Leaks S.S, 1,000 Liquid/sludge
z

WC-17 SE of 3587 1951-1960s Leaks S.S. 1,000 Liquid/sludge
- TH-I S of 3503 1948-1970 No use S.S, 2,500 Liquid

-_ TH-2 S of 3503 1952-1970 No use S.S, 2,400 Empty
TH-3 S of 3503 1952-1970 No use S.S. 3,300 Liquid

TH-4 SW of 3500 1940s-1960s Filled w/sludge Gunite 14,000 Liquid/sludge

=

==

_

----- • I
_

--2.
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O d, Facility Maintenance and Surveillance, Routine surveillance and tank farm monitoring is pro-
vided for ali of the inactive waste tanks through the ORNL SFMP maintenance and surveillance

program, The ORNL Waste Operations Control Center is utilized for continuous surveillance of
collection tank inventories and transfers, and monitoring of groundwater in the vicinity of the

tank farms, In addition, periodic sampling and analysis is conducted from-dry wells adjacent to

the tanks to give an indication of the tank containment integrity, Maintenance of monitoring

equipment and controls is performed on an as-required basis in conjunction with operations at

nearby active facilities, The routine maintenance and surveillance tasks involve approximately
0,2 man-year of annual SFMP support, No major facility repairs or improvements have been
identified for these facilities in the near future,

e, Unique Condltions/Reuse Considerations. Due to their current conditions and design limitations,
- reuse of the abandoned waste tanks is not considered practical, The lack of double containment

and the suspect integrity of many of the tanks would not allow their use for any long-term proc-
ess applications, The presence of sludge in several of the tanks will complicate the decontamina-

tion and/or disposal tasks by requiring significant waste removal efforts prior to final decommis-
sioning,

PROPOSED FACILITY DISPOSITION

a, Alternative Selection. The assessment of alternatives for the waste storage tanks centered around

- the two basic options of entombment and complete removal (dismantlement), As discussed

O above, reuse of the tanks is impractical due to the presence of leaks in many of the tanks andthe outdated containment, transfer, and monitoring designs, The proposed alternative of tank

dismantlement was determined to be the only option that provided an acceptable long.,term solu-
tion to the abandoned tanks. Tank entombment would only result in an increase in the number

of radioactive waste disposal sites at ORNL, and would permanently tie up potentially valuable
: areas within the main ORNL complex. Furthermore', entombment of the tanks would not ade-

quately address the soil contamination problems that are associated with many of the abandoned
tank farms,

%-

b. Decommissioning Plan.

: I, Technical Plan. The conceptual plan for waste tanks decommissioning specifies the disposal
_

- of the residual waste in the tanks, the tanks themselves and ali associated piping and controls,

and the contaminated soil in the vicinity of the tanks. One-piece tank removal was selected
for the stainless steel tanks and the smaller concrete tanks (<15,000 gal) with controlled seg-

menting specified for the larger concrete tanks, Prior to removal of any of the tanks, the

remaining liquids and sludges would have to be removed, Although most of the tanks have

-_ been isolated from the active tank farm system, temporary tie-ins would be established to

allow for access to the active process systems, Residual materials would be resuspended and

s transferred to the waste evaporator facility for volume reduction prior to disposal via

hydrofracture. Additional decontamination of the interior of the tanks would be accomplished
= by chemical washing or concrete scarification, as appropriate. In addition to the removal of

the tanks, ali associated facilities (pump pits, valve stations, etc.) and contaminated soil would

,d_ be disposed of as solid LLW. In some instances, only that soil immediately adjacent to the
I_ tanks would require disposal, while in other instances, the soil throughout the tank farm
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A
would have to be removed, The transfer pipelines into and away from the sites would be

removed to the nearest tie-la to the active system or at a well-defined site boundary, The final

project task would Involve restoration of the site to a natural, controlled state.

2. Special Equipment and Techniques, Both the decontamination and tank segmenting tasks will

require development and use of special equipment and techniques, Sluicing and removal of

the remaining liquids and sludge from the tanks will involve remote operated proces_ equip-

ment, as will the chemical decontamination and scarification of the Interior surfaces, High

pressure and ultra-high-pressure water jet systems have been specified for use for this project,

with robotic control of the spray nozzels, Tank access would be made through the top utiliz-

Ing special contained work platforms. Segmenting of the concrete tanks will require special

containment to control the process_ again utilizing the water jet system for abrasive cutting.

3. Cost, Schedule, and Waste Volume Projections, A summary of the project schedule,

estimated costs and waste disposal requirements for the proposed waste storage tanks decom.

missioning project is provided in Fig, 1,23. Project planning, D&D operations, and project

closeot,t are estimated to extend over a period of approximately seven years, at a total

estimated cost of $8,5 million. Approximately 4 × 105 ft3 (1 × 104 m3) of solid radioactive

waste and 5.5 × 105gal (2 × 103 m3) of liquid waste will require appropriate handling and _
disposal,

PRIORITY DETERMINATION CONSIDERATIONS

-_ Although the waste storage tanks present no immediate occupational, public, or environmental O

concern in their present conditions, the presence of such contaminated facilities in widely scattered

locations in the main ORNL complex is not an acceptable long-term situation, Consideration

should be given to disposition _f tanks on a priority basis (based on hazard) as complete tank farms

are abandoned. Removal of tanks from active locations should be avoided, unless deteriorating con-
ditions require more immediate action.

: O
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PROJECT StorageGardenDecommissioning

FIELDOFFICE Oak Ridge CONTRACTOR MartinMarietta
BUDGET AND REPORTING CODE AH I0 20 O0 F'rP/A No, ONL.WD09 BFMP WBS 4,6,16

CONTRACTOR FIELDOFFICE 8FMPO

" PROJECTPRIORITY 13
PROPOSEDDISPOSITIONMODE Entombment

PRELIMINARYTEC $55 K ESTIMATEDPROJECTDURATION l year

__ FACILITY DESCRIPTION

a, Operating History, The 3033 Storage Garden was used to store sealed radioactive sources, mis.

cdlancous contaminated items, and irradiated targets prior to processing, during the period 1956

to 1975, Its use was discontinued due to the lack of need for this type of facility in its present
-

e locationand duetothelimitedamountofshieldingprovided,
_, Physical Description, The facility consists of seven stainless steel cylinders, approximately I ft in

diameter and 5 ft long, set in concrete with about 3 in. extending above ground-level, Each well

is equipped with a s_.hieldedcover that extends approximately I ft into the weil, Several of the

wells contain metal storage racks, The garden is located immediately behind Building 3033, in a
little usett or accessed area Fig, (I,24),

- c, Safety/Envlronmental Considerations, Only low levels of residual contamination remain in the

storage garden, principally in the form of surface contamination on the steel walls, Beta.gamma
doserateson theinteriorofthewellsrangefrom<0.Ito40 mrad/h,withmeasuredtransfera-

blecontamination levels from <200 to 9,400 dpm/100 vm2, No stored radioactive materials or
- radiation sources remain in any of the wells, The garden is believed to be structurally sound,

withno evidenceofpastleakage,

_. d, Facility Maintenance and Surveillance. Minimal routine maintenance and surveillance is

requiredforthisfacility,due tothelow levelsofcontaminationpresent,itsisolatedand regu-

latedlocationand thecurrentstructuralconditions,Periodicradiologicalsurveillanceiscon-

-_ ductedtodocumentthesiteconditions,and maintenanceperformedonlyasrequired.

_ e. Unique Conditions/Reuse Considerations, There is limited reuse potential for the storage garden

:- due toitsshieldinglimitationsand accessrestrictions.Currentactivitiesintheadjacentlabora-

toriesdo notrequirethistypeoffacility,norwoulditbefeasibletoreusethewellsforstorageof

-= high-activity samples without structural modifications to provide double containment and addi-

-: Q tional shielding,
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O PROPOSED FACILITY DISPOSITION
a. Alternative Selection. The location and structural t_haractertstics of the 3033 Storage Garden

severely restrtct its reuse potential, In addition, due to the active research facilities Immediately

adjaaent to the site, access limitations would hinder any stgniflaant dismantlement efforts,

Therefore, lt is proposed that the storage wells be decontaminated to low smear levels and

entombed in place, This entombment is not expected to impact future use of this area nor place

restrictions on the ultimate disposition of the adjacent facilities,

b, Decommissioning Plan,

1, Technical Plan. Entombment of the storage garden would involve initial decontamination of

the stainless steel wells and surrounding surface areas using standard chemical washing tech-

niques, The storage racks and shielded covers would be removed and disposed of as LLW,
Once manual decontamination efforts had resulted in acceptably low levels of residual surface
contamination, the wells would be filled with grout, an appropriate cap poured owr the entire
garden area, and a p¢_rmanentmarker installed to document the tmtombmont conditions,

2, Special Equipment and Techniques. No special equipment or techniques would be required
for this project, Duo to the low.levels of residual contamination, hands-on decontamination

and use of long-handled tools are all that will be needed,

3, Cost, Schedule and Waste Volume Projections, A summary of the project schedule, estimated

- costs, and waste disposal requirements for the proposed Storage Garden Decommissioning

Project is provided in Fig, 1,25, Project planning, on-site D&D operations, and project

clos_out are ¢_stimate,d to t_xtend over a period of approximately twelve months, at a total
estimated cost of $55,000. Approximately 70 fta (2 rna) of solid waste will require appropriate

-

handling and disposal,
-

PRIORITY DETERMINATION CONSIDERATIONS
2

Duo to the isolated location of the storage garden, its low levels of residual contamination, and

its structural integrity, there is no immediate incentive for decommissioning the site, However, due

to the small magnitude of the proposed effort, it could be conducted whenevt_r the required level of
funding was available,

N
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FacllJ. t:_,' Entombment

i

FINAL PROJECT REPORTING

7

PROJECT COSTS ($K)

Annual Expen,_e 55
Capl(al Equipment -

- Total 55

WASTE VOLUME PROJECTIONS

Solid (m3!
Soil (LLW) -- "

(TRU) -
_ Rubble (LLW) -

(TRU)

Metal (LLW) I
(TRU)

Mist, (LLW} t
(TRU) -

Total (LLW) "2
(TRU)

: LL_quld(m3)
ProcessWaste
LLW

Fig, 1,25. 3033 Storage Gardendecommissioning project sumnlary,
_

e
_ .......

1-58 PROJECT Storage Garden Decommtssbning SFMP WBS 4,6,16



'PROJECT Carbon.14ProcessSystemDecommissioning

FIELDOFFICE Oak Ridge CONTRACTOR MartinMarietta
EUDGLrr AND REPORTING CODe AH 10 20 00 FrP/A No, ONL,WD09 SFMP WBS 4,6,19

CONTRACTOR FIELDOFFICE SFMPO
PROJECTPRIORITY 16

" PROPOSEDDISPOSITIONMODE Passive Protective Storage
PRELIMINARYTEC * ESTIMATEDPROJECTDURATION *

• Remainingprojectfundingwillbe providedthroughmalntenanct_and
surveillancetask,

.....

FACILITY DESCRIPTION

a. OperatingHistory,The carbon.14processsystemwas constructedin 1956toprepare14C(as

bariumcarbonate)fromberylliumnitridetargetsthathad been{rradiatcdatHanford,The facil-

e itywas operateduntil1975,when commercialproductionof14Celiminatedthenccdforroutlno
- productionofthisradionuclideina governmentfacility,
Z

b, Physical Description. The process facility is located in a containment enclosure in the southwest

- cornerof Building3033.A,a corregated-metalsidedstructure,The t4Cprocessequipmentcon.

sistedprimarilyofa 20 galdissolvervessel(glass-linedsteel)locatedina concreteshieldedpit

underthefloorofthefacility,a stainlesssteelglove-box,and a generalprocesshoodcontaining

- scrubbers,furnacesand gasconveners(Fig,1,26),The equipmentwas housedina 9 ftby 12ft

roomwithconcretefloor,separatedfromadjacentlaboratoryfacilitiesby a removablewallpanel
" and access door, Decontamination efforts conducted In 1983-1984 resulted in the removal of ali

- of the process equipment and placement of the faciltty into a passive protective storage mode,

_- The room is now empty (Fig, 1,27),

c, Safety/Envlronmental Considerations. Prior to the !983-1984 decontam_.nation efforts, the facil-
"_ itywas significantlycontaminatedwithbetaactivityassociatedwithresidual14C(up to i0_'

dpm/100 cre2), This residual activity was the source of recurring contamination problems in the
-: adjacent,activelaboratoryandwas thereasonforthedecontaminationcampaign,At theconclu.

sionofthefacilitydecontaminationefforts,allmajorsourcesofcontaminationwereremoved,

= the remaining activity fixed in-piace, and the facility designated as a regulated zone (<1000 ,

- dpm/100 cm2 transferable beta-gamma, <0,25 mrad/h direct beta-gamma), There are no signif-
icant safety or environmental concerns with the facility in its current condition,

- e
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A

d. Facility Maintenance and Surveillance. In its present condition, the carbon-14 facility requires
minimal annual maintenance and surveillance (<0, I man-year), No major repairs have been

identified through the planning period,

e. Unique Conditions/Reuse Considerations. The C-14 facility is in a reusable condition at the

present time. The facility is located in the Isotopes area of ORNL, with adequate-Containment

systems to allow for future processing applications. Few restrictions would be placed on the reuse

of the site due to the low levels of fixed contamination remaining.

