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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 Operations 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 projections 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 X 10* m’) 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
decommissioning projects are completed and as surplus facilities are added to the program, signifi-
cant alterations in program direction can be anticipated,
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THE ORNL SURPLUS FACILITIES MANAGEMENT PROGRAM
LONG RANGE PLAN

1.0 INTRODUCTION

The Surplus Facilities Management Program (SFMP) at Oak Ridge National Laboratory
(ORNL) is part of thu Department of Energy’s (DOE) National SFMP, administered by the Rich-
land Operations Officr. This program was established to provide for the management of all DOE
surplus radioactively contaminated facilities from the end of their operating life until final facility
disprsition is completed. The purpose and objectives of the DOE S7MP are set forth in their cur-
rent Program Plan,! and include:

1. The maintcnance and surveillance of facilities awaiting decommissioning;

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.

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 numiber 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 those 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 objectives 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;

(4) Establish a priority list for the decommissioning projects; and

(5) Integrate the individual decornmissioning project costs and schedules into an overall program
schedule and cost estimate for the ORNL site.

(]
i=1
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In addition to meeting these overall objectives, the Long Range Plan also provides an overview of
the CRNL 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.? 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 Plar 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 part 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 program reporting requirements, and the project control methodology.

Chapter 4.0 Decommissioning Alternatives: Describes the range of decommissioning alternatives to
be considered for facility disposition at ORNL, as well as the selection process involved in choosing
the preferred alternative for any given facility.

Chapter 5.0 Design/Performance Criteria: Discusses the guidelines and policies that have been esta-
blished for the management and decommissioning of SFMP facilities. Criteria are presented for
program management, health and safety, waste disposal, materials reclamation, and final site certi-
fication concerns,

Chapter 6.0 Project Descriptions: Summarizes each of the SFMP projects in terms of the facility
history, physical and radiological conditions, the routine maintenance and surveillance requirements,
and details of the proposed decommissioning plan. Preliminary project schedules and cost estimates
are also presented, based upon the proposed decommissioning activities.

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

Chaprer 9.0 References: Contains complete reference citations for all 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 1), 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 II1), and a list of acronyms used in the document (Appendix IV).



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 all
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 references 3-6.

2.1 LABORATORY MISSION 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 technclogy 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.
Even though nuclear energy represents the major endeavor, the Laboratory also plays an important
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),
is bounded by the Clinch River on its eastern, southern and western borders, and by Black Oak

2-1



(o]

“Jeyd voysziuedio Kiojesoge| [euone) 38pRy Y@ 1T S

NCIEDIS INHO
INIMLYYLIG

SNO1}v 136 JI1804

NO1133S iN3LIvd INYO
LNINIBY4I0 MVl

SWYHOOUd J¥N -
NOISIAIC ONIHIINIONT
SISATYNY ONY §
TNINNY1d NYHDOHd
M WYHO0Ud ONISS330¥d3y | |
I3n3 gL YGIIOSNOD
KOISIAIG -
SIDNAMIS ¥ ILNHANOD
WYHDOHd SIVIHILYI SWYHDOYS ] INYO LV 031¥I01
IUNLYY3dWIL HOH HO13V I¥ GI1C0I-S¥D SNOISIAIG 45V1S TWUINIS
SW3I1SAS ADUINI v2IIIBVW NIiurW
NOISIAIG SHYHI0Ud ADOTONHIIL - NOISIALG -
SOIWYHID ONV STVLIW ¥O1Jvid gy ITINN 1N IWAIND T ONY 1Ry 1d
NOISIAIC
SIILVWIHLVN ONV WYHO0Y4 NOISNS = Jdum.ﬂmwwwﬂ“wx.wnwaz = ONINNY Td A 111DV -» NUOISIAIT SHOL Y 140 M
SDISAH DNIYIINIONT
'
¥314N0D YILNTD NOISIAIQ STOHINOD ONV NOISIAIQ NOILTISNI Gy
o 1SS0 — -

NOIS'AIQ 31viS A0S NOILYWHO SN = WvHEO0Yd ADHINT 1SS0S by NOVLY I NI LSS IonvHNSSY Atiwno [ NG NOTL WO N

NYHO0Hd NOISIAID 41 34VS

2 A

»x—m.ihﬂmﬂ%-ﬁqZ( M.Nmﬂw.whw.ﬂ.ﬂwmm:z - AOUIND 31BYMINIY NOISIAG 3104034 1303 :J.-uf%%nm».mﬁ..«xomq_ u TUNOIE N0 ONY .

' ANV NOIIVAE ISNOD B T Lt INNOHIANS

NOISI2I0 NOISIAIG NOISIAID
NOISIAIQ AHISINIHD SIINTIS TYINTHNOHIANT | NOISIAIO ADHINT - AD0TONHITL ONIH IINIONT » Slvi Ity aNY IINUNTS | ) NOISIAIG B 1Y M ®
HOISIAIG SHSAHY NOISIAIG ADG 1018 - HOISIALG ADH INI NOISNS P NOISIALG - S3MAYIS T INMOTH 4 -
- ANDINNHITL TWININD Al
INEVHISININGY
w013381a
L

S3IDMFDS IWISAHS
HOL1J38IT 31VIDOSSY

STINNTS TwLHINNOEIAN]T
any 1w 3W0oe

HO1J3HIG I1ViD0SSY

SW31SAS A0H3INI 0IINVAQY
Y¥0133410 31ViD0SSY

STDOTONHIIL

INIH TINIONT ONVY BV TIDNN

HOiD38I0 ILVIDOSSY

I

1

I

I

SIAHIS OGNV LHOLINS
HO1J3IHIQ JAILNDIXI

rHEVRIE ZR TG INUN

HOLIIY'Q AHOLVHOBVT

AHOLYHOSV1 TUYNOILVYN 390" VO

Vo



£ *Beounizeys

YNITOHY ]

S
HiBCN \l\ 7

oA usEN \ -

viNIDHIA \\ Mt. IMNOSSIN

P MININ3N \
I~ ?
i

TROFLER DM N




NS (OI-X) INYO 242 10§ dew uonedoy 77 “Sig

y N “wu:qxn Sy
AITIVA N 7 mwy/
/g

;
/

7 —

EERETTTEL:
IR 1Y)




2-4

Ridge on the north. Within the reservation there are two DOE plant complexes in addition 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

y

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 transuranium-
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
conditions or are part of the Surplus Facilities Program (see Section 3.0 for current listing of these
surplus facilities).

In 'addition 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 all accessible areas,
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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 parallel 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., All of the formations are of sedimentary
origin, either chemical (limestone and dolomite) or clastic (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
site,

Although numerous faults exist within the area, they are all 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. It 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® (16.4 km?) 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 m) above mean sea level, creating a pool surface area of approximately 24 acres (9.8
ha), with approximately a 2-day retention time,
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Water that drains from the White Oak Lake enters the Clinch River and subsequently the
Tennessee River, The Clinch River originates in southwestern Virginia, and drains approximately
4410 miles? (11,340 km?). Flow in this river system is controlled by the Tennessee Valley Authority
(TVA) through three dams, the Norris Dam, Melton Hill Dam and the Watts Bar Dam. As indi-
cated on Fig. 2.2, the nearest dam to the ORNL site is the Melton Hill Dam, located approxi-
mately 3 miles upstream from White Oak Creek, The pulsating flow pattern resulting from the
TVA dam operations significantly affects the discharge from WOC, The average flowrate in the
Clinch River near the WOC from 1963 through 1979 was 5280 ft3/s (150 m?/s).