PROPOSED FACILITY DISPOSITION
1

The C-14 facility has been placed in a passive protective storage mode with ali of the former

process equipment and significant residual radioactive materials removed. No further

decontamination or decommissioning efforts are planned for this facility, The site will be main-

tained under SFMP maintenance and surveillance control until an acceptable reuse for the site is

i found, or until final disposition of the adjacent laboratory (not currently an SFMP site) is under-

taken. No additional decommissioning funding or waste generation is anticipated for this project,

PRIORITY DETERMINATION CONSIDERATIONS

As no project decommissioning funds will be required for this facility, no priority determina-

tion is necessary for this project.

0
-=

z-

_
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PROJECT Waste Evaporator Facility Decommissioning ,

FIELDOFFICE Oak Ridge CONTRACTOR Martin Marietta
BUDGET AND REPORTINGCODE AH I0 20 00 FTP/A No. ONL-WD09 SFMP WBS 4.6.20

CONTRACTOR FIELDOFFICE SFMPO
- PROJECTPRIORITY 9

PROPOSEDDISPOSITIONMODE Dismantlement

PRELIMINARYTEC $650 K ESTIMATEDPROJECTDURATION 2 years

FACILITY DESCRIPTION

= a. Operating History. The Waste Evaporator Facility (Building 3506) received the LLW liquid

_ waste streanls from ORNL Laboratories and other processing areas during the period

1949-1954. The evaporator system was used for concentration and volume reduction of the liquid=

O waste stream prior to its final disposal in the adjacent Melton Valley. The facilities were deacti-
vated and placed into a standby mode when the currently active LLW evaporator facility (Build-

__ ing 2531) was brought on-line. Subsequent decontamination of the Waste Evaporator Facility

was conducted to provide room for installation of experimental equipment for fission product
purification studies_and for demonstration of radioactive waste incineration. The facility has

been inactive, except for use as a temporary storage area and change house, for approximately

ten years.

b. Physical Description. The facility, located on the west end of the south tank farm (Site 3507),

_- consists primarily of a reinforced concrete cell with underground piping, valve pit and an

attached wood-framed operating area (Fig. 1.28). Almost ali of the original process equipment

has been removed from the building during previous decontamination campaigns. As part of

these decontamination efforts, a new concrete floor was poured in the cell area in order to fix_z

_- any remaining activity. The building structure is basically sound, although the interior is in a

=_ state of disrepair due to its abandoned condition.

c. Safety/ Environmental Considerations. Due to previous decontamination activities, the accessible

areas of the facility contain only low levels of contamination. Contaminated pipe chases and sur-

plus support equipment associated with the previous evaporator operations were found to exhibit

__ dose rates up to I0 mrad/h, with transferable surface contamination of several thousand

dpm/I00 cm 2, The most significant radiological hazards remaining at the site are the abandoned
valve pit on the north side of the cell, and the fixed contamination in the cell floor. Curie levels

,li of residual radioactivity are known to remain in these areas, with estimated exposure rates of

-
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1-100 R/h. Soil contamination in the vicinity of the site is known to exist, associated with both

O the operations and the activities of the adjacent tank farm,evaporator

d. Facility Maintenance and Sumeillance, Minimal routine maintenance or surveillance is required

for the facility in its current state. Periodic safety Inspections and radiological surveillance are
i

conducted to document the status of the site. Maintenance of the facility is provided on an as-

required basis, Less than 0.1 man-year of SFMP support is required for the M&S activities, No

major repairs or improvements to this facility are planned for the near future,

e, Unique Conditions/Reuse Considerations, Due to structural deficiencies of the building, the lack
of foreseeable need for this type of structure, and tiae restrictions that would be placed on future

site usage in the tank farm area, there appears to be little reuse potential for the Waste

Evaporator Facility.

PROPOSED FACILITY DISPOSITION

a, Alternative Selection. As discussed above, the limited reuse potential of the facility leaves the

options of entombment and dismantlement as the most feasible decommissioning alternatives,

Facility entombment, although technically acceptable, would piace restrictions on the future use

_- of the site and would result in either a near-surface or above-ground monolithic structure, The
presence of such a structure in a centrally located area of tile Laboratory would not be desirable

or consistent with the current policy of separating waste disposal operations from the main

: ORNL research areas. Due to the re!atively low levels of contamination remaining at the site,

and the simplicity of the facility, structural dismantlement appears feasible, lt would not result

a_ in significantly more personnel exposure, cost, or burial ground space

A

than the entombment

: option. In addition, the dismantlement option provides t'or a more comprehensive clean-up of the

contaminated soil associated with the site. Therefore, based on these considerations, facility dis-

_ mantlement has been. chosen as the proposed decommissioning alternative,_

--_ b, Decommissioning Plan.
1, Technical Plan. The conceptual plan for facility dismantlement is relatively straightforward,

- The two primary areas of concern are the contaminated valve pit and the fixed activity in the

cell floor. Dismantlement activities would begin with removal of the uncontaminated or
- slightly contaminated upper structures, After providing adequate containment over the more

contaminated evaporator cell and valve pit, concrete segmenting would be conducted, The
o valve pit would be cut loose from its transfer piping and removed intact. Similarly, the eva-

porator cell floor would be cut into blocks and removed intact as individual pieces. By avoid-

ing the extensive decontamination that would be required for more piecemeal dismantlement,

significant cost and personnel exposure could be avoided. After the building has been razed,

= the contaminated soil under the site, as well as the soil and piping immediately adjacent to

_: the site, would be removed. Utility services, transfer piping, and cell ventilation ductwork
--_

would be capped at the established site boundary. Site grade would be reestablished after dis-

mantlement is completed, to be consistent with the surrounding area.

2. Special Equipment and Techniques, Special equipment and facilities would be required to

provide containment of the dismantlement operations and for concrete cutting. Modifications

-_ _ to the existing cell ventilation system may be sufficient for contamination control, or a new
qP
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• •ventilation and filtration system required, An additional temporary enclosure will be neces-

sary once the structural dismantlement of contaminated areas begins, Ultra-high.pressure

water j_t abrasive cutting capabilities should be available for use on this project for the con-

crete segmenting needs,

3. Cost, Schedule, and Waste Volume Projections. A summary of the project schedule,
estimated costs and waste disposal requirements for the proposed Waste Evaporator Facility

decommissioning project is provided in Fig, 1,29, Project planning, D&D operations, and proj.
q

ect closeout are estimated to extend over a period of approximately two years, at a total

estimated cost of $650,000, Approximately 2 × 104 ft3 (645 ml) of solid radioactive waste

and 8 × 103 gol (30 m3) of liquid waste will require appropriate handling and disposal, No

significant volumes of low-contamination level stainless steel will be generated,

PROJECT DETERMINATION CONSIDERATIONS

In its present condition, the Waste Evaporator Facility does not pose any immediate hazard to

ORNL personnel, the public, or the environment, Decommissioning of the facility should be coordi-
nated with the final disposition of the adjacent facilities in the south tank farm area, due to their

location, the interrelationships between facility services, piping, and ventilation systems, and the

need to address the soil contamination problem of the whole area at one time,

O
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O ORNL,DWG83,1484OR3

YEAR 1 YEAR 2 YEAR 3 YEAR 4 YEAR 5
. J __ 1 .....I_. _..L._. l IJ [ .L_ I _L_L.___J__J__J__

___VALTERNATIVES ASSESSMENT j. -.
/..),

PROJECT PLANNING

Engineering Designs _-"_ _ 7

Project Plan _ 7

Equipment Development _--
PROJECT O&D OPERATIONS

Site Preparation / _--71

Building Dismantlement , /_ V_
Site Restoration

-

- FINAL PROJECT REPORTING 7

O PROJECT COSTS (SK)
Annual Expense 1 25 490
Capital Equipment '25 10
Total 150 500

WASTE VOLUME PROJECTIONS
- Solid (m3)
= Soil (LLWi - 2 '25
= (TRU) - -
- Rubble (LI.W) - 400

(TRU) - -

= Metal (LLW) - -
(TRU) - -

Misc. (LLW) - 20
(TRU) - -

Total (LLW) - 545
==3

-- (TRU) - -

- Liquid (m3)
Proce'_ Waste - -

- LLW - 30

Fig. 1.29, Waste Evaporator Facility decommissioning project summary,

-

_

0
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PROJECT Fission Product Pilot Plant Decommissioning

FIELDOFFICE Oak Ridge CONTRACTOR Martin Marietta (ORNL)
BUDGET AND REPORTINGCODE AH I0 20 00 F'rP/_ NO, ONL.WD09 SFMP WBS 4,6,21

CONTRACTOR FIELDOFFICE SFMPO
PROJECTPRIORITY 8

PROPOSEDDISPOSITIONMODE. Dismantlement

PRELIMINARYTEC $1,065 K ESTIMATEDPROJECTDURATION 3 years

FACILITY DESCRIPTION .~

a. Operating History, The Fission Product Pilot Plant (FPPP), as now named, first existed in 1948
. and was referred to as the l°6Ru tank arrangement, At that time, the facility consisted of a con-

crete pad with tanks, surrounded by stacks of concrete blocks. Several modifications around

/ 1950-51 resulted in a hot cell facility with attached operating areas, The FPPP was used in the/

_ fission product development program for the separation of curie quantities of various radionu-
clides from LLW liquid waste streams, It was abandoned in 1958 when it was replaced by the

Fission Product Development Laboratory (WBS 4,6,8),-

= b, Physical Description. The facility consists primarily of an unlined concrete-shielded cell, approx-
imately 20 ft by 10 ft by 8 ft high, with an adjacent shielded operating area, At the time it was

: abandoned, the hot cell contained several small (50-gal capacity) ?.tainless steel vessels and

- columns, with associated piping, calving and controls, After shutdown, the remaining hot cell

- portion of the building was sealed with concrete block and additional concrete block shielding
- added to reduce the radiation levels in the surrounding area, The total wall thickness of the cur-

rent structure varies from 3 1/2 to 4 1/2 ft with a 2 ft concrete roof, Ali entrances to the build-
= ing are completely sealed. The FPPP (Building 3515) is located on the east side of the south

tank farm (Fig, 1.30).

c. Safety/Environmental Considerations. Radiation levels within the hot cell prior to facility clo-
: sure ranged up to 100 R/h, with the major contaminants being t37Cs and 9°Sr, The residual

- radionuclide inventory is believed to be in the range of tO to 100 Ci, although no recent survey
information is available due to the lack of direct access, Contamination is known to be present

- underneath and adjacent to the building due to drain line leaks during past operations, The cur-

= rent encasement structure appears to be structurally sound and providing adequate containment.

d. Facility Maintenance and Surveillance. Minimal routine maintenance or surveillance is required

/ for the FPPP in its current contained condition. Annual safety inspections and periodic radiologi-
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Q ¢al to document the condttiotis of th¢_site, No routine maintenance issurveillance performedal'O

performed, and no major repairs or improvements are anticipated In the near future,

e, Uniqu_ Condtttons/Reuse Considerations, Du¢_to the high aontamtnatton levels associated with

the building, prot_essequipment and surrounding soil, reus_ of the FPPP appears to be impracti-
cal, In addition, the current structural encasoment and facility location tn the south tank farm

would piace significant restrictions on any future applications of the stte,

PROPOSED FACILITY DISPOSITION

a, Alternative Selection. As discussed above, the limited reuse potential of the facility leaves the

options of entombment and dismantlement as the most feasible decommissioning alternatives,
_ Facility entombment, although technically acceptable, would piace long-term restrictions on the

future use of the stte and would result tna permanent above-ground monolithic structure, The

presence of such a structure in a centrally located area of the Laboratory would not be desirable

or consistent with the current policy of separating waste disposal operations from the main

= ORNL research areas, In addition, the entombment option would not effectively deal with the

soil contamination problems immediately adjacent to and bellow the building, Based on thes_

concerns, facility dismantlement has been proposed for the FPPP,
_

b, Decommissioning Plan.
1, Technical Plan. The conceptual plan for facility dismantlement includes: (1) preparation of

the site for decommissioning operations, (2) decontamination of the building surfaces and

'D equipment, (3) removal of ali equipment from the cell and operating areas, (4) further decon.
tamination and/or scarification of wall and floor surfaces to levels that allow for dismantle-

ment, (5) controlled dismantlement of the concrete structure, (6) removal of contaminated

- soil in the vicinity of the site, and (7) final site restoration, Access into the encased structure

- would be gained'through the roof, and the majority of the operations conducted remotely

from that level, Additional containment would have to be provided over this work area,

including a self-contained ventilation system. Collection and transfer of the decontamination

liquid wastes would have to be provided through a new system, Concrete segmenting and han-

dling would also have to be performed under additional containment due to the high levels of

- contamination, The contaminated equipment, concrete, and soil would be handled as solid

LLW, with the liquids routed to the LLW treatment system,

2, Special Equipment and Techniques. Special equipment and facilities would be required to

provide containment of the dismantlement operations and for concrete cutting. A stand-alone

__ ventilation system, including appropriate filtration and discharge, would have to be installed

prior to initiation of in-cell work. The units being utilized for the Metal Recovery Facility
- decommissioning effort (WBS 4,6,7) may serve this need, with some modifications, A tempo-

--- rary enclosure over the entire facility will be necessary for both equipment removal and build-

= ing dismantlement activities, Ultra-high-pressure water jet abrasive cutting capabilities should

- be available ['or use on this project for the concrete segmenting needs,

_ 3, Cost, Schedule, and Waste Volume Projections. A summary of the project schedule,

/_ estimated cost, and waste disposal requirements for the proposed FPPP decommissioning proj-
_ ect is provided in Fig, 1,31, Project planning, D&D operations, and project closeout are_
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PROJECT PLANNING
_7
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PROJECT D&D OPERATIONS
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FINAL PROJECT REPORTING

PROJECT COSTS ($K)

Annual Expense 145 45 565 II
Capital Equipment - 300 10
Total 145 345 575

WASTE VOLUME PROJECTIONS
Solid (m3)

Soil (LLW) - - 430
(TRU) - - -

Rubble (LLW) - - 570

_ (TRU) ....
Metal (LLW) - - 5

(TRU) ....
MI_, (LLW) - - 5

(TRU) - - -

Total (LLW) - - ] 010
(TRU) - - -

. Liquid Irn3__)
Proce_ Waste " - -
LLW - - 200

Fig. 1.31. FissionProductPlantdecommissioningprojectsummary,

1-72 PROJECTFissionProductPilot PlantDecommissioning @FMPWBS4,6,21



0

O estimated to extendover a period or approximately three years, at a total estimated_ost of
about $1,1 million, Approximately 3,d X 104 ft;_(I010 m3) of solid radioactive waste and 5,3

X 104 gal (200 mJ) of' liquid waste will require ttppropriate handling and disposal, No stgnlfl.
cant volume of low.contamination level stainless steel will be generated,

PRIORITY DETERMINATION CONSIDERATIONS

In its present condition, the FPPP dees not pose any immediate hazard to ORNL personnel,

the public, or the environment, Decommissioning of this facility should be coordinated with the

final disposition of the adjacent facilities in the south tank farm area, due to their location, the

lnterreiattont_htps between facility services, piping, and ventilation systems, and the need to address

the soil contamination problt_mo£ the whole area at one time,

: •
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PROJECT Shielded Transfer Tanks Dec3ommissiontng

FIELDOFFICE Oak Rldgo CONTRACTOR Martin Martotta (ORNL)
BUDGET AND REPORTINGCODE AH 10 20 00 FTP/A NO, ONL-WD09 8FMP WEB 4,6,22

CONTRACTOR FIELDOFFICE BFMPO

" PROJECTPRIORITY 15

PROPOSEDDISPOSITIONMODE Entombment(Shallow Land Burial)

o PRELIMINARYTEC $500 K ESTIMATEDPROJECTDURATION I y_ar

FACILITY DESCRIPTION

a, Operating Hb'tory, Four model II Shielded Transfer Tanks (STr.II) and one gunbarrel tank

(STr.III) were used repeatedly during the 1960s for shipment of t37Cs.loaded ion exchange

,am. resinsfrom HanfordAtomic ProductsOperations(HAPO) to the ORNL FissionProduct

-_ _ DevelopmentLaboratory(FPDL) forfurtherprocessing,The STT-IIshad boonusedevenear.

lier(late1950s)totransportlowerconcentrationsofaqueouscesiumand strontiumwastefrom

- Arco,idaho,toORNL withouttheuseoftheion.exchangemedium,ThreeoftheSTT-IIsand
theSTr.IIIwereremovedfromsorvic¢in1967,A fourthSTr.IIwas modifiedlaterand util.

lzed in the poriod"1970.71 for transferring a caustic solution with hlgh.lovol fission product
'_,,j waste within ORNL,

_ b, Physteal Description, A schematic of the three unmodified, lead shteldod STT-IIs, including the

fire shield originally used in transport, is shown in F'tg, 1,32, The bare, empty tanks weigh

approximately 31,000 lbs, The modified STT-II, shown in Fig, 1,33, included an operator's plat.
form and access ladder, The sTr.III was fabricated from a surplus gun barrel, with dimensions

as shown in Fig, 1,34, Ali five shielded tanks have lifting fixtures adequate for safe handling,
The tanks are stored outdoors in a materials storage yard in Solid Waste Storage Area 4,

_i c, SRfety/Envtronmental Considerations'. Three of the four STr.II tanks still contain approxi-

_ mately400 galofDeCalsoinorganicIon-exchangemediathathasbeenstrippedofmostofthe
_- t37Cs,The otherModel IItankcontainsan unknown amount ofactinide.contaminatedsludge

__ thatcouldnotbe removedwhen thefinaltransferwas made fromthetank,The sTr.IIItankis
__ ' believed to contain approximately 150 gal of AW-500 inorganic ton.exchange media, also

- strippedof themajorityof thefissionproducts,The principalcontaminantremainingin the
=

- tanks is residual tlVCs, with a range of estimated activity between 50-700 Ci each, "l"here is no

evidence of loss of containment in any of the tanks, The tanks arc stored without protection from

O the environment and are only showing signs ofminor external deterioration,
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- Fig. 1.32. Schematic view of the unmodified STT-IIs (RD-C-43, 47, and 48).
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ORNL-DWG79- 20020 e

DOT SP 5174

SHIELDED TRANSFER TANK-MODEL III

WEIGHT-42,000 lb.

AUTHORIZED CONTENTS--90,000 Ci 1=7Cs. i
Fig. 1.34. Sill'-Model Hl (gunbsrrei ta_).
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d, Facility Maintenance and Surveillance. Routine surveillance of external surface contamination

and radiation levels is conducted for ¢_achof the tanks, requiring approximately 0.I man-year of
effort. No routine maintenance is required.

e. Unique Conditions/Reuse Considerations. Due to the presence of liquids in four of the tanks

and actinide-contaminated sludge in the fifth, direct burial of the tanks in their present form

would be unacceptable according to current ORNL waste disposal guidelines, As a minimum,

free liquids would have to be removed or converted to a solid form and TRU concentrations cef-
tiffed prior to burial,

PROPOSED FACILITY DISPOSITION

a. Alternative Selection. At the present time there appears to be no viable reuse application for
these tanks at ORNL or other DOE sites. Extensive decontamination and structural alterations

would be necessary to make these tanks acceptable for in-plant transfers, much less over-the-

road transport. Similarly, the cost of decontamination and dismantlement of the tanks would far

exceed the salvage potential of the lead shielding or other structural materials present. Based on

these factors, the decommissioning alternative proposed for these tanks is a form of entombment_

involving final disposal as LLW.

: b. Decommissioning Plan.
1. Technical Plan. The proposed decommissioning plan for the STTs would involve (1) transport

e of the tanks to a controlled environment for venting of gases and removal of free liquids andTRU-contaminated sludge, (2) addition of a grout mix to the tanks to immobilize the remain-

ing waste and fill the void volume, and (3) burial of the entombed tanks in the ORNL Solid

: Waste Storage Area as low-level solid waste. The conceptual plan for disposition of the STTs

=- has been developed based on use of the FPDL (Building 3517) for tank handling, material

processing and void grouting, Only minor modifications and facility upgrade would be

required at the FPDL for performance of this task. Special grout studies and tests would be

: conducted to specify suitable materials as well as mixing and grouting procedures,

2, Special Equipment and Techniques. No special equipment or techniques will be required for

_: this project, assuming that the facilities at the FPDL are available for use when required.

3. Cost, Schedule, and Waste Volume Projections. A summary of the project schedule,

estimated costs and waste disposal requirements for the proposed STT decommissioning is

Z provided in Fig. 1.35. Project planning, D&D operations, and project closeout are estimated

to extend over a period of one year at a total estimated cost of $500,000. Approximately 1500

ftJ (42 m3) of solid LLW and 500 gal (2 m3) of liquid LLW will be generated during the

course of the project. No significant volumes of low-contamination level stainless steel will be

generated.

PRIORITY DETERMINATION CONSIDERATIONS

---_ The primary concern with decommissioning these tanks is the availability of the FPDL for pro-

__ _ cessing and of personnel knowledgeable about the previous tank operations. Both concerns could be
_. _ eliminated bv near-term disposition of the tanks,
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YEAR 1 YEAR 2 YEAR 3 YEAR 4 YEAR 5
t. i I ...... I _++l t ,=__L_.L_J___ i t _1, ,_1 , I 1

ALTERNATIVES ASSESSMENT

PROJECT PLANNING

beveJ.op Project Plan

Perform (',rout: t_xperimenr._

Work Procedures z.___
r)eveJ.op

PROJECT D&D OPERATIONS _-'/ I

FPDI., Prepara t ions /_Vr....., I
.',love and Prepare STT's %Perform STT (;rout ing

Transl_er s'fr t_, s_qsa

+,

.,,

7

FINAL PROJECT REPORTING /,_

PROJECT COSTS (SK) Q
Annual Expense .00

- Capital Equipment .-
Total 500

WASTE VOLUME PROJECTIONS
" Solid (m3)

Soil LLW)
- :TRU) -
: Rubble LLW) -_

ITRU)
Metal LLW) 40

- TRU) _
= Mtsc, LLW)

TRU)

: Total (LLW) 4 0
(TRU)

_ Liquid (m3)
ProcessWaste

+ LLW 5

= Fig, 1.35, Shielded Transfer 'ranks decommissioning project summary.
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PROJECT Molten Salt Reactor Experiment Decommissioning

FIELDOFFICE Oak Ridge CONTRACTOR Martin Marietta (ORNl,)
BUDGET AND REPORTINGCODE AH 10 20 00 FTP/A NO. ONL-WD15 SFMP WBS 4,6,6

CONTRACTOR FIELDOFFICE SFMPO

PROJECTPRIORITY 4

PROPOSEDDISPOSITION_,_f.',P_,)E,,Disposalof F'uel, Entombment of Reactor
+ /

,' ESTIMATEDPROJECTDURATION 10 yearsPRELIMINARYTEC $30,0(,EII:K ,, ,
/, , ,,

FACILITY DESCRIPTION '
.,

a, Operating History, The Molten Salt Reactor Experiment (MSRE) was a single-region, unclad

=. graphite-moderated, homogeneous-fueled reactor built to investigate the practicality of the mol-
ten salt reactor concept for central power station application, It was operated from June 1965 to

_ December 1969 at a nominal full power level of 8,0 MW, The circulating fuel solution was a
!

' mixture of lithium, beryllium, and zirconium-fluoride salts, containing uranium f ,oride as the

- fuel. The initial fuel charge was highly enriched 235U, which was later replaced with a charge of

2_3U, Processing capabilities were included as part of the facility for on-line fuel additions,-.

removal of impurities, and uranium recovery. A total of 105,737 MWh was accumulated in the
=_-

tWO phases of operation. Following reactor shutdown, the fuel and [lush salts were drained to

critically safe storage tanks and isolated.

b, Physical Description. The primary reactor components (reactor vessel, coolant equipment, fuel

transfer and storage system, and fuel processing system) were located below grade in reinforced

concrete containment cells (Fig. 1.36). Access to these cells is through removable concrete roof

plugs, The reactor and associated equipment are housed in a steel, concrete, and transite struc-

ture (Fig, 1.37) that includes special containment features. The containment cells and high-bay

- area are maintained under negative pressure, with an active ventilation system consisting of cen-

_ trifugal fans and roughing and HEPA filters exhausting through a 100-ft steel discharge stack.

The heat dissipation system included a salt-to-air radiator exhausting through a steel stack :rod a

- drain tank for storage of the salt (currently full). Ancillary facilities at the site include an office

building (7509), a diesel generator house, utility building, blower house, cooling water tower,
=

and vapor condensing system, as shown irt Fig. 1.38.