There are nine public water supply systems, serving about 91,500 people, that withdraw surface
water within a 20 mile (32 km) radius of ORNL, Of these, only one is downstream of the outfall
from White Oak Dam. The intake for the city of Kingston is located approximately 21 river miles
(34 km) below the dam. Recreational use of the waters in the ORNL vicinity is heavy, Surface
water uses include boating, fishing, waterskiing, and swimming,

Over 100 private wells and springs and 8 industrial and 16 public groundwater supplies exist
within about 20 miles (32 km) of ORNL, However, due to the stratigraphic and structural control
of groundwater flow in the region, groundwater beneath the ORNL site is expected to migrate
along the strike and discharge to surface water bodies. There is a low probability of groundwater
migration from ORNL to offsite wells,

2.3.3 Meteorology

The climate of the Oak Ridge area is classified as humid continental. Oak Ridee is located
within a broad valley between the Cumberland Mountains and Cumberland Plateau to the north-
west and west, and the G:cat Smoky Mountains to the southeast. The weather and climate of the
ORNL vicinity are greatly influenced 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) of water equivalent annually] falls as rain, although some
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 [Q0°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.
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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 alements 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 approximately 183,000), lies 30 miles (48 km) east of the 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 annual genetically significant dose
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equivalent to individuals in the Oak Ridge area from these natural sources is about |30 mrem/year
(1.3 mSv/year). Man-made radiation sources which add .o this natural background include residual
fallout from nuclear weapons testing, 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
mrem/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
mrem (0.06 mSv).

2.4 ORNL WASTE MANAGEMENT PRACTICES

As part of its overall mission as defined by DOE, ORNL disposes of or stores all radioactive
solid waste generated by the Laboratory. In addition, other hazardous solid wastes, all non-
hazardous wastes, and all 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, treatment, disposal and monitoring systems
have been developed and are in use at the Laboratory. In general terms these waste streams can be
separated into threec 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-
tices, are given in the following sections. Further details on the specific waste disposal requirements
for 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 X 10* tons/year (1.7 X 107 kg/year). The primary component of this waste is
fly ash generated by the on-site coal-fired steam generator (1.3 X 10*tons 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 are 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 X 10° gal (750 m?) of treated wastewater are
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
wastss are generated by a variety of sources at ORNL, with an annual production of approximately
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270 tons (2.4 X 10° kg) of solid and 1.1 X 10° gal (420 m?) of liquid wastes. The largest single
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 the materials
included under the nonradioactive hazardous waste category are disposed of off-site, with the
remaining 10% 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-
casses, 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 major 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, all in the Bethel Valley
complex; and the Transuranium Processing Plant, Tower Shielding Facility, Health Physics
Research Reactor, and High Flux [sotope Reactor in the Melton Valley 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 zirborne 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 sections.

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 thiat 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. All 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



2-11

“MERD moyj fesodsip pue SuipuEy 3)SEM SNOPIBZEY IANICOIPBRIUON b T “S1f

e
oweyy e

-0 s
o0 shmwureg

J— e
e won
FIWNOs TEONNOS owog Dy Ay
L2 © ]
s g et %, SN0

w——sm . et
Paeen —— s c—ry s
emao g a——. .
wnwveareu-m—g -0 N8y ooy -—
JEb—— ey ooy .~y :
waociag ren
pepd 21 2 2o ey wtorms swem —
wows <o P e i
J —vom
peweg RS ———
womadn ] | werases tawmer worweud o wq
wore ety omcren ooesmre 1 o0 1) [ PuE—— —
e v swrmiag et oo | | wamaey ) teveinge oy o ncrag e = s o8
PO P > [ones e weinac 1 w0 e =G ‘o x e, oo aeranry s vavmeny
3I9n0s8 $TOW0s S2oWn0e ownos S32en0s s2ownos s3enos o - ——cy
o - . -y [———
. o—een § 005 orveu - — e [inpion s ey B g Srr e
] o Aaandadiand _— e By by ———s s3Dwn0T e2-mana Saounot
[ e e
e e+ N ey s o RO




2-12

IDVHOLS
37gVYA3IHLI3Y
WIHIINY

~

SNOQUVZVH
I3A3ITMOT

3GIM 8V

S304 nos

G31VNINVINDD 00

FHLI6L1 0 Dyrar] INHO

ISHVHISIO
AIViS

NOILYHLITE Vd3H

oNIgENY3S

NOILYYLTIE vd3IH

ONIBENYIT

SVO-430 SS350Hd

30mM 8V
$3J34NOS

3D98VHISIO
MJIVIS

NOUVHITE VdIH

NOILVHITS vd3IH

!

NOILVIIINIA
T30 GNV
ON:igTIng

30iM 8V
S32Hnos

MBI MO} JJSBM A1j3R0IPRI "INHO ST “9u1

IviHNg
H1HVI MOTIVHS

!

318Y1IVIWOI
NON

ﬁ TF3IA3T MO

Ivieng
HLIHVYI MOTTIVHS

NOILJVIWO0I

I8V LIVINOD

[

I

3aim 8Y1

S30HNOS

visng
H1¥Y3 MOTIVHS

figez

IAqM 8V
S33HNOS

30VHOLS
378vA3LIY
WIHIINS

[22-7 8

Elell B: LA
S3IJHNOS

JUNLIVHIOEOAH

A8 TvS0dsia

3ISVYYHOIS

WNVL WIHIINI

NOILYHOdVYAT

AIAIT MO

30im 8avl
$324N0S

M¥33IHIMWVO FLIHM

JONVYHIX3I NOI

§

NOTEVYHL T

|

JLSYM
S$S3004Hd

3gim 8y
£334N0S

SRO3ISVY

sanon



2-13

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 X 107 gal (2.0 X 10 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
10° 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-
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-
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zontal sheet several hundred feet across. The grout sets in a few hours after injection, permanently
fixing the radioactive wastes in the impermeable shale formation.

The volume of LLW treated annually varies from approximately 1.3 X 105 to 1,5 X 10¢ gal
(5.0 X 108 to 5.7 X 10° 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 *Sr, '¥Cs, !%Ru, %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) ?**U-contaminated waste, (2) TRU-contaminated
waste, and (3) low-level solid waste. Wastes are further segregated according to compactibility 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-
cated in Fig. 2.7. All trench burial is conducted in SWSA 6, with SWSA § used only for retrieva-
ble storage of TRU waste. Since the beginning of on-site burial of solid wastes, over 6 million ft
(170,000 m?) have been disposed of.

Solid wastes containing 2**U in concentrations greater than 1 g/ft? or | g total weight must be
handled and disposed of-in accordance with ORNL special 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 in 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 m?) of #3%U contaminated waste is buried annually at ORNL.

Transuranic wastes are those containing greater than 100 nCi/g (3700 Bq/g) of ***U or tran-
suranic radionuclides. About 2600 ft’/year (75 m®/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 generator in stainless steel 30 or 55 gal (110 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 compactible 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 all other appropriately packaged solid
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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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 ft* (2,000 m®) 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 '*C and *H, 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 approximately 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 canuot be 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 Environmental Monitoring

As part of the ORNL Waste Management Program, a comprehensive waste operations and
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.). This 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 all 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
techniques, Radionuclide concentrations and nonradiological 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 und 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 in 1976 in
order to provide collective management of all 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 project planning, and (3)
timely implementation of decontamination and decommissioning (D&D) activities, Some 76 facili-
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 management approach
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
the general guidelines set forth in the DOE SFMP Program Plan!, 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 Civillan 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.
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 (DQE-RL), which

3-1
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acts as the SFMP Lead Fleld Office, The Surpluy Facllities Managemen: I'rogram Office
(SFMPO) was established at DOE-RL to conduct the program in accordance with policy sand guid-
ance provided by DOE-HQ, ‘ '

Program implementation at the ORNL site is directed through the DOE Oak Ridge Opera-
tlons Office (DOE-OR), Within the DOE-OR, the ORNL SFMP is 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 Fission
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 in 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 actlvities of all participating
contractors, including MMES, and reports on the overall program progress, The OSFM routinely
assists in the preparation of budget and other program dooumentation, at the request of the
SFMPO.

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 for the Laboratory Director, Programmatic and funoctional control of the
ORNL SFMP Is provided through the Nuclear and Chemical Waste Programs Office and Operu-
tions Division, as shown in Fig, 3.2, This operating structure i{s 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 Radicactive 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 Program Office was established to provide administrative control over all
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 (Pls) may have control over disposition efforts
for a single facility, a group of facilities, or may be responsible for broad programs or planning
efforts for the entire ORNL SFMP.,



34

‘weidolg Juoudrusl) SAUNIE] snjdmg ) 10) 3myonns [euensziuedo INYO 7€ Sul

HIDVNVIN MIOIHAW 3L

WVHOOHd INFWIODVYNVIN SIILITIOVY SN1dHNS

SWVYHOOHd
NOILIV TVIGINW3IH

NOILI3S INJWIDOVYNVIN
FISVM IAILOVOIGVYYH

SWVYHDOHd 31SVM
TVIIAZHI GNVY HVY3I13NN

NOISIALd
SNOI1VHd3dO

S3190TONHI3L
SNIYIINIONI ANV HYITINN

L

S3JINH3S ANV
140ddNs

NOILVZINVOHO JILVIWWNVYHS5O0Hd

NOILVZINVOHO TVNOILINNS

‘ HO1IJ34id AHOLVHOSY1
AHOLVHOEY1 TVNOILVYN 3DdIY VO

CHVSEDL-E8 DMA-TINHO




3-5

slive C 1

40 IN3RI0TIAI0

-uonyezIuzdie uoisni( suonsdg -¢¢ 913

L

NUNIMHIN H S vNIAIR Y ¥
SHOILVIS TeaY 1¥04NS TYOROIL
IMNT “1SVMavy GIND1Y
w3 1newco
MO MY e w3 ISYI N
NOLLVOIVEYS 1308 Srotiveiso SNOILYII s ONY
YOLIVIN HOWVISIE ANINIDVVI 1NIRGO11A10
i 313va 3A110VOIaVE 24G1051010vH
—
3719%) ©2 WJWAR 3L 1130 v AuMIL MT JCELAL T
1804nS DHINOITSINNGD30 200700331 | NCH101342 wrnivwx1
DTN IINIONG sl SNCILYUY4IS “HINI 98 HO1YHI40 HOLIV Y
NOILYNRYYINOI IO
SIS W1 SROOD HT Noxia 9 ES DAL NG H ¥ FEALIE D ] UL ARSTN B
Al
FOMVISISSY ONILHOSTY ac.u-ﬂh.ﬂu.” 2 NOIL VUYL oL vo1eng 11 ADCIONHMIIL wust H
TVIMIZL NOLIVIY axY ONIT e TNEAMS SIvivlive 34010%1 34010SIGIGVY oKv 1St
B siaavo 3>
ANHWYH a2 NIIIM OH HIINS v T NOHYY S & NOLTIH 1% HIOIVHDIS M 1118400 1 8
SwINmvx) 183384073A10 AyGNavY onv [ avy swolLvEvads [ ONISSIION uss
un IUNITTHION0AH SINAUIS STvivllvm NOMIATYD 240108101aYH v uHO
IVIHOLINYT
WYR X84 ®i¥avy 1H
IYWOH
39MvIuIANNS | NywoH 9 a0w13 ¢ || AHOLYMOSY Advul oF WIONILIO 1D anvt 3 TR §
135337 -tuluudxqa-—.uﬂﬂl SN 3IVINILYN 3 -nuwuﬂw.oﬂw SIIVS 3401081 $140105101TvY i
NTIING NMT HOUYISIY 140105 40,
H¥NRAVYE WO Ouvis v r NYRON € 3 zuonﬁ,_uqcu NN 1 auoIW Ak
- ININIDYNV SININIVY SWHOILVE 140
1HIRIOYNTA LSO+ TYINADNL I15VM IAILIVOIOYN ANOLYHORYY $3s0105 $OLI¥ W

I

IMESI01 18 D3A NN

I

SHHYMS M T

YOLI3WI0
NOISIAID SNOI L ¥ 340




3-6

{SIHO1VOILSIANI TVdIONIHd

133704d

“amjanyys Jusmadeusw 33ford JINLIS INYHO PE “Sid

(S)HOLVDILSIANI TVdIONIHd
Z 173roHd

SHO1IVHINODJ8NS 3aISino
WOH4 1HOddNS TvIINHI3IL

SNOISIAIQ INHO H3HIO
INOHd 1HOd4dNS TV3INHI31

HOSINHIINS ALITIOVS ]
NOISIAIQ SNOILVYH3dO

(SYHOLYDILS3IANI 1¥dIONIYd
L £323r0YHd

S3DINY3S
JAILLVHISINIANGY

301440 WVYHOO0Hd
dW4dS TNHO

(PIEL'ER OMA TNHO

INIFWIOVNYIW AHOLVYHO8YT

(]



37

Technical support for the program is obtained from a number of ORNL divisions, including
(see Fig, 2.1):

Operations

Environmental and Occupational Safety

Engineering -
Plant and Equipment

Chemical Technology

Analytical Chemistry

Instrumentation and Controls

Quality Assurance and Inspection

Environmental Sciences

S N RIS S

This support is provided either at the request of the ORNL SFMP or 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 all
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: (1)
interfacing with the DOE and OSFM on programmatic and technical matters, and (2) providing
comprehensive 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 all 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

All 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 reports. All written communications are routed through the Nuclear
Waste Programs Office at ORNI. 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
teams, Program guidance is provided to Pls as required, for subsequent implementation by other
project 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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Planning /Reporting

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 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 all 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 outlined previously.

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:

Facility Acceptance

Project Prioritization
Maintenance and Surveillance
Alternatives Assessment
Project Planning

Project D& D Operations
Final Project Reporting

NV s e N~

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 compiexity of these investigations and
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Planning/Reporting

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 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 all 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 outlined previously.