- c, Safety/Environmental Considerations. The presence of the solidified, stored fuel and flush salts

--- is the most significant aspect of the MSRE, Over 4600 kg of fuel salt and 4300 kg of flush salt,

_I containing some 37 kg of uranium (primarily _33U) and 743 g of pJutonium (primarily 239pu)Q ,remain in the drain tanks. Calculated fuel and fission product activities of the fuel and
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Fig. 1.38. Site pbm for the MSRE complex.
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O flush salt, decayed to 1984, total almost 38,000 Ct, with an _sttmated TRU Inventory of 4 ×

I0'_nCl/gInthefuelsalt,As expected,theradiationhazardsassociatedwiththostoredfuelare

significant,Gamma and neutrondoserateswithinthestoragecoilsareinthethousandsof

rad/h,Decayheatfromthefueland fissionproductsInthefuelsaltresultsinthegenerationof

radiolyticfluorinegas,whichmustbe recomblnedby routinesaltheating,_ThostoredsaltIsina

stablenon-corroslvcz',_ _)_a dryfrozens,:J,41d,

Next tothestoredfur.,.,.principalareasof concernat theMSRE arctheinactivereactor

componentsand processoqulpmcntremaininginthebelow.gradocontainmentcells,Thesecom-

ponentsarcbothinternallycontaminatedand,Insomecases,highlyneutronactivated,Exposure

ratesofup to2200R/h havebeenmeasuredInthereactorvessel,attributedprimarilyto6°Co,

The h'wentoryofresidualradioactivematerialsinthereactorand fuelprocessingcells(thepri-

-. mary contaminationconcernsoutsidethefueltankcell)isestimatedto be severalthousand

curies,withthemajorityofthatactivitybeingassociatedwithfissionand activationproducts.

The remainingancillaryceils,processpipingand associatedoperatingareasareknown to be

slightlycontaminated,The readilyaccessibleareasofthereactorbuilding(includingthereactor

= bayandofficeareas)aregenerallyuncontaminated,

The MSRE facilityappearsto be structurallysound and capableof retainingthe current

radionuclideinventory.No significantspreadof contaminationor personnelexposurehas

occurredsincefacilityshutdown,

d, Facility Maintenance and Surveillance, A comprehensive maintenance and surveillance program

O isprovidedtoassureadequatecontainmentof theresidualradioactivityattheMSRE, Routine
inspectionsofthecontainmentsystemsandbuildingservices,radiologicalsurveillanceoioperat-

ingareasandventilationexhaust,storedsaltmonitoring(temperatureand pressure),and regular
testingofsafetysystemsareperformedaspartofthisprogram,In addition,reheatof thefuel

and flushsaltIsconductedinordertoallowrecombinationoffluorinegas,and thecontainment

cellsgivena pressuretest,bothon an annualbasis,Facilitymaintenanceincludesgeneral

-_ repairs,exhaustductfilterchanges,and instrumentationand controlsmaintenance,These,rou-

tinemaintenanceand surveillancetasksrequireapproximately0,8man-yearof annualSFMP
_

support.Consolidationofthesurveillanceinstrumentation,and periodicheaterand controlstests

areplannedasmajorimprovementstothecurrentprogram,

_. e, Unique Conditions/Reuse Considerations. Without question, the most unique aspect of the
MSRE project is the stored fuel and flush salts on-site, Plans for site decommissioning will have

to address the fuel disposition issue prior to any decisions regarding the remaining facilities, The

-= followingsectionon decommissioningalternativesdiscussestheimpactsthatthepresenceofthe

fuelhason theoverallprojectscope,

ReuseoftheprimaryMSRE facilities(reactor,fuelstorageand processcells)doesnotappear

- feasibledue todesignlimitationsandresidualradioactivity.However,thepotentialforreuseof

- the ancillary facilities, including the high-bay area, offices and support buildings, is considered

- quite high due to the condition of these areas and the availability of support services, At the

- present time, the majority of this usable space is being occupied and maintained by other ORNL

_IL program staff for research, workshop, and storage space, Decommissioning planning should,
__ IU therefore, consider the preservation of the reusable structures and facilities to the extent possible,
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A
PROPOSED FACILITY DISPOSITION

a, Alternative Selection. The scope of the decommissioning activities at tile MSRE will Involve two

major tasks: fuel and flush salt disposition, and,faQillty dacontamlnation and decommissioning,

The considerations applicable to final disposal of the fuel and flush salts can be grouped into

three major issues', (1) the location of the ftnal fuel disposal site, (2) the physical form of the

wastes to be disposed, and (3) whether the fuel should be processed to remove the residual urn.

ntum, Each of these issues has a range of potential options, many of which ar_ lnterrolated, For

Instance, for the fuel salt disposal location several potential alternatives exist, including on-site

: entombment, shipment to a federal repository, long.term storage at the ORNL _'3aURepository,

or disposal at ORNL via hydrofracture, Similarly, in terms of the salt physical form, options

exist for processing to a more generally acceptable waste form, such as a calcined solid or bore.

" silicate glass, The end product, however, would need to be selected specifically to meet the

acceptance criteria of the desired disposal site, Finally, fluorination of the fuel salt to remove

uranium could result in a simplification of shielding requirements for salt processing, eliminate

the criticality hazard associated with the salt, and remove a significant fraction of the decay

heat (and hence reduce radiolytic fluorine production rates), However, this fluorination would
not eliminate: (1) the TRU waste classification for either the fuel or flush salts, (2) the need for

shielding or remote operations for salt processing, or (3) the generation of radiolytic fluorine, nor

. would tt alter the structure of the salt or eliminate the concerns associated with the acceptability

of that waste form for disposal,

A logic diagram showing the basic decisions that would need to be made for determining the /

appropriate fuel disposal method is given in Fig, 1,39, Obviously, the assessment of the possible

options will be a complex task, considering numerous tradeoffs and requiring significant DOE

involvement, It is impossible at this point in time to choose a preferred altern,ative, or even nar-

row the options any significant amount, However, for the purposes of long-range program plan-

- ning, lt seems prudent to specify the option of fuel and flush salt processing (including removal

- of uraoium) leading to final disposal at a federal repository, Proposing this alternative would be

_ the most conservative position in terms of funding requirements and, by providing a waste form

that meets repository acceptance criteria, represents an option which would be accepted by defi-
nition,

Once the fuel issue is resolved, planning for final decommissioning of the MSRE could begin,

- focusing primarily on the alternatives of entombment or complete dismantlement, Dccontamina-

=" tion of the facility for reuse, although feasible, dees not seem practical due to the contamination

levels present, the unusual layout and construction of the MSRE cells, and the cost that would

be associated with such an endeavor, For the two likely options, the decision made for the fuel

salt disposition would, in some instances, drive the decommissioning choice. For instance, if on-

site disposal of the fuel or waste had been specified, then some form of entombment for the

remaining facilitie, would appear logical, However, for the fuel option specified for consideration

in this long-range plan (fuel processing with off-site disposal), few constraints would be placed

_ on the decommissioning choice.

- Without the presence of the fuel, the MSRE resembles the nearby Homogeneous Reactor Exper-

iment (HRE) facilities (WBS 4,6,17), Due to the structural conditions of these facilities (below
- grade cells with steel linings and poured concrete encasement), they provide excellent locations
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for toflg.torm waste oontaltlmo_t, Entombment of the contaminated reactor oompoaents has be_n 0
specified for the fIRE, based on cost, pursontte[ expo_uro, and conservation of burtal grounct

space, Gtvon the assumption on tho d[sposition of the MSRE fuel, the ontombrnont option for

the main reactor components also appears to be the most cotJt.effectlw solution for the MSRE,

Decontamination of many of the ancillary t'aollttles (oi'floes, support buildings) for rouse would

bc_specified In order to make maximum use of this valuable space,

b, D,_commtsstonlng Plan,
I ,

1, Technical Plan, No strucaured technical plan ha_ yet be_n dev(_loped for thc_ proposed fuel

processing and disposal option, Until the final wastc_ form Is det(_rmlned, thc_flowsheets and

associated equipment designs cannot be specified, However, assumtn/_ that fluorination and

processh_g of the salts would occur, fiowsheet devcfloprnent and design and c_onstructlon of a

major, unique, r_mote-opt_rated system would be required, Such an effort would begin with

laboratory.scale development of a procc_sst'lowsheet, leading to full-scale eonstruc_tton and

cht_ck,,outof on.site facilities, Fuel processing and transportation would then follow, with pro.

_sstng facilities decontamination and dismantlement _ndtng thJ_ phase of thc_projt_ct,

Based on the concept of entombment of the primary reactor facilities, a preliminary plan has .

becm developed that calls for consolidation of c_ontamtnat(:d equipment Into the reactor and _

dratn tank cells, entombment of thes_ cells, and decontamination of the remaining MSRE

facilities for potential reuse, This conQept would require a minimum dismantlement of the

highly contaminated reactor systems and result In a monolithic, below-grade structure provtd.

lng long.term containment, Most of the support services (v_ntilatton, off.gas) and ancillary /
structures (high bay, offices, support buildings) would be decontaminated to levels that allow

for reuse and left standing,

2, Special Equipment and Techniques, As described brie,fiy above, the proposed fuel disposal

option would require development and construction of a complex processing facility, The

designs for such a facility would be constrained by the structural limitations of the MSRE

site, the significant shielding requirements for handling the fuel salt, criticality considerations,
and the chosen final form for the waste, A remotely operated and maintained system la

envisioned that would require a major development axeddesign effort prior to even beginning

the fuel processing, Compared to the fuel disposal, the technical requirements for the facility

entombment would be minor, Some remote tooling and dismantlement techniques would

c"rtainly be teeded, as well as detailed grout specification and gx'out application designs,

However, at this stage in the decommissioning planning, detailed specifications of the equip-

ment needs in support of this work are not available,

3, Cost, Schedule, and Waste Volume Projections. A summary of the project schedule,

estimated costs, and waste disposal requirements for the proposed MSRE decommissioning

project is provided in Fig, 1,40, These estimates represent order of magnitude projections

only, due to the lack of structured design concepts for fuel processing or final entombment,

By general comparison to the costs of major chemical processing facilities for radioactive

materials at ORNL, it seems unlikely that the cost for disposing of the fuel and flush salts

would exceed 520 million, or require more than five years for design, construction and opera-

tion of the conversion equipment, Similarly, cost estimates for entombment of the reactor and qp
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drain tank cells and decontaminating the rest of the facility for reuse were inferred by /
escalating estimates from a previous decommissioning study (ORNL/CF-77/391). This esca-

lation resulted in an order of magnitude cost of approximately $10 million, spread over about

five years of work, The total estimated project cost then, including both fuel processing and

disposal and facility decommissioning, of $30 million over ten years should be adequate to

represent the potential needs for the MSRE. An empirical cost spread over th_ten years has

been conducted according to DOE-OR cost estimating guidance. Waste volume estimates of

2.7 × 104 ft 3 (760 ma) of solid LLW and 2.4 × 104 gal (90 m3) of liquid waste should be

representative of the potential impacts on the ORNL waste disposal system. No significant

volumes of low-contamination level stainless steel will be generated.

PRIORITY DETERMINATION CONSIDERATIONS

In its present condition, the MSRE does net pose any immediate hazard to ORNL personnel,

the public, or the environment. However, due to the large inventory of fuel and the significant

quantities of residual contamination remaining at the site, consideration should be given to early

elimination of the long-term hazard associated with this facility. The condition of the fuel contain.

ment, control and transfer system will continue to degrade with time. In addition, the loss of key

personnel, knowledgeable about the fuel and facility operational characteristics, will become critical

if the project is not initiated in the next few years.