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 shert 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:

Facility Acceptance

Project Prioritization
Maintenance and Surveillance
Alternatives Assessment
Project Planning

Project D&D Operations
Final Project Reporting

o bh LN -

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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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 concerns, many of
the intermediate steps are simple matters; while for major facilities, detailed planning and assess-
ments are required, In elther case, however, the averall path is the same,

To provide insight into the project implementation process at ORNL, each 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 addressed in separate documents,

3.2,1 Facility Acceptance

Acceptance of facilities into the ORNJL SFMP is conducted in accordance with the guidelines
established by DOE. These guidelines specify that;

I, The facility shall be In a radiologically safe condition with current documentation available to
support this declaration;

2, All 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

5. Interim usage of the facility should be limited, with maintenance and surveillance costs appor-
tloned 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 Prioritization

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 facilitis 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 legai and contractual requirements, health and safety considerations, ¢conomic
impacts, site planning requirements, cost effective program management, and other programmatic
concerns in determining which projects should be allocated the limited funds available, The
methods used for prioritizing projects at ORNL are further described in Chapter 7,0, Project prior-
itles 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 conoerns shift, the position of individual facili-
tles In the prioritized listing is adjusted, Facilitles ranked as low priority are placed In a protective
storage mode awalting final disposition, while high priority facilities enter the project phase of
D&D,

3.2,3 Maintenance and Surveillance

For those facilities in which decommissioning has been deferred, a comprehensive maintenance
and survelllance (M &S) Program has been instituted by the ORNL SFMP to (1) ensure adequate
containment of the residual radioactive materials remaining 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-effeotive manner. Routine maintenance and
survelllance are provided to assure that all 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 Surveil-
lance Plan® {s 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 are 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
are conducted to determine the preferred alternative for final facility 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 of 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 in 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-
ment 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 decommis-
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 quallty assurance concerns, and the Project Plan, The scope and content of each of these
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reports ure well defined through guidunce provided by the SFMPO and ORNL management, and
review procedures have been established by the ORNL SFMP to ensuro adequate peer review. In
addition to these major documents, numerous other reports, procedurss, and assessments are
prepared as appropriate In support of project activities,

3.2,6 Project D & D Operntions

Facility decommissioning aotivities are carried out according to the Project Plan, and modified
as required to meet operational needs, Project D&D operations are managed by the Prinoipal
Investigator through the appropriate facility supervisor and project orews. In support of the on-site
operations, additional engineering designs may be necessary to direot work crews, Strict adherence
to DOE and ORNL guidelines for health and safety, quality assurance, waste management, and
project management is maintained throughout the operational phase of the project, Program review
and guldance are provided through routine projeot reporting,

As D&D operations come to a olose, comprehensive site certification ls conducted to verify the
results of the decommissioning efforts and compare the uccomplishments with the projeot objectives
and the site release criterin (see Chapter 5.0), For some facilities, site release may not require
decontamination to unrestricted levels, but rather to levels acceptable for reuse by other nuclear
programs. As part of the certification effort, u final health physics survey report ls prepared that
characterizes «he facility conditions, When the residual contamination levels are determined to meet
the desired objectives, D&D operations will cease,

3.2.7 Final Project Reporting

Following completion of the planned decommissioning work, a Final Project Report is propared
that provides an overview of the project activities, accomplishments, final facillty status, and lessons
learned, As a part of this report, details of the project cost, schedule, waste volumes generated, and
occupational exposure§” are included, Based on this report, a formal Record of Completion s
prepared by the ORNL SFMP that summarizes the status of the site and provides recommenda-
tions for transfer of the facility out of the DOE SFMP or for continued maintenance and surveil-
lance, as necessary, As a project is completed, a Project Data Package is collected that provides a
documented history of the decommissioning activities, from facility acceptance through final project
reporting. All pertinent correspondence, assessments, plans and reports that are maintained on file
throughout the lifetime of a project will be included in this final data package for archiving at
ORNL and DOE-OR. Appropriate documentation on ORNL site records will be conducted prior to
request to the DOE SFMP for facility transfer out of the progam,

3.3 ORNL SFMP PROJECTS

Currently the ORNL SFMP s responsible for the management of 76 facilitles at the X-10
site, These facilities have been grouped into 16 SFMP decommissioning projects based on previous
operating history, location, or facility type. These projects are listed in 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-
tory site, in both the Bethel Valley and Melton Valley areas, The variation in the facility physical
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Table 3.2, Facllitles currently managed by the ORNL SFMP

Program Administrative
Category Grouping Projeot Location®
Defenso Progrum  Isotope Group Flsslon Product Development Laboratory  Bldg. 3517
Metal Recavery Facllity Bldg. 3505
Reactor Group ORNL Graphlie Reactor Bldg. 3001
Radwaste Group  Waste Holding Basin Site 3513
Gunite Storage Tanks W5.W10 Site 3507
Waste Storage Tanks!
Waste Tank WC-1 SW of Bldg. 3037
Waste Tanks WC-15, WC.17 SE of Bldg, 3587
Waste Tanks W1.W4, W13.WI§ Site 3023
Waste Tank W1l S of Bldg, 3536
Waste Tanks TH1.TH3 S of Bldg, 3503
Wauste Tank TH4 SW of Bldg, 3500
Old Hydrofracture Facility Site 7852
Civillan Program  [sotope Group Storage Garden 3033 N of Bldg. 3033
C-14 Process System Bldg, 3033.A
Waste Evaporator Facility Bldg. 3506
Fission Product Pilot Plant Bldg. 3515
Shielded Transfer Tanks (5) SWSA 4
Reactor Group Molten Salt Reactor Experiient Bldg, 7503
Low [ntensity Test Reactor Bldg. 3005
Homogeneous Reactor Experiment Bldg. 7500
ORR Experimental Facilities;
Reactor Experiments Bldg. 3042
ORR Heat Exchanger Bidg, 3087

9See Figs. 3.6 and 3.7 for facility locations.

conditions, radionuclide inventories, and hazard 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-
sloning 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 the ORNL SFMP consist of (1) routine maintenance and surveillance
of all facilities included in the program, (2) continuation of decommissioning activities at the Fis-
sion Product Development Laboratory (FPDL) and the Metal Recovery Facility (MRF), (3) initia-
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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 all 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 *°Sr, '¥'Cs, and '*Ce for
a variety of source applications. Due to the significant radionuciide inventory remaining in the facii-
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% years, 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-
nated process equipment from the 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 processing 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 Meral 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 Molven 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.

3.3.1.5 Characterization of Contaminated Ponds

The Waste Holding Basin (3513) and Old Hydrofracture Facility (OHF) contain open, con-
taminated ponds. The 3513 pond is an unlined, earth-bermed structure-of a nominal 1.6 X 10¢ gal.
capacity, containing approximately 250 Ci of radioactivity as well as detectable quantities of PCBs
and heavy metals. The OHF 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 do
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-
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:

Standard Pile and DOSAR Accelerator
Building 3026-C Radiochemical Waste System
Intermediate-Level Waste Transfer Line
Curium Source Fabrication Facility

W -

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 in 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 | and
4), a significant savings was realized through reuse of materials, equipment and facilities following
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TABLE 3.3. Completed ORNL SFMP projects

Decommissioning Planning/Operations

Waste Volumes (m?)

Scope of Materiuls
Decommissioning Estimated Reuse Solld  Solid
Project : Activities Time Spun Cost Potentinl  TRU LW  Liquid

($ % 10 ($ X 10

. Stundurd Pile und Dismantiement of gruphite FY 78-79 $ 82 $ 130 <| <|
DOSAR Accelerator pile; Disassembly ol
uccelerator and associated

equipment
2. 3026-C Radiochemical  Removal of contuminated FY 80 $200 14 <1
Wuste System tunks, piping and controls;
Entombment of remaining
structure
3. Intermediate-Level Removal of 700 ft of pipe FY 81-83 $550 0.7 112 <l
Waste Trunsfer from floodplain; Entombment
Line of two leuk siles
4. Curium Source Removal of in-cell FY 82-83 $700 $12,000 13 50
Fabrication Fucility equipment: Decontamination

of cells and operating
areas to levels for reuse

decommissioning work. In the Standard Pile and DOSAR Accelerator Project, graphite blocks, cad-
mium sheeting, and over 500 items of equipment, tools, and other supplies were returned for sal-
vage and/or reuse. The estimated replacement cost of these materials exceeded the cost of the
Jdecommissioning efforts (Table 3.3). On an even larger scale, the decontamination of the Curium
Scurce 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 nuclear-related 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
the ORNL SFMP decommissioning efforts is to allow unrestricted or restricted use of the facility
site, within the context of the mission and controls in effect on the Oak Ridge Reservation.