0
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PROJECT Low Intensity Test Reactor Decommissioning

FIELDOFFICE Oak Ridge CONTRACTOR Martin Marietta
BUDGET AND REPORTINGCODE AH I0 20 00 FTP/A No. ONL-WD09 SFMP WBS 4.6.10

CONTRACTOR , ,_,FIELD OFFICE SFMPO

PROJECTPRIORITY 12

PROPOSEDDISPOSITIONMODE Dismantlement

PRELIMINARYTEC $4,500 K ESTIMATEDPROJECTDURATION 5 years

FACILITY DESC,RIPTION

a. Operating History. The Low Intensity Test Reactor (LITR) was adapted from the hydraulic

testing and critical mock-up of the Materials Testing Reactor (MTR), designed by ORNL and
built at the National Reactor Testing Station in Idaho. In 1951 the LITR was converted to a

,qp 500 kW training reactor, and was later converted to a testing reactor, with a final power level of
3 MW. The LITR was a water moderated and cooled reactor, using enriched uranium as fuel

and beryllium as a reflector. The reactor was utilized by a variety of research groups, primarily

for irradiation of materials. The LITR was placed in a shutdown mode in 1968, with the fuel
removed and the shield water drained.

b. Physical Description. The LITR reactor vessel is made up of cylindrical steel and aluminum sec-
tions connected by gasketed flanges, which house the reactor internals, controls and coolant

pipes. All but the lowest tank section is above ground (Fig. 1.41). As the reactor passed through

stages from a training reactor to test reactor, additional shielding was added consisting of a thin
layer of borated plastic surrounded by loose-stacked concrete blocks and river sand. Heat dissi-

pation for the final design was provided by two I-MW water-to-air heat exchangers (Building
3077) and one 1-MW water-to-water heat exchanger. The enclosure for the reactor (Building

3005) is not an integral building, but is a composite of essentially independent rooms built on an
as-required basis. The structure is primarily of steel and corrugated metal construction, with
reactor access at three levels (Fig. 1.42), A slight negative pres!!;ureis maintained in the building

through the cell ventilation system of the adjacent active Bulk Shielding Reactor. Two 18,000
gal retention ponds, originally used for holding of slightly contaminated waste water and located

approximately 350 ft east of the reactor building, were stabilized with earth fill some 15 years
ago.

c. Safety/Environmental Considerations, All of the internal components of the reactor (except the

O fuel and shim rods) are still in piace and are highly radioactive, Dose rates in the core region areestimated to range from 200-300 rad/h. In addition, interior surfaces of the reactor tank and
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ii
primary water piping are contaminated with corrosion products and traces of long.lived fission '_
products. It is suspected that the concrete block and sand shielding materials are contaminated

and contain some induced activity due to neutron leakage around the borated plastic,shield. The
total estimated inventory of residual radioactivity is less than 100 Ci, primarily due to 6°Co and

63Ni, One other potential hazard is the beryllium reflector sections still remaining in the core
region. Special care will be required to assure safe removal and disposal of these plates. The
remaining accessible areas of the LITR are fr¢_ of radiation and contamination hazards. Little is
known about the final condition of the LITR retention ponds prior to closure, although there is

no indication of significant activity remaining at this site.

d. Facility Maintenamee and Surveillance. Adequate control of the residual radioactivity associated
with the LITR is assured by the active containment system and the routine SFMP maintenance

and surveillance. Routine inspections of containment systems and building services, radiological
surveillance of operating areas and maintenance activities, and regular testing of safety systems

are performed as part of this program. Facility maintenance includes general repairs, exhaust til-
ter changes, and instrumentation and controls maintenance, These routine maintenance and sur-
vcillance tasks require approximately 0.3 man-year of annual SFMP support. No major facility
repairs or improvements have be,cn identified for this facility in the near future.

e. Unique Conditions/Reuse Considerations. Due to the location of the LITR in a centralized area

of the Laboratory, the uncontaminated work space within the reactor building has a potential for
reuse. This space on the first level is currently being utilized (and maintained) as a shop by two

ORNL divisions. The upper two levels are unoccupied and have access restrictions that may
limit their usefulness. Reuse of the reactor or the associated cooling system is considered imprac-
tical due to design restrictions and deteriorating structural conditions.

PROPOSED FACILITY DISPOSITION

a. Alternative Selection. Design limitations and lack of need for this type of facility make reuse of
the LITR impractical. The assessment of alternatives for the site was, therefore, centered on dis-

mantlement or entombment. The radiation hazards associated with the facility arc not restrictive
for either optiox., and although the costs of complete dismantlement are estimated to be about a

factor of two greater than entombment, the most important consideration was determined to be

the suitability of the site for long-term waste isolation. The supporting reactor structure is not
particularly well suited to providing greater confinement disposal. The above-grade reactor vessel
would require a large monolithic concrete structure to be built, or significant reactor dismantle-

ment into a below-grado pit for in-situ grouting. Neither of these concepts is considered accept.
able from a technical standpoint, and such entombment would not be consistent with the current

Laboratory policy on separating waste disposal operations from research areas. The proposed
option for the LITR is, therefore, complete dismantlement of ali contaminated structures and
support facilities.

b. Decommissioning Plan.

1. Technical Plan. A conceptual plan for decommissioning the LITR has been devdoped that
calls for dismantlement and disposal of all contaminated reactor and ancillary facilities. The

main portion of the building and ali active support services (drains, utilities) would be left
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intact.As partofthiseffort,theformerretentionpondswouldbe characterizedtoverifythe

believedlowlevelsofactivityremaining,butnoremedialactionsspecifiedatthispoint.Most

ofthecontaminatedequipmentremovedduringdismantlementwouldbe disposedofasLLW

by shallowlandburialatORNL, althoughsome quantityofreactorcomponentsmay require

augerholedisposal.The buildingstructuralportionstobe removed(secondandthirdlevels)

wouldlikelybeuncontaminatedand couldbedisposedofasconstructionwaste,

Dismantlementactivitieswouldbeginbypreparationofthesitefordecommissioning.Outdoor

facilitieswouldbe removedfirst,includingthesealtank,heatexchanger,and associatedpip-

ing.EquipmentremovalinBuilding3005wouldbeginwiththesurpluscontrolsandauxiliary

equipmentintheroomsadjacenttothereactor.The reactorinternalswouldthenbe removed

underwater.Shieldingmaterialswouldbe removedtothemidriffleveland theupperreactor

vesselsectiondismantled.The remainingvesseland shieldingremovalwouldbe conducted

underwaterina speciallyconstructedpoolarrangement.Once thecompletevesseland ancil-

laryequipmenthasbeendismantledand thewatertankremoved,thevesselpitwouldbe

decontaminatedand filledtogradelevel.A finalbuildingdecontaminationphasewouldfol-

lowcompletion of the dismantlement activities, ..

2. Special Equipment and Techniques. Removal of the reactor vessel internals would be-done

underwater with standard long-handled tools. In support of this work, a new recirculating

water system would have to be installed, or the existing system refurbished to an operational
state. In addition, a specially designed pool tank system would have to be constructed to allow

O underwaterdismantlementoftheconcreteand sandshieldingand forsectioningofthereac-

torvessel.Appropriategaskets,liners,and supportwallswouldbe installedwithinBuilding

3005surroundingthereactorvesseland shield.The recirculatingwatersystemwouldalsobe

required for these pool operations.

3. Cost, Schedule, and Waste Volume Projections. A summary of the project schedule,

estimated costs, and waste disposal requirements for the proposed LITR decommissioning
project is provided in Fig. 1.43, Project planning, D&D operations, and project closeout are
estimated to extend over a period of approximately five years, at a total estimated cost of
$4.5 million. Approximately 1.6 × 104 ft3 (445 m3) of solid radioactive waste and 6.6 X 10 4

gal (250 m3) of liquid waste will require appropriate handling and disposal, No significant
volumes of low-contamination level stainless steel will be generated.

PRIORITY DETERMINATION CONSIDERATIONS

In its present condition, the LITR does not pose any immediate hazard to ORNL personnel,
the public, or the environment. However, long-term containment of the residual radioactivity will
become increasingly difficult as the facility' continues to age. Early decommissioning of the reactor

would provide better containment as well as needed experic;nce for later, more complex reactor'
work.
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ALTE RNATIVES ASSESSMENT _7

Site Characterizations L_
PROJECT PLANNING

.____$7
Engineering Designs L_

Project Plan ___7

Detailed Designs andProcedures --------
PROJECT D&D OPERATIONS L_

Site Preparation _____ 7

Dismantle Yard Equipment A___ 7

Dismantle Reactor __ _7

9ismant].e and Entomb

Reactor Pit _7 ..

Restore Site A--V -
L.A

FINAL PROJECT REPORTING _7
.... , , ,

PROJECT COSTS (SK)
Annual Expense 120 210. 1720 1370 770
CapitalEquipment - - 110 50 150
Total 1.20 210 1830 1420 920

.................

WASTE VOLUME PROJECTIONS
Solid (m3)

Soil (LLW) - - 25 - -
(TRU) ..... ,,

Rubble (LLW) .... 200 5
(TRU) .....

Metal (LLW) - - 140 10 25
(TRU) - - - 30 5

Misc, (LLW) - - - 5 -
(TRU) ......

Total (LLW) - - 165 215 30
(TRU) - - - 30 5

Liquid (m 3)
ProcessWaste .....
LLW - - - 125 ]25

.....

Fig. 1.43. LITR decommissioning project summary,
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PROJECT ORR Experimental Facilities

FIELDOFFICE Oak Ridge CONTRACTOR Martin Marietta
BUDGET AND REPORTINGCODE AH 10 20 00 F'rg/A No. ONL-WD09 SFMP WBS 4.6.15

CONTRACTOR FIELDOFFICE SFMPO
PROJECTPRIORITY 14

PROPOSEDDISPOSITIONMODE Dismantlement

PRELIMINARYTEC $5,460 K ESTIMATEDPROJECTDURATION 5 years

FACILITY DESCRIPTION

a. Operating History. Since 1959, several different experimental facilities have been installed at the

Oak Ridge Research Reactor (ORR-Bldg. 3042) for use in testing of various materials, analysis
of liquid and gaseous c_lant systems, and irradiated sample transfers. Six of these facilities

e have been designated as surplus and have been accepted into the ORNL SFMP. These are: (I)GCR A9-B9 experiment (1960-1969) for measurement of fission product gases from ceramic

fuels, (2) Molten Salt Loop (1959-1967) for analysis of homogeneous reactor fuels, (3) Mari-

time Ship Reactor Loop (1959-1962) for materials testing of structural materials and fuel pins

for nuclear merchant ship applications, (4) Pneumatic Tube Irradiation Facility (1968-1973) for

transfer of irradiated samples from the ORR to a laboratory in Bldg. 3001, (5) GCR Loop I
(1960--1967) to test new fuels for gas-cooled reactors, and (6) GCR Loop II (1962-1963) for

the irradiation of unclad graphite fuel specimens for study of fission product release. In addition

to these experimental facilities, a water-to-air heat exchanger that served as the original heat

dissipation system for the reactor is included _n this SFMP project. This heat exchanger was

abandoned in 1961 when it was replaced with a cooling tower of greater heat capacity.

b. Physical Description. Each of the experimental facilities at the ORR is a separate, identifiable

unit with a variety of designs, structural materials, and flow patterns. All of the facilities

included an in-reactor section, with associated piping, instrumentation and controls leading to

away-from-reactor processing or experimental areas. As shown in Fig. 1.44, these areas were

located either immediately adjacent to the reactor or at remote locations, primarily in the base-

ment of the ORR. The out-of-reactor portions of the facilities were normally contained in

shielded cells, either lead, concrete block, or concrete and steel, with separate instrument and

control panels. The complexity of the systems ranged from a simple lead-shielded stainless steel

pneumatic tube to a large pressurized water loop consisting of pumps, heat exchangers, lleaters,

surge tanks, water purification systems, sampling stations, emergency electric supply, and con-

e tinuously manned control room. The heat exchanger, located approximately 150 ft northeast ofthe ORR, consisted of eight aluminum 24 ft by 22 ft horizontally mounted, finned, water-to-air
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radiators (2.5 MW capacity each). The units were housed in steel support structures, secured to

concrete pads, and connected to the ORR by underground aluminum piping (Fig. 1.45). Cooling
air flow was provided by variable speed fans. One fan unit was removed in 1970 for use at an
off-site location.

c. Safety/Environmental Considerations. Ali of the ORR facilities involved transfers of irradiated

or contaminated solids, liquids, or gases during normal operations. As a result, the transfer

piping and associated process equipment became contamina!ed with long-lived corrosion and/or
fission products. Following completion of active service, most of the in-reactor portions of the
facilities were removed and the remaining systems placed into a standby condition. Residual

contamination levels associated with the experimental facilities vary, depending upon the original
use and shutdown procedures employed. Only two facilities, the GCR-Loop II and the Maritime
Ship Reactor Loop (MSRL), contain significant radiation hazards in their present conditions.

Dose rates in the MSRL equipment room ranged up to 200 mrad/h, with transferable beta-
gamma contamination levels from <500 to 72,000 dpm/100 cm2. The Loop II facility still has

an in-reactor section that is highly radioactive (>1 R/h) as well as minor contamination (up to
10 mrad/h) in the process piping. The remaining facilities, including the outside heat
exchangers, exhibit only minor levels of surface contamination or direct radiation. The total

radionuclide inventory in ali of the ORR experimental facilities is estimated at <30 Ci.

d, Facility Maintenance and Surveillance. Adequate control of the residual radioactivity associated
with the ORR experimental facilities is assured by the active containment system of the ORR

and routine SFMP maintenance and surveillance. Routin© inspections and radiological survcil-
lanc_ of experimental areas and the heat exchangers are performed and general maintenance

provided for these areas on an as-required basis. Building ventilation and safety systems are pro-

vided and maintained as part of the reactor operations and do not require separate SFMP sup-
port. The routine maintenance and surveillance tasks involve approximately 0.2 man-year of
annual SFMP support. No major facility repairs or improvements have been identified for these
facilities in the near future.

e. Unique Conditions/Reuse Considerations. Because the ORR is an active research reactor, sig-
nificant constraints will exist on the decommissioning options for those facilities until the reactor

is shut down. The presence of the operating reactor dees, however, eliminate the need for exten-

sive SFMP involvement in building maintenance and containment system operations. Reuse of
the experimental facilities in their present conditions is unlikely, but the potential for rouse of
the space occupied by these facilities is much greater, as long as the reactor continues to be util-

ized for research. Removal of the contaminated equipment and support services would be
required in most instances prior to significant rouse of any of these areas.

PROPOSED FACILITY DISPOSITION

a. Alternative Selection. Based on the limited reuse potential for any of the ORR experimental
facilities, and the relatively low levels of residual contamination remaining, dismantlement has
been specified as the proposed disposition mode for these facilities. Due to the specific nature of

the facility designs, their age, and deteriorating conditions, reuse of these systems is consideredimpractical. Salvage of reusable equipment, however, would be considered as part of the disman-
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'dm tlement plan, Entombment of the experimental facilities does not appear to be a reasonable
alternative in that it would tie up potentially valuable research and operational space within an

active facility, Certainly, the contamination levels remaining do not warrant a monolithic

, entombment structure for long-term containment, nor do the levels pose significant risks to per-

sonnel during dismantlement operations, Facility dismantlement would_increase the potential

reuse of the ORR experimental areas, making use of the reactor for research more attractive,

b. Decommissioning Plan.

1. Technical Plan. A conceptual plan for decommissioning the experimental facilities within the

ORR and the ORR water-to-air heat exchanger has been developed that specifies complete
dismantlement for the GCR A9-B9, Molten Salt Loop, GCR Loop I and the heat exchanger

facilities, and partial dismantlement for the Maritime Ship Reactor Loop, Pneumatic Tube
IrradiationFacilityandGCR Loop11facilities,The activefacilitiesandequipmentassociated

withtheORR wouldnotbe affectedby theproposedactions.Propersequencingofdisman-

tlementactivitieshasbeenspecifiedtomaintainsafeworkingconditionsand minimizedisrup.

rienofthereactoroperations.In-reactorequipmentremovaland workatbeam holeopenings
wouldbecoordinatedwithroutineshutdownofthereactorfbrmaintenance.The in-coreaec'

tionoftheLoop IIfacilitywouldbe leftinplace,withfinalremovalconductedasa partof

reactordecommissioningorfacilityupgradefornew experiments.

Equipmentdismantlementwithinthe ORR would be performedaccordingto routine

proceduresforcontaminatedequipmentsegmentingand handling.Smallcrewswouldbe util-

O ized to minimize impacts on the reactor operations, Project scheduling would result inremoval of common facilities as a single task, beginr,ing in those areas that have the greatest

potential for reuse or that present the greatest hazard to reactor operations. Due to the prox-

imity of the dismantlement activities to active reactor systems, significant efforts haw been

specified for appropriate identification and tagging of ali piping and electrical circuits prior to

issuing work ordeI:s for equipment removal.

At the ORR heat exchanger, complete dismantlement of the fan units as well as the under-

ground piping in the vicinity of the site would be performed utilizing routine techniques.

Some minor site restoration would be required upon removal of the facility.

2. Special Equipment and Techniques. Other than the close coordination with the operations of

the reactor, no special techniques have been identified for decommissioning of the ORR

experimental facilities. Fabrication of a replacement beam hole assembly for the Molten Salt

Loop would be the only special equipment required as part of this project.

3, Chat, Schedule, and Waste Volume Projections. A summary of the project schedule,

estimated costs, and waste disposal requirements for the proposed ORR experimental facili.

ties decommissioning project is provided in Fig. 1.46. Project planning, D&D operations, and

project closeout are estimated to extend over a period of approximately three years, at a total

estimated cost of $5.5 million. Approximately 1.5 × 104 ft3 (415 m3) of solid radioactive

waste will require appropriate handling and disposal. No significant volumes of low-

contamination-level stainless steel will be generated.

0
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.Project Plan Z_
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(.?) Molten Salt Loop

(3) ,'laritime Ship Reactor

too_ L_,
(4) Pneumatic Tube % 7

Facility

(5) GCR Le,op i -------_
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PROJECT COSTS (SK) I_p
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WASTE VOLUME PROJECTIONS
Solid (m3) --

Soil (LLW) .... 20
(TRU) ......

Rubble ( LLW} .... 80
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(TRU) .....

Misc. (LLW) .....
(TRU) ..... I

Total (LLW) - 65 75 95 l 180
(TRU) ..... I

Liquid (m3) I

Proce_ Waste - - - I - / -

LLW ...... I IL ..... 1

Fig. 1.46. ORR Expelimentai Facilities decommissioning p,oject summary.
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PRIORITY DETERMINATION CONSIDERATIONS

In their present condition, the ORR experimental facilities do not pose any immediate hazard
to ORNL personnel, the public, or the environment. Decommissioning of these facilities in the near

term would make space available for additional research uses of the active ORR. The dismantle-

ment project could, however, be delayed until the complete reactor is decommissioned.

O
I
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PROJECT Homogeneous Reactor Experiment Decommissioning
FIELDOFFICE Oak Ridge CONTRACTOR Martin Marietta
BUDGET AND REPORTING CODE AH 10 20 00 FTP/A No. ONL-WD09 SFMP WBS 4.6,17

CONTRACTOR FIELDOFFICE SFMPO

PROJECTPRIORITY 7
PROPOSEDDISPOSmONMODE Entombment

PRELIMINARYTEC $14,475K ESTIMATEDPROJECTDURATION 6 years

FACILITY DESCRIPTION

a. Operating History. This facility was originally constructed in 1951 to house the Homogeneous

Reactor Experiment No. 1 (HRE-I), the first of two experimental aqueous homogeneous reac-

tors to be developed for nuclear power application analysis. In 1953, a decision was made to
replace HRE-I with a new experiment (HRE-2), and the. second reactor was constructed in the

e same facility from 1953 to 1956. The HRE-2 was a two-region reactor containing 93% enriched

23SU [U2SO4 + CUSO4 + D2SO4 in heavy water (D20)] as the fuel, surrounded by a blanket
region of D20. The reactor, which included an on-line chemical processing plant, reached criti-

cality in 1957, operating for most of its active life at a nominal full power level of 5 MW.
__

Shortly after full-power operation was achieved, a hole developed in the reactor core tank, allow-
ing mixing between the fuel and blanket regions. After extensive repair efforts failed, the reactor

continued to operate with fuel in both regions. The reactor was shut down in April 1961 after
approximately 16,295 MWh of operations.

b. Physical Description, The HRE-2 was a complex experimental reactor system principally housed

in three below-grade steel-lined concrete cells, within a steel and reinforced concrete structure

(see Figs. 1.47 and 1.48). The reactor cell contained the fuel and blanket systems, consisting of

the reactor vessel, high and low pressure circulating loops, heat exchangers, and an off-gas han-

dling system. A portion of the fuel flow was circulated through the chemical processing plant,

also located in shielded cells, providing continuous removal of impurities from the fuel solution.

Process liquid waste was handled and treated at the HRE through a system of underground

stainless steel tanks, a separate concrete waste evaporator building (Bldg. 7502), and an unlined

earthen 300,000 gal waste holding pond. Gaseous wastes were treated in the main building and

vented through a 100 ft steel stack. Primary reactor heat removal was through a steam-to-air
heat exchanger located on the building roof, Auxiliary heat dissipation was provided by a

wooden water-to-air heat exchanger, located west of the reactor building (Site 7554).

e
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c. Safety/Environmental Considerations. During 1961-1962, the reactor fuel and heavy water

were recovered from the system and the facility placed in standby condition. The most highly
contaminated portions ,of the reactor system are located in the reactor ceil. This cell was rou-
tinely flooded during maintenance operations, resulting in widespread contamination of the cell

walls and equipment surfaces. Exposure rates up to 600 R/h have been measured in the cell
area, primarily attributable to 9°Sr and 137Cs.The estimated inventory of fission and corrosion
products remaining in the process piping is 30-40 kg (<500 Ci). Personnel accessible areas out-

side the reactor and process cells are relatively free of contamination. Of the ancillary facilities,

the waste evaporator and holding pond are known to contain significant residual radioactivity.

The evaporator facility contains contaminated process equipment and operating areas, is struc-

turally sound, but deteriorating with time. The holding basin is estimated to contain on the order

of 50--100 Ci of activity, principally 137Cs, 6°Co, and 9°Sr, The pond was filled with clay and,i

rock and capped with asphaltic concrete in 1970. Soil contamination at the HRE site is prima-

rily limited to those areas surrounding the evaporator and holding pond. Past operations have

resulted in low levels of contamination in surface and subsurface soils in the vicinity of tile site,

as well as the adjacent creek and creek bed. 'Fhe creek bed contamination is believed to be the

result of radionuclide transport from the contaminated soil rather than leakage from the sealed -

pond. -

d. Facility Maintenance and Surveillance. A comprehensive maintenance and surveillance program

is provided to assure adequate containment of the residual radioactivity at the HRE site. Rou-

tine inspections of containment systems and building ser/ices, radiological surveillance of operat- dlh

ing areas and maintenance activities, and regular testing of safety systems are performed as part

of this program. Facility maintenance includes general repairs, exhaust filter changes, and
instrumentation and controls maintenance. These routine maintenance and surveillance tasks

require approximately 0.4 man-year of annual SFMP support. No major facility repairs or

improvements have been identified for this facility in the near future. Additional comprehensive
pond characterization is being conducted to identify environmental concerns and determine the
need for interim stabilization.

e. Unique Conditions/Reuse Considerations. Portions of the reactor building, as well as several of

the support buildings at the }-IRE site are being utilized and maintained by ORNL research

groups and construction personnel. In particular, the chemical process cell B and the supporting

operating and control room areas of the reactor provide unique facilities for a variety of research

applications. Due to the location of the site, the availability of support services and the overall

good condition of these facilities, use of the site is expected to continue into the foreseeable

future. Decommissioning planning should, therefore, consider the preservation of the reusable

structures and facilities to the extent possible.

PROPOSED FACII.ITY DISPOSITION

a. Alternative Selection. Based on the limited reuse potential of the reactor cell and associated

process equipment, and the expense, use of burial ground space :_nd personnel exposures that

would be involved in reactor dismantlement, the entombment alternative for the primary reactor

system is considered the most viable decommissioning mode. The structural condition of the
below-grade reactor cell (stainless steel lining and poured concrete encasement) would provide
excellent long-term waste containment. Dismantlement of the less contaminated out-of-cell com-
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O ponents (process cell and waste evaporator) could be accomplished to make these areas available
for reuse, with much of the contaminated equipment transferred to the reactor cell for entomb-

ment in order to further reduce the amount of waste requiring off-site disposal. Similarly,

entombment is recommended for the waste holding pond, since that basin is already in a stabil-

ized condition in a remote, continuously monitored area of the Laboratory, and since pond

removal would result in significantly more cost, personnel exposure, and use of valuable burial

ground space.

b. Decommissioning Plan.

I. Technical Plan. A conceptual plan for decommissioning the HRE has been developed that

specifies dismantlement of the Waste Evaporator Cell (Building 7502), removal of surplus
equipment from cell C in Building 7500, removal of the buried waste handling system com-
ponents (tanks and piping), and entombment of these contaminated materials in the reactor
cell, along with the reactor components already in that cell. The research facilities and other

buildings presently in use at the site would not be decommissioned as part of this effort, and

would be available for reuse at the end of the decommissioning operations. The waste holding

pond would be entombed utilizing pressurized grouting techniques to form a grout curtain

around the pond and horizontal grout sheets at appropriate depths within the pond perimeter.

Contaminated soii in the vicinity of the pond and within the reactor site boundary would be
removed and treated as LLW.