There are several decommissioning alternatives that could be applied to the management of
ORNL surplus facilities, These alternatives include:

l. no action-simple abandonment of a facility at the end of its useful lifetime,

2, protective storage-maintenance of a facility in a safe shutdown mode awaiting final disposition,

3, decontamination for reuse-removal of radioactivity to levels that are suitable for potential reuse
of the facility,

4, entombment-sealing or burying contaminated materials to provide permanent radionuclide con-
tainment, and

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,

4-1
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Table 4.1, Decommissioning alternatives characteristics

Alternative

Facllity Status

Monitoring/Controi

Facllity/Site Usage

A. Protective Storuge

|, Custodial

2, Passive

B. Decontamination for
Reuse

C. Entombment

D. Dismantlement

Struotures - Intact

Equipment - Most intact,
soine operating

Contamination « Confined

Structures - Intact

Equlpment - Most Intact,
some operating

Contamination - Immobilized/
sometimes sealed

Structures - Intact
Equipment - Removed only if
excess for potentlal reuse
Contamination - Removed to
levels acceptable for

potential reuse

Structures - Partial removal
optional

Equipmerit - Removal
optional, none operating

Contamination - Sealed in
monolithic structure

Structures - Removal
optional

Equipment - Removed if
contaminated or not
reusable

Contamination - Removed
to levels acceptable
for release

Surveillunce-« Continuous
Malintenance - Continuous
Security-Continuous

Surveillance - Periodio
Maintenance - Periodic
Security - Remote alarms

Survelllance - Responsibility
of new program

Maintenance - Responsibility
of new program

Security - Responsibllity of
new program

Surveillance « Infrequent

Malntenance - [nfrequent

Security - Hardened barrier,
posted

Surveillance - None
Maintenance - None
Security - None

Facility usage 1s
restricted until final
disposition is completed.

Facllity usage is
restricted untll final
disposition is completed,

Site use regulated by
restrictions assoclated
with alternate use.

Entombed site is
restrioted,

Remalining facility/site
Is available for

restricted or unrestricted
use,

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:

|. Custodial Protective Storage—Requires a minimum cleanup and decontamination effort ini-
tially, followed by a period of 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

facility,
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2, Passive Protective Storage—Requires a comprehensive cleanup and decontamination effort suffi-
clent to permit shutdown of the active protection systems (i.¢., ventilation) during the continuing
care period. Structures are secured, udditional 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 containment’). 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 waste disposal 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 rentaving 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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decontamination of surfuces and equipment, (3) dismantlement and disposal of excess equipment
and facilitles, and (4) documentation of residual radioactivity, The degree or extent of these activi
ties will be governed by the restrictions to be Imposed on potential reuse of the facility,

It is difficult to make general comparisons between the reuse alternative and the other decom-
missioning modes because the extent of the decontamination efforty is so highly dependent upon the
restrictions to be placed on reuse of 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 -llow unres-
tricted site usage. The principal advantages of facility decontamination for reuse are encompassed
in the potential for significant cost savings over other alternatives and the concept of conservation
of existing resources. If no potential alternate use can be identified, or the estimated costs associ-
ated with decontamination and modification activities exceed the costs for an equivalent new facil-
ity or for other alternatives, this decommissioning option would not be proposed.

4.1.4 Entombment

Entombment involves the encasement of radioactive materials in concrete or other structural
material sufficiently strong and structurally long-lived to assure radionuclide containment until con-
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
material identified for potential reuse, coupled with the construction of physical barriers around the
remaining radioactive areas, These barriers are constructed such that accidental intrusion is impos-
sible and deliberate intrusion extremely difficult., Efforts are made to minimize the volume of har-
dened material and to release as much of the facility as practicable for restricted or unrestricted
use, Periodic maintenance and surveillance of the entombed structure may be required, depending
on site characteristics,

The entombment option is intended for applications where the residual radioactivity contained
in the structure will decay to levels permitting unrestricted access within a reasonable time. This
period must consider the loss of structural integrity over time and be consistent with the proposed
EPA policy on institutional control reliance for radioactive containment (a few hundred years).” In
some instances, the decay time and inventory of radionuclides in a facility (termed the
critical/abundant radionuclides) may be such that the time required to reach unrestricted release
levels exceeds the demonstrated structural integrity of the proposed entombment materials and the
institutional control limits, In such cases, entombment would not be considered a viable alternative
at ORNL.

The advantages of entombment over other final disposition alternatives lie in the potential for
reduced decommissioning costs and occupational and public radiation exposures. For entombment,
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

Dismantlement may be described as those uctions required to remove radloactlve and contami-
nated material from a facility suoh that residual radloactivity would be reduced to levels that would
permit unrestricted use of the property. This is the most extensive decommissioning mode and
roquires 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 until the end of a
protective storage period.

The dismantlement option typically involves the following tasks:

|. decontamination, disassembly, and removal of structures, systems or components that may be
identified for potentlal 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 disposal or
storage in ORNL burial grounds, and

3. decontamination of remaining radioactlvely contaminated structures, systems, and components to
levels allowing unrestricted site use.

The final result of such decommissloning actions ls to make the site available for other beneficial
uses, with or without original structures remaining, No further security, maintenance, or surveil-
lance activities attributable to the original project are required, Further, this option potentially
results in the greatest reduction in long-term risk to the public by isolating all significant radioac-
tivity in disposal areas.

The greatest disadvantage of the dismantlement option is the large commitment of resources
required. Dismantling can be a labor-intensive, 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 which require packag-
ing, transport, and storage or disposal in ORNL waste storage areas, Impacts on the disposal 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, making 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 |s 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.
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Bused upon these Initlul findings, the fucility would elther be slated for immediate decommis-
sloning analysis (high priority ranking) or deferred decommissioning (low priority ranking). If the
prioritization and subsequent analyses are conducted prior to uctunl shutdown of the facility,
decommissioning activitles can begin promptly, pending avallability of funding, However, when the
analydes are conducted after shutdown, interim storage must be provided untll the appropriate
decommissioning mode {3 undertuken, -

Once it has been determined whether the facility Is to undergo Immediate or deferred decon-
missioning, unalyses must be conducted to choose between the various decommissioning options. For
those fucilitles where final disposition is to be deferred, the cholce s between Custodial and Passive
Protective Storage. For final decommissioning, the three remaining alternatives (Decontamination
for Reuse, Dismantlement, and Entombment) must be evaluated.

To provide a basis for comparison of alternatives, flve broad categorles of selection criteria ure
utilized by the ORNL SFMP. These categories are:

|. Economigs,

2. Site Planning,

3. Risk,

4, Program Management, and
5. Waste Management,

Specific criteria have been established for each category which must be satisifled in order for a
decommissloning alternative to be recommended, These criteria are discussed in more detail in Sec-
tion 4.2.1,

The analyses required in support of the selection process would include engineering studies,
NEPA documentation, and safety assessments, on-site characterization surveys, and program man-
agement assessments, When sufficlent 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, ‘

[t is both thi 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 the 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 s
Decontamination for Reuse. However, final determination of a disposition made for any of the
ORNL SFMP fucilities 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 Selection Criteria

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 discussinn of the scope of each of the selection standards to follow.
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Table 4.2, Decommissioning nlternatives seloction criteria

Alternative

Category

Crlteria

A. Proteotive Storage
|, Custodial

2. Passive

B. Decontamination for

Reuse

Program Management

Site Planning

Risk

Economics

Waste Management

Program Management

Site Planning

Risk

Economics

Waste Management
Site Planning

Economics

Risk

Program Management

Waste Management

Fucllity s low on the ORNL SFMP priority list;
continued resources can he assured for adequate
maintenance and surveillance,

Restrictions placed on facility and site during
storage perlod are compatible with ORNL site plang,

No major struotural deficlencies present that would
allow nuolide migration; personnel axposures during
storage period are acceptable.

Resources required to place facility in safe
conditlon and provide continued maintenance and
surveillance are comparable or less than those
needed for pussive storage,

Irpucts on ORNL waste management operations are
acceptable.

Facility Is low on the ORNL SFMP priority list;
resources can be assured for facility modifications
and continued maintenance and surveillance,

Restrictions placed on facility and site during
storage perlod are compatible with ORNL site plans,

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

Resources required to place facility in passive
safe mode and provide continued maintenance and
surveillance are comparable or less than for
custodlal storage, or the additional needs are
offset by savings gained Juring final disposition.

Impacts on ORNL waste management operations are
accoptable,

Potential for alternate use; space cannot be provided
elszwhere In comparable facllitles.

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

Occupsational and public risk must be comparable or
less than other alternatives; residual

contamination levels must be acceptable for
alternate use.

Continued resources can be assured for completion
of project; facility modification costs to be
provided by alternate use program.

Impacts on ORNL waste management operations are
acceptable,
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Teble 4.2. Decommissioning alternatives selection criteria (cont.) o
Alternative Category Criteria
C. Entombment Site Planning Potential for facility reuse is low; facilities to be

D. Dismantlement

Prograi.. Management

Risk

Economics

Waste Management

Site Planning

Program Management

Economics

Risk

Waste Management

entombed are not compatible with potential needs of other
ORNL programs; long-term restricted use of entombed
site is compatible with ORNL site plans; site

integrity can be assured through structural and
administrative controls. *

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

Entombment must result in an equivalent or
increased level of radionuclide containment
compared to other feasitle aiternatives;
consideration should be given to other
decommissioning options if the critical/abundant
radionuclides have half-lives >30 years; personnel
exposures during entombment operations are
acceptable. ‘

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

Impacts on ORNL waste management operations are
acceptable.

Potential for facility reuse is low; facilities to be ‘
dismantled are not compatible with potential needs of other
ORNL programs.

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

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

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.

Impacts on ORNL waste management operations are
acceptable,

4.2.1.1 Economics

In an evaluation of decommissioning aliernatives 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,
manpower commitments, facility structural modifications, D&D operating and material costs, waste Q
disposal costs, certification costs, and management requirements. In all cases, cost trade-offs should
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be tempércd by the overriding concern for personnel and public health and safety, For facilities
where 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 Plannirg

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:

1. 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-
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 SEMP 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 compietely 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 all 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
decommissioning activities required at the Laboratory. In meeting this objective, many factors must
be taken into account in determining the best allocation of the avaxlable manpower and funds. In

most ca a levelized resource commitment results in the mo
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Program managers must consider project priorities in determining the optimum program direc-
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 resouree 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 the 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
very costly to comply with these needs. Hence, the waste management criterion may be the limiting
factor that determines the acceptability of certain decommissioning alternatives.

4.2.2 Selection Process

The alternative selection prc;cess‘ 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:

On-Site Characterizations

Engineering Feasibility Studies

Safety Reviews

National Environmental Protection Act (NEPA) Documentation
ORNL Land Use Planning

Waste Management Reviews, and

Maintenance and Surveillance Planning

:L»_L.Jtd'—‘
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These studies are conducted or reviewed at the time a project is identified as high priority for
decommissioning 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 (1) 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 all significant impacts and available options are analyzed. To accomplisb this evalua-
tion task, the ORNL SFMP initiates the sequence of studies shown in Fig. 4.3, designed to provide
ihe data needed for criteria application, Appropriate analyses, reviews, and documentation are car-
ried out in accordance with ORNL and DOE management guidelines as sat 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 ORNIL SFMP staff consistent with the
guidelines established by-this Long-Range Plan, The resuiting conclusions would be documented for
Laboratory management and DOE-OR concurrence pric: 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 If designs) can
be undertaken, leading to initiation of actual D&D operations.
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5.0 DESIGN/PERFORMANCE CRITERIA

Guidelines and pdlicies have been established for the management and decommissioning of
ORNL surplus radioactively contaminated facilities. Such design/performance criteria were
designed to:

establish standard practices for program planning, management, and documentation;
provide design basis criteria for engineering specification of decommissioning projects;
ensure compatibility between interfacing systems;

regulate and monitor decommissioning operations; and

evaluate the effectiveness of the decommissioning activities,

ARl o

The basis for the SFMP design criteria described in this Chapter is the draft DOE Order.
5820.2, Chapter V, Decontamination and Decommissioning of Surplus Sites and Facilities. This
order is part of the broad set of regulations defining waste management policies and guidelines for
all DOE-regulated sites (DOE 5820-Radioactive Waste Management), The D&D policies set forth
in 5820.2 provide for the management of SFMP sites in a safe and cost-effective manner, and stress
the desire for recovery and reuse of facilities, equipment, and valuable materials, when practicable.

As referenced in 5820.2, nuinerous national and international standards on radiation safety,
environmental controls, industrial safety, and other concerns are applicable to the surplus facilities
program. Such guidance comes from (1) other DOE 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, as well as numerous other sources. An abbreviated listing of the
most pertinent standards that are applicable to the ORNL SFMP is provided in Appendix III.

To summarize the extensive amount of regulatory guidance and provide a concise set of pro-
cedures to be followed at ORNL on D&D work as well as other activities, numerous procedures
and operations manuals are maintained at the Laboratory. These manuals (also listed in Appendix
[1I) cover the range of activities from radiation protection to ORNL management practices and are
the standards by which all operations at ORNL are performed. Hence, in the discussions of decom-
missioning criteria that follow, reference is usually made to the appropriate ORNL manual that
covers the activity under consideration, rather than tracing back to the original DOE or other
agency guidance. In certain instances, however, no ORNL guidelines have yet been established, and
the DOE policies outlined in DOE 5820.2 are directly incorporated into the ORNL SFMP criteria.

Discussions of the design/performance criteria are provided in the following sections. These
presentations have been divided into seven areas of concern, consisting of: (1) Program Manage-
ment Guidelines, (2) Health and Safety Standards, (3) Quality Assurance Requirements, (4)
NEPA Compliance, (5) Waste Disposal Requirements, (6) Materials Reclamation Policy, and (7)
Certification Criteria,

5-1
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5.1 PROGRAM MANAGEMENT GUIDELINES

Specific guidelines for the management of the ORNL SEMP 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 all program participants, including ORNL. As defined in this document, ORNL s 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 implenient 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 conduoted
in strict accordance with all 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 Radiation 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 all 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,

To perform all 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),

™2

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 all operating conditions (i.e,, controlled versus noncontrolled zones, maximum and average lim-
its). The guidance provided in these procedures will be followed for all activities conducted as part
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 SFMP¢

Guideline Values for

Individuals
Uncontrolled
Mode of Exposure Exposure Conditlons Occupational Areas
External Whole Body - Annual 5 rem 0.5 rem
Radiation - Quarterly 3 rem
Other Orpans - Annual I5 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 Alr - Non-Zoned Areas /10 (CG)®  (CG),
Contamination (daily average)
Water - Potable and/or 1/10 (CG),*  (CG),od
Process

Items for Reuse/Salvage’

Direct Reading o
Direct Reading 8-v
Transferable «
Transferable Gy

300 dpm/100 cm?
0.05 mrad/h

20 dpm/100 cm?
200 dpm/100 cm?