The decommissioning plan for the HRE would begin with preparation of the site for

O operations and preliminary decontamination, equipment consolidation, and isolation of' thereactor cell for subsequent entombment operations. Once the cell was prepared, surplus equip-

ment dismantlement from the areas within Building 7500 would be conducted, primarily

concentrating on the chemical process plant in cell C. Decontamination of cell C after equip-

ment removal was complete would make that cell available for reuse after site decommission-

ing was finished.The storage pool and east valve pit in Building 750_ wGuld be entombed

separately, following removal of any contaminated materials. Once Building 7500 has been

stripped of surplus equipment, the waste evaporator cell, absorber bed pit, and gas holdup
loop pit would be cleaned out of equipment, this equipment transferred to the reactor cell,

and the pits demolished and disposed of as LLW. The underground tankage and piping adja.
cent to the reactor building would be excavated and transferred to the reactor cell. The

removed contaminated soil would be treated as LLW and would be replaced by clean fill to

repair the site grade. After all transfers of equipment to the reactor cell were complete, the

cell would be filled with an appropriate grout mix, sealed, and permanently marked as a

waste disposal site.

The entombment of the waste holding pond could be conducted in concert with the reactor

decommissioning, or earlier if it becomes an environmental concern. The current planning

calls for simultaneous decommissioning operations, The first phase of pond stabilization

would involve removal of 55-gal drums that are buried adjacent to the pond. These drums

would be excavated and sent to the ORNL burial grounds as LLW. Formation of the grout

curtain surrounding the pond would then follow, utilizing high pressure injection pumps.

Grout sheets would then be formed above and below the contaminated pond sediments in

PROJECTHomogeneous Reactor Experiment Decommissioning SFMPWBS 4.6.10 I-I09



order to isolate the contaminated materials from groundwater flows, Once the pond is stabil-
ized, the asphalt concrete cap would be resurfaced, sealed, and permanently marked.

2. Special Equipment and Techniques. Decommissioning operations at the HRE will require
development of special techniques in two general areas: remote equipment dismantlement and

in-situ grouting, During operation of the HRE, routine maintenance of the-_eactor system• .

was performed, utilizing shielded work platforms and remote tooling. Similar techniques and

facilities would be required for preparing the cell for entombment. Much of this technology is
available, but would have to be modified for use at the HRE. Also, grout studies would have

to be conducted to specify the appropriate constituents for long-term stability for application

both within the reactor cell and at the holding pond. In-situ grouting is a technique that is

only in the development stage for use in long-term radioactive waste stabilization, Significant

- site evaluation and performance testing would be required in order to assure tile acceptability

of this technique.

3. Cost, Schedule, and Waste Volume Projections. A summary of the project schedule,

estimated costs and waste disposal requirements for the proposed HRE decommissioning proj-

ect is provided in Fig, 1.49. Project planning, equipment and grout development, on-site D&D

operations, and project closeout are estimated to extend over a period of approximately six

years, at a total estimated cost of $14.5 million. Approximately 1.3 X 104 ft3 (355 ma) of

solid radioactive waste and 3 × 1.04gal (115 m3) of liquid radioactive waste will require

appropriate handling and disposal. No significant volumes of low-contamination-level stainless

steel will be generated. O
J

PRIORITY DETERMINATION CONSIDERATIONS

In its present condition, the HRE does not pose any immediate hazard to ORNL personnel,

the public, or the environment.--However, due to the significant inventory of contaminated materials

in the reactor cell, waste evaporator, and the stabilized waste holding pond, consideration should be

given to eliminating the long-term potential hazards associated with this site.
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APPENDIX II

PROGRAM DOCUMENT RECORD

The following listing represents a summary of the pertinent documentation for ali ORNL

SFMP projects, current or completed. Those citations were, for the most part, generater, by the
SFMP as part of project decommissioning planning, operations, or closeout activities, An additional,
comprehensive data base is available through the ORNL SFMP, covering the historical aspects of

each facility (site construction, operations and shutdown).

I. GENERAL PROGRAM

T. E. Myrick, The ORNL Surplus Facilities Management Program Long Range Plan, Sep-
tember 1984, ORNL/TM-8957. _

L, M, Braunstein, W. F, Ohnesorge, and T, W. Oakes, Preliminary Assessment for Decommis.

. sioning Surplus Facilities at ORNL: Environmental and Health Risks, September 1984,
ORNL/CE-84/310,

O J.H. Coobs and T. E. Myrick, The ORNL Surplus Facilities Management Program Mainte-
nance and Surveillance Plan for Fiscal Year 1984, June 1983, ORNL/CF-83/56,

Union Carbide Corporation Nuclear Division, Technical Manual for Decontamination and

Decommissioning Program, Engineering Division, May 1980, X-OE- 115.

Union Carbide Corporation Nuclear Division, Engineering Management Plan ibr Decontami.

nation and Decommissioning Program, Engineering Division, April 1980, X-OE- 114.

II. COMPLETED PROJECTS

1. Standard Pile and DOSAR Accelerator

E. E. Pierce, Standard Pile and DOSAR Accelerator Decontamination and Decommission-

ing, July 1979, ORNL/NFW-79/51.

2. 3026.C Radiochemical Waste @stem

E. E. Pierce, A. A. Walls, W. G. Tatum, Decommissioning Building 3026.C Radiochemi.

cal Waste System, January 1981, ORNL/NFW-81/2.

3. Intermediate-Level Waste Transfer Line

A. A, Walls, S. P. duMont, W, G. Tatum, T. E. Myrick, The Intermediate Level Waste

Transfer Line Decommissioning Project Final Report, December 1983, ORNL/TM-8897.

0
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J, H, Schorn and S, P, duMont, Safety Assessment-LL, W, Pipeline Decommissioning, 0
Pipeline Removal, Juno 1982, ORNL/ENG/SA.577,

J, H, Schorn and S, P, duMont, Safety Assessment-l,L,W, Pipeline Decommissioning,

Seal SurfaceLeaks, June 1982, ORNL/ENG/SA-578,

W, F, Ohnesorge, T, W, Oakes, D, W, Parsons, and J, C, Malone, An Environmental

Radiological Survey of the Intermediate.Level Waste System Pipeline, September 1981,

ORNL/TM-7858,

J, O, Duguid and O, M, Sealand, Reconnaissance Survey of the Intermediate Level Liquid

Waste Transfer Line Between X.IO and the Hydrofracture Site, August 1975,

ORNL/TM-4743,

4, Curium ,Source Fabrication Facility

R, W. Schaich, Final Report on the Decontamination of the Curium Source Fabrication

Facility, December 1983, ORNL/TM-8376,

Union Carbide Corporation Nuclear Division, Feasibility Study for Decommissioning the

Curium Source Fabrication Facility, Engineering Division, September 1981, X-OE- 171,

III. CURRENT PROJECTS

1, Molten Salt Reactor Experiment (WBS 4,6,6)

F. J. Peretz and W. R. Reed, Preliminary Decommissioning Study Reports Volume 5;

Molten Salt Reactor Experiment, September 1984, X-OE-231 Vol, 5,

D, R, Simpson, Preliminary Radiological Characterization of the Molten Salt Reactor

Experiment (MSRE), July 1984, ORNL/CF-84/92.

C. D. Cagle and L, P, Pugh, Decommissioning Study for the ORNL Molten Salt Reactor

Experiment, August 1977, ORNL/CF-77/391.

2. Metal Recovery Facility (WBS 4.6.7)

L. M. Blankenship, et al., Building 3505 Decommissioning Risk Analysis, June 1984,

ORNL/ENG/INF-84/2.

L. M. Blankenship, Safety Assessment--Building 3505 Decommissioning Addendum, June

1984, ORNL/ENG/SA-1040.

Union Carbide Corporation Nuclear Division, Conceptual Design Report for Decommis-

sioning the Metal Recovery Facility, Engineering Division, X-OE-222, March 1984,

T. E. Myrick, R. W. Schaich, J. R. DeVore, Metal Recovery Facility Decommissioning

Project Plan, March 1984, ORNL/TM-9018,

J. R. DeVore, Quality Assurance Assessment for Major Projects-Decontamination and

Decommissioning oi" the Metal Recovery Facility, December'1983, OP-RI-QAA-20,

0
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O Operations Division, "Operations Division-Radioisotope Department Ol_rating Pro-

cedures," Number RD-P-O-20, Building 3505, Metal Recovery Facility, Oak Ridge

National Laboratory, November 1983,

Union Carbide Corporation Nuclear Division, Safety Assessment-Building 3505 Decom-

missioning, Engineering Division, ORNL/ENG/SA-749, November 1983,

Oak Ridge National Laboratory, Action Description Memorandum-Metal Recovery Facil-

ity Decommissioning, Industrial Safety and Applied Health Physics Division, September
1983,

F, J, Pere:z and J, F, Alexander, Summary of the Radiological Characterization of Build.
- ing 3505, UCC-ND Engineering Division, X-OE-190, September 1982,

L, E. Being, J, M, Mahathy, J, Burden, and D, G, Jacobs, Results of the Radiological

Survey of the Former Metal Recovery Facility at Oak Ridge National Laboratory,

Evaluation Research Corporation, Oak Ridge, Tennessee, September 1981,

Union Carbide Corporation Nuclear Division, Feasibility Study for Building 3J05 Decom-
missioning, Engineering Division, X-OE-110, April 1980,

3. Fission Product Development Laboratory (WBS 4,6.8),

T. E. Myrick, R. W, Schaich, F, V, Williams, Fission Product Development Laboratory

Cell Decommissioning Project Plan, August 1983, ORNL/TM-8779,
R, W. Schaich, ct, al,, Quality Assurance Assessment for Major Projects, Fission Product

Development Laboratory Operations, Oak Ridge National Laboratory, OP-RI-QAA-2,
May 1982.

Operations Division, Operations Division-Radioisotope Department Operating Procedures,

Number RD.P.O-2-6, Building 3517, Fission Products Development Laboratory, Oak
Ridge National Laboratory, revised March 3, 1982.

R. W. Schaich, The Decommissioning of the Fission Product Development Laboratory at

Holifield National Laboratory, Proceedings of the Decontamination and Decommissioning

of ERDA Facilities Conference, Idaho Falls, ID, August 1975, CONF-750822,

C. L, Ottinger and R. W. Schaich, Hazards Report for Building 3517 Fission Products

Development Laboratory, ORNL/TM-753, revised February 1965.

4. Low Intensity Test Reactor (WBS 4.6.10)

W. R. Reed, Preliminary Decommissioning Study Reports Volume 8; Low Intensity Test
Reactor, September 1984, X-OE-231 Vol, 8.

D. R. Simpson, J. H. Pemberton, and R. C. Cooper, Preliminary Radiological Characteri-

zation of the Low Intensity 7"estReactor, July 1984, ORNL/CF-84/37.

C. D, Cagle and L. P. Fugh, Decommissioning Study for the Low Intensity Test Reactor,

O June 1975, ORNL/CF.75-6-67,
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5, Waste Holding Basin (WBS 4,6, I 1)

J, R, Horton, N, W. Durfee, F, J, Peretz, Preliminary Decommissioning Study Reports

Volume 2: Waste Settling Basin(3513), September 1984, X-OE-231 Volume 2,

S, F, Huang, W, A, Alexander, J, B, Watson and T, W, Oakes, Preliminary Radiological

Characterization of the Waste Holding Basin (3.513), September 1984,

ORNL/CF-S4/204.

T. Tamura, O, M, Sealand, J, O, Duguid, Preliminary Inventory of 2_e'2_°Pu,9°Sr, and

tnCs in Waste Pond No. 2 (3513), June 1977, ORNL/TM-5802,

6, Old Hydrofracture Facility (WBS 4,6,12)

W, R. Reed, Preliminary Decommissioning Study Reports Volume 11: Old Hydrofracture

Facility, September 1984, X-OE-231 Volume 11,

S, F. Huang, et. al,, Preliminary Radiological Characterization oi' the Old Hydrofracture

Facility, September 1984, ORNL/CF-84/202.

7. Gunite Waste Storage Tanks (WBS 4.6,13)

J, R. Horton, Preliminary Decommissioning Study Reports Volume 4; Gunite Waste

Storage Tanks, September 1984, X-OE-231 Volume 4,

S. F. Huang, et, al., Preliminary Radiological Survey of the Gunite Tanks in the South

' Tank Farm at Oak Ridge National Laboratory, September t984, ORNL/CF-84/206.

8. ORNL Graphite Reactor (WBS 4.6.14)

W. R. Reed, Preliminary Decommissioning Study Reports Volume 7: Old Hydrofracture
Facility, September 1984, X-OE-231 Volume 7.

D. R. Simpson, J. H. Pemberton, and R, C. Cooper, Preliminary Radiological Characteri-

zation of the Oak Ridge Gzaphite Reactor (OGR) Facility (Buildings 3001, 3002, and

3003), July 1984, ORNL/CF-84/30.

C. D. Cagle and L. P. Pugh, Decommissioning Study for the ORNL Graphite Reactor,

July 1976, ORNL/CF-76/196.

9. ORR Experimental Facilities (WBS 4.6.15)

J, R. Herren, Preliminary Decommissioning Study Reports Volume 9; ORR Experimental

Facilities, September 1984, X-OE-231 Volume 9.