*This is a summary of the most important guidelines, Details of these and
all other radiation protection standards applicable to the ORNL SFMP can be
found In the-ORNL Health Physics Manual,

®(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 [); for uncontrolled areas, it s for continuous
(168 h per week) exposure (Table I1),

“(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.

4Limits (CG) for uncontrolled areas are a factor of 30 lower than for occu-
pational setting,

°Limits are referred to at ORNL as “green tag.”

As mentioned above, the policy at the Laboratory is to maintain all radiation exposures at a
level as low as reasonably achievable (ALARA). The policy applies to all 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, Tlis 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
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,

n
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{n an occupational exposure setting. Administrative and active control measures will be used to min-
imize the potential for contact with radioactive materials and/or radiation by persons not normally
considered radlation workers or involved with the operation in question.

5.2.2 Industrial Safety -

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 all 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 Environmental 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 all 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 all decommis-
sioning actions.

5.2.4 Safety Documentation

DOE Order OR S5481,1A (Safety Analysis and Review System) requires that a safety review
be performed and documentation be prepared for all activitics 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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documented DOE management authorization of the operation based upon an objective assessment
of 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 doou-
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 all safety related procedures will be
required prior to project initiation.

5.3 QUALITY ASSURANCE. REQUIREMENTS

On all projects, the ORNL SFMP will implement the quality assuranca (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 Mational Environmental Policy Act (NEPA) are summarized in the DOE
SFMP Program Plan,! 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 determina-
tion of the environmental consequences of the proposed decommissioning activitles. 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

The very nature of decommissioning actlvities involves the production of various types and
quantities of solld, llquld, and gaseous hazardous wastes, both radioactive and nonradioactive, 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 dlsposes of or stores all radioactive
solid waste generated at the Laboratory, In addition, other hazardous solld wastes and all liquld
and gaseous wastes produced during ORNL operations are treated on-site and are stored or prop-
erly disposed, The waste management system utilized for these purposes ls described in Chapter 2.0,
Procedures for the treatment and handling of these wastes are provided in the ORNL Radioactive
Solid Waste Operations Manual, the Health Physics Manual, and the Environmental Protection
Manual. The 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

Solld radioactive waste shall be kept segregated from uncontaminated wastes as they are gen-
erated 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 materlal loadings, container sealing requirements,
labeling und marking restrictions, handling procedures, and administrative controls are contained in
the Health Physics Manual (Procedure 5.1) and the Radloactive 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 criteria to be established for the safe packaging, handling,
and transport of such wastes, Such criteria would be consistent with all 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 in 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 (non PCB), and cooling-tower sludge, as detailed in
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Table 5.2, ORNL solid waste classifications

Waste Disposal or Storage
Category Waste Charactertstics Contalner Type* Site®
Radioactive B
General High <100 nCl/g TRU alpha Closed plastic SWSA 6, In auger hole or

Range, Low-Level

General Low Range

Low-Level
(Compactible)

General Low
Radiotion Level
{Noncompactible)

WU/TRU Waste
(High Radlation
Level)

MY/TRU Waste
(Low Radlatlon
Level)

251 Waste

Mixed Wastes

Low-Hazard

Nonradioactive
Hazardous Waste

>200 mrem/h beta-gamma’

<100 nCl/g TRU ulpha
<200 mrem/h beta-gamma®

<100 nCl/g TRU alpha
<200 mrem/h beta-gamma®

>100 nCl/g TRU alpha!
>200 mrem/h beta-gamma®

>100 nCl/g TRU alpha?
<200 mrem/h beta-gamma®

>1 g U total or
>1 8/“3 235U

Combinations of those
listed above

No measurable contamination
but believed to be above
“green tag” limits'

Uncontaminated chemicaly
toxic materials, pyrophoric
materials, carcinogenic
agents, etc,

Closed can

Sealed wooden box
Shielded oask

Shielded yellow dumpster
“Hot" truok

Plastio bag

Fiber carton

Yollow can

Walk-in yellow dumpster

Plastic bag

Fiber carton
Sealed wooden box
Yellow oan

Yellow dumpster
“Hot" truck

Sealed conorete cask
Sealed special container
Sealed metal box®

Sealed stalnless drum®
Sealed concrete cask
Sealed metal box®

Closed package
Bulk

Container appropriate for
most hazardous waste
component

Plastioc can
Dumpster
Trench

Specified for each casef

trench

SWSA 6, In trench after
compaction at SWSA 5

SWSA 6, in trenoh

SWSA 5, in engineered
cave

SWSA 5, in building,
cave, or cell

SWSA 6, In unlined auger
hole or trench

Disposal appropriate for
most hazardous waste
componet

SWSA 6, special area

On-site or off-site
disposal speoified for
each cased

*For details of containery listed, see the ORNL Radioactive Solld Waste Operations Manual,
bLocations and descriptions of sites are provided in Chapter 2,0,
°Dose rate measured at the surface of unshielded container,
dAs defined in the DOE Order 5820.2,
*Approved containers for transportation and Implacement at the Waste [solation Pliot Plant,
fuGreen tag" limits are defined in Table 5.1.
8Specifications for container types and disposal guidelines can be found In the ORNL Environmental Protec-
tlon Manual for numerous hazardous materials,
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the ORNL Environmental Protection Manual, Guidance for other materials is to be developed us
required, These guidelines provide for both on-site disposal and the use of off-site commercial dis.
posal flrms when appropriate. In all instances, the packaging, handling, transport, and disposal of
SFMP generated hazardous wastes would be conducted according to the upplicable natlonal stan-
dards and ORNL procedures designed for safe lsolation of these materials, -

5.6 MATERIALS RECLAMATION POLICY

It 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
maintalning physical custody. Items to be considered for reclamation and reuse are defined as those
which: (1) have monetary value uxceeding their basio material content and (2) can be used through
repair or rehabilitatlon at a cost which does not exceed 65% of new auquisition costs. As applied to
the ORNL SFMP, these items could include equipment (i.e., pumps, lights, motors), piping and
tanks, as well as complete structures,

[t is the responsibility of the SFMP to identify those items that are excess to the needs of the
program. Once identified, the ORNL Finance and Materials Division staff will evaluate the recla-
mation potential of each item and provide for the proper disposition of thoss materials deemed cost
effective to reuse, The final disposition of such items must be conducted in a manner that assures
compliance with ORNL radiation protection standards for contamination clearance, whether for
in-plant reuse or for sale to the public. Details on 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
criterfa 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 must 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 specific 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 SFMP are being maintained consistent with Laboratory policies concerning radiation
protection, A summary of the current release criteria, based on this guidance, is given in Table 5.3
and described below. Discussion of how these criteria are applied to project certification is provided
in Chapter 3.0,

5,7.1 Restricted/Unrestricted Use Considerations

Due to the nature of the R&D actlvities conducted at ORNL and the potential for reuse of
SFMP facilities in the conduct of nuclear-related programs, any criteria developed for certification
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Table 5.3. Interim ORNL certification criteria for
decommissioning of SFMP facilities

Site Use
Category Contamination Category Limiting Value

Unrestricted Use  Equipment/Structure Surfaces:

Direct Reading a 300 dpm/100 c¢m?
Direct Reading 8—+ 0.05 mrad/h
Transferable 20 dpm/100 cm?
Transferable §—v* 200 dpm/100 cm*
Water/Soil/Concrete:
Radionuclide Concentration (CG).?
Air
Radionuclide Concentration (CG),°
Restricted Use Regulated or Contamination Zone
Direct Reading « 2300 dpm/100 cm?
Direct Reading 8—+v 20.25 mrad/h
Transferable a 230 dpm/100 cm?
Transferable §—+ 21000 dpm/100 cm?
Radiation Zone
Direct Reading >3.0 mrad/h
Other Categories d

*Applicable to all contaminants except '#I, '®I, and #*'Ac, for which the
limiting value is 20 dpm/100 cm?,

% CG), represents the recommended concentration guidelines for water as
set forth in DOE 5480.1, for uncontrolled areas. For soil and concrete, these
values are on a uCi/cm’ basis. By taking into account the density of the soiid
material, these values can be converted to pCi/g for comparative purposes.