J. R. Herren, N. W. Durfee, F. J. Peretz, Preliminary Decommissioning Study Reports

Volume 10; ORR Heat Exchangers, September 1984, X-OE-231 Volume 10.

D. R, Simpson and J. H. Pemberton, Preliminary Radiological Characterization of the

ORR Experimental Facilities, January 1984, ORNL/CF-83/250.

D. R. Simpson and S. F. Huang, Preliminary Radiological Characterization of the ORR I

Water-to-Air Heat Exchangers (Building 3087), August 1983, ORNL/CF-83/204.
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10. Storage Garden 3033 (WBS 4.6.16)

J. R. Horton, Preliminary Decommissioning Study Reports Volume 13:3033 Storage

Garden, September 1984, X-PE-231 Volume 13.

S. F. Huang, ct. al., Preliminary Radiological Survey of Storage Gardens 3026.D and

3033 at Oak Ridge National Laboratory, September 1984, ORNL/CF-84/205.

11. Homogeneous Reactor Experiment (WBS 4.6..! 7)

W. R. Reed, Preliminary Decommissioning Study Reports Volume 6: tlomogeneous Reac-

tor Test, September 1984, X-0E-231 Vpi. 6.

W, R. Reed, Preliminary Decommissioning Study Reports Volume 12: HRT Retention

Pond, September 1984, X-PE-231 Volume 12.

S. F. Huang, ct. al., Preliminary Radiological Characterization of the Homogeneous

Reactor Experiment No. 2 (HRE-2), September 1984, ORNL/TM-9057.

D. R. Simpson and S. DeLaGarza, Preliminary Radiological Characterization of the

Homogeneous Reactor Experiment No. 2 (HRE-2), Novem.ber 1982, ORNL/CF-82/288.

C. D. Cagl, and L. P. Pugh, Decommissioni.ng Study for the Homogeneous Reactor

Experiment No. 2 (HRE.2), February 1976, ORNL/CF-76/66.

12. Waste Tanks (WBS 4.6.Storage 18)

J. R. Horton, Preliminary Decommissioning Study Reports Volume 3; LLW Collection

Tanks, September 1984, X-PE-231 Volume 3.

S. F. Huang, et. al., Preliminary Radiological Characterization of the LLW Collection

Tanks, September 1984, ORNL/CF-84/203.

13, C.14 Process System (WBS 4.6.19)

i4. Waste Evaporator Facility (WBS 4.6.20)

J. R. Horton, Preliminary Decommissioning .Study Reports Volume 14: Buildings 3506

and 3515, September 198-1, X-PE-231 Volume 14.

D. R. Simpson, Preliminary Radiological Characttrization of the Waste Evaporator

Facility (Bldg. 3506) and the Fission Product Pilot Plant (Bldg. 3515), July 1984,

ORNL/CF-84/93.

15. Fission Product Pilot Plant (WBS 4.6.21)

J. R. Horton, Preliminary Decommissioning Study Reports Volume 14: Buildings 3506

and 3515, September 1984, X-PE-231 Volume 14.

D. R. Simpson, Preliminary Radiological Characterization of the Waste Evaporator

: Facility (Bldg. 3506) and the Fission Product Pilot Plant (Bldg. 3515), July 1984,
ORNL/CF-84/93.
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16. Shielded Transfer Tanks (WBS 4.6.22)

W. R. Reed, F. J. Peretz, S. P. duMont, Preliminary Decommissioning Study Reports

Volume 1." Shielded Transfer Tanks, UCC-ND Engineering Division, October 1983,
X-OE-231 Vol. 1.

D. R. Simpson, Preliminary Radiological Characterization of the Shielded Transfer

Tanks, May 1983, ORNL/CF-83/62.
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APPENDIX III

APPLICABLE CODES, STANDARDS, AND OPERATING PROCEDURES

BASIC POLICY AND GUIDANCE

The basic regulation that governs management of surplus facilities at ORNL is DOE Order
5820, "Radioactive Waste Management." The stated objective of Order 5820 is to establish require-

ments to assure that all DOE operations involving the management of radioactive waste, waste by-
products, and surplus facilities are conducted to adequately protect the public health and safety, in
accordance with DOE Order 5480.1. The order has five chapters which address specific implement-

ing procedures and requirements for managing high-level waste, TRU waste, low-level waste, waste
contaminated with naturally occurring radionuclides, and decontamination and decommissioning of

surplus facilities. Several other DOE orders, as well as Order 5480.1, are referred to in Order 5820

as having supplemental and related requirements. These and other pertinent DOE orders and guides
are listed in Table III.I.

Radioactive waste management at ORNL is also affected by the rules and regulations promul-

gated by NRC, EPA, DOT, and the Stateof Tennessee.AlthoughNRC rulesand licensing

requirements currently have no direct impact on operations at ORNL and other DOE sites, the per-
formance objectives of Order 5820.2 are comparable to those of NRCs requirements for disposal

operations on high-level, TRU, and low-level wastes as promulgated in 10 CFR Parts 60 and 61. In

addition, DOE and other executive agencies arc required by Executive Order 12088 to comply with

applicable pollution control standards of the EPA and of state and local agencies. Guidelines are

provided by DOE for compliance with the applicable regulations and standards. The several EPA,

NRC, DOE, and state regulations that are related to or applicable to surplus facilities and radioac-

tive.waste management at ORNL are listed in Table III.2.

The general trend in the standards and regulations developed by agencies other than DOE has

been toward a reduction of allowable radiation exposures. This trend is reflected in EPA's proposed

"National Emission Standards for Hazardous Air Pollutants. Standards for Radionuclides," 40

CFR Part 61, and in the proposed standards for management and disposal of spent fuel and high-

level and TRU wastes, 40 CFR Part 191. The trend should also be anticipated in 40 CFR Part 193,

"Environmental Radiation Protection Standards for Low-Level Radioactive Waste Disposal," which

EPA is beginning to develop. Those responsible for radioactive waste management at ORNL should

accordingly expect eventual standards that will restrict exposures to lower levels than currently per-

mitted by DOE orders. On the other hand, this philosophy is consistent with the ALARA guidelines

and objectives that are found in policy statements by DOE and the Laboratory.

To summarize the extensive amount of federal and state regulations and guidance, and to pro-

vide a concise set of procudures that address applicable industry standards (OSHA, ANSI, etc.),

numerous procedures and operations manuals arc maintained at ORNL. These manuals, listed in

Table III.3, cover the range of activities from radiation protection to ORNL management practices,and are the standards by which ali operations at the Laboratory are performed.

1II-1
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TABLE i11.1. Applicable DOE orders and guides 0

Order/Guide Date Title

DOE Order 1540,1 May 1982 Materials Transportation and
Traffic Management

DOE Order 4320,1 April 1981 Site Development and Facility
Utilization Planning

DOE Order 5440,IB May 1982 Implementation of the National
Environmental Policy Act

DOE Order 5480, lA August 1981 Environmental Protcc.tioli, Safety,
and Health Protection Program
for DOE Operations

DOE Order 5480,2 May 1983 Hazardous and Radioactive Mixed
Waste Management

DOE Order 5480.4 May 1984 Environmental Protection, Safety,
and Health Protection Standards

DOE Order 5481.1A June 1982 Safety Analysis and Review

DOE Order 5483,1 April 1979 Occupational Safety and Health "
Program for Government-Owned -
Contractor Operated Facilities

DOE Order 5484,1 February 1981 Environmental Protection, Safety,
and Health Protection Information

Reporting Requirements /

DOE Order 5500.2 August 1981 Emergency Planning, Preparedness,
and Response for Operations

DOE Order 5500,3 August 1981 Reactor and Nonreactor Nuclear
Facility Emergency Planning

DOE Order 5632.2 February 1979 Physical Protection of Special
Materials Quality Assurance

DOE Order 5700,6A August 1981 Quality Assurance

DOE Order 5820 February 1984 Radioactive Waste Management

DOE Order 6410,1 March 1983 Management of Construction
Projects

DOE/EP-O058 June 1982 Environmental Compliance Guide
for DOE Compliance with Endangered
Species Act

DOE/EP=0023 1981 Guide for Environmental Radio-
logical Surveillance at DOE
Installations

DOE/EV-0132 February 1981 DOE Environmental Compliance
Vol, I and 2 Guide

DOE/EV/1830-T5 1980 A Guide to Reducing Radiation
Exposure to As-Low-As-
Reasonably-Achievable (ALARA)

0
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O Table i11,2. Applicable non-DOE regulations

Title Reference

NRC Licensing Requirements t'or Land Disposal 10 CFR 61
o1' Radioactive Waste

EPA Clean Air Act Public Law 95.95

EPA Clean Water Act Public Law 95-217

CEQ Regulations for Implementing the NEPA 40 CPR 1500-1508
Act

EPA Resource Conservation and Recovery Act Public Law 94-580

EPA Safe Drinking Water Act Publtc Law 93-523

DOT Transportation Regulations 49 CFR Part 4

Tennessee Hazardous Waste Management Rules Chapter 1200-1-11

Tennessee Solid Waste Disposal Act Tennessee Code,
Title 53, Chapter 43

Tennessee Hazardous Waste Management Act Tennessee Code,
Title 53, Chapter 63

Tennessee Solid Waste Regulations Chapter 1200-1-7

Tennessee General Regulations Chapter 1200-4- I

"l'ennessee Water Quality Criteria Chapter 1200-4, Rule 3

Tennessee Effluent Limitations and Chapter 1200-4-5
Standards

O Tenoessee Air Quality Act Tennessee Code,
Title 553, Chapter 34

Tennessee Air Pollution Control Chapter 1200-3
Regulation

Tennessee Water Quality Control Act Tennessee Code,
--. Title 70, Chapter 3

Table 111.3. ORNL manuals and procedures

Safety Manual

Health Physics Procedure Manual

'/'he Safety and Loss Control Programs of the Oak Ridge National Laboratory

Industrial Hygiene Manual

Plant and Equipment Safety Manual

Plant and Equipment Division Procedures Master List

OR NL Environmental Protection Manual

Hazardous Materials Manual

ORNL Emergency Manual

ORNL Respirator Program

Industrial Hygiene Analysis Manuaq

Health Physics Instrument Manual

O Standard Practice Procedures

Radioactive Solid Waste Operattons Manual

Quality Assurance Manual

Oak Ridge National Laboratory Shipping Containers for Radioactive Materials
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Appendix IV

LIST OF ACRONYMS

ALARA As-Low-As-Reasonably-Achievable
ANSI American National Standards Institute

_ Bldg. Building

CFR Code of Federal Regulations
CG Concentration Guide

D&D Decontamination and Decommissioning

DOE Department of Energy

DOE-HQ Department of Energy Headquarters Office

DOE-OR Department of Energy Oak Ridge Operations Office

DOE-RL Department of Energy Richland Operations Office

DOE SFMP Department of Energy Surplus Facilities Management Program

DOT Department of Transportation

EPA Environmental Protection Agency
FPDL Fission Product Development Laboratory
FPPP Fission Product Pilot Plant

FTP/A Field Task Proposal/Agreement
FY Fiscal Year

GCR Gas Cooled Reactor

I--IEPA High Efficiency Particulate Absolute

HRE Homogeneous Reactor Experiment

ICRP International Commission on Radiological Protection

LITR Low Intensity Test Reactor
LLW Low Level Waste

M&S Maintenance and Surveillance

MMES Martin Marietta Energy Systems, Inc,

MRF Metal Recovery Facility

MSRE Molten Salt Reactor Experiment
NCRP National Council on Radiation Protection and Measurement

NEPA National Environmental Policy Act

NRC Nuclear Regulatory Commission

OGR ORNL Graphite Reactor

OHF Old Hydrofracture Facility

ORGDP Oak Ridge Gaseous Diffusion Plant

ORNL SFMP Oak Ridge National Laboratory's Surplus Facilities Management ProgramORNL Oak Ridge National Laboratory

IV-I

_
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ORR Oak Ridge Reeearch Reactor Q

OSFM Office of Surplus Facilities Management

OSHA Occupational Safety and Health Administration

PCB Polychlorinated biphenyls

PI Principal Investigator

QA Quality Assurance

R &D Research and Development

SFMPO Surplus Facilities Management Program Office
STT Shielded Transfer Tank

SWSA Solid Waste Storage Area
TEC Total Estimated Cost

TRU Transuranic

TVA Tennessee Valley Authority

UNC United Nuclear Corporation, Inc,
WBS Work Breakdown Structure

WOCC Waste Operations Control Center
WOC White Oak Creek -

X-10 Designation for Oak Ridge National Laboratory -

Y-12 .Designation for the Y-I 2 Production Plant
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