°(CG), represents the recommended concentration guidelines for air as set
forth in DOE 5480.1, for uncontrolled areas.

'dCertification criteria will be established on a case-by-case basis consistent
with the proposed reuse and/or the surrounding environment. As a minimum,
residual contamination levels must be consistent with the radiation protection
guidelines for occupational exposures as summarized in Table 5.1.

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 place 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.
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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.

For 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 basic 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 (uCi/ml) to more standard terms (weight-based) for soil and concrete analyses (pCi/g),
the density (g/cm?) of the material must be considered. For instance, for %0Sr concentrations in soil,
the limiting value would be computed as follows:

(CG),, X (activity conversion factor) o
= Limit value

(soil density)

(4 X 107° uCi/ml for insoluble °°Sr) X (10° pCi/Ci)
(1.3 g/em? avg) (1 cm?/l ml)

= 30pCi/g

Similar limits for unrestricted releases can be computed for all individual radionuclides for which
water standards exist. as well . - for mixtures of nuclides as defined in the DOE standards.
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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 zones. These limits (see
Table 4.3) can also be used to define the certification criteria for reuse applications. Decontaminat-
ing a facilitv to regulated- or even radiation-zone conditions will place 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 activity 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. ’

RN
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6.0 PROJECT 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 cover 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,' (6) proj-
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 Description—A 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 curreat 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 and 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
selected mode is identified as one or a combination of the four feasible alternatives discussed in
Chapter 4.0, namely (1) Proteciive Storage, (2) Decontamination for Reuse, (3) Entombment, and

6-1
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TABLE 6.1, ORNL SFMP project descriptions index

‘ Program

Administrative SFMP Page
Category Grouping WBS No. Project Title Fucilitles No.
Defense Isotope 4,6.7 Metal Recovery Facility Bldg. 3505, Waste Tanks I-3

Decom, : C Ww-19, W-20
4,6.8 Fission Product Develotarizat ‘|.’/ Bidg. 3517 I-11
Laboratory Cell Decutsr, ‘
Reactor 4.6.14 ORNL Graphite Reactor Decom.  Bldgs. 3001, 3002, 3003 [-17
and 3018 Stack
Radwaste 46.11 Waste Holding Basin Decom. Basin 3513 [-25
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 Gunite Waste Storage Tanks Waste Tanks W5-W10 [-39
Decom,
4.6,18 Waste Storage Tanks Decom, Waste Tanks W1-4, W1, [-47
W13.15, WCl, WCl15, WCL17,
TH1-4
Civilian [sotope 4,616 Storage Garden Decom. Storage Garden 3033 [-55
4.6.19 C-14 Process System Decom. Bidg. 3033A 1-59
4,6.20 Waste Evaporator Facility Bldg. 3506 1-63
Decom,
4,6,21 Fission Product Pilot Plant Bldg. 3515 [-69
Decom, '
4,6.22 Shielded Transfer Tanks Transfer Tanks RD-C-43, 1-75
Decom, 44,47, 48 and
STT-Modetl 111
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 [-97
Decom, Fac., Molten Salt Loop,
Maritime Ship R.eactor
Loop, Pneumaiic Tube
Irradiation Facility,
GCR Loops | and [I;
Bldg, 3087
46,17 Homogeneous Reactor Bldgs. 7500, 7502, 7558, 1-105

Experiment Decom,

7554, 7561, Retention
Pond, and Underground
Waste Tanks (2)

RAR T T
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ORNL-DWG 84.12491

PROJECT
FIELD OFFICE CONTRACTOR
BUDGET AND REPORTINGCODE . FTP/ANO, —  SFMP WBS
CONTRACTOR FIELD OFFICE SEMPO
PROJECT PRIORITY
PROPOSED DISPOSITION MODE
PRELIMINARY TEC ESTIMATED PROJECT DURATION

FACILITY DESCRIPTION

. OPERATING HISTORY

. PHYSICAL DESCRIPTION

. SAFETY/ENVIRONMENTAL CONSIDERATIONS
FACILITY MAINTENANCE AND SURVEILLANCE
. UNIQUE CONDITIONS/REUSE CONSIDERATIONS

00 go

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

Fig. 6.1. Format for Project Summaries.




e Al M\ il

6-4

(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 Determination 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 PROJECT PRIORITIZATION
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7.0. PROJECT PRIORITIZATION

Because of the large number of surplus facilities maintained at ORNL and the limited funding
that is available to perform final disposition tasks, decommissioning priorities must be established in
order to make the best use of these resources, Guidance has been provided by the DOE SFMP, as
part of the Program Plan,'® for 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 immediate decommissioning,
o Health risks of delayed decommissinning,

* 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,

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; (1) 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 the
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. 1n light of the importance of this obligation, the routine maintenance and sur-
veillance 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 muuagement, with any
remaining resources utilized to perform final facility disposition,
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Should an ORNL SFMP fucility be in a condition that violates a legal requirsment or DOE
safety standard, correction of the deficlency will be assigned a high priority and available malnte.
nance and surveillance funds utilized. If an unsufe condition can be corrected 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 factlity decommissioning, economic 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 economic analysis model that utllizes a monetary discounting
technique to calculate the “present value” costs assoclated with facility maintenance and surveil-
lance as well as for decommissioning.® The objective of this model is to provide a method for deter-
mining if immediate or delayed decommissioning results in the lowest overall cost to the 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 facility decommissioning costs,

.and (3) the value of any reuse of facilities, equipment or land., A dlscount rate of 1.2% was deter.

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, [n the economic analysis, yearly maintenance and surveil-
lance costs are discounted and summed over a 25-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 S-year intervals. The decommissioning costs at the delayed inter-
vals include the maintenance and surveillance costs until the project ls initiated, Any known 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 facility disposition

costs (M &S plus decommissioning) at 5-year intervals. Economic considerations would place higher
priorities on projects where immediate decommissioning (0-5 years) was less costly than delayed
decommissioning.

7.1.3 Health Risks

Inherent with the 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 facilitles Is provided to minimize these risks
during the protective storage mode, the potential exists for unforeseen structural failures, natural
catastrophies (earthquakes, tornadoes), or other uncontrolled releases, In addition, there can
be significant risks associated with the decommissioning agtivities themsel es, due to
radiation/contamination levels, the presence of other hazardous materials, and/or the normal indus-
trial hazards of building dismantiement,

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,®
This assessment included a generalized pathway analysis to determine the potential public and
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ovcupational exposures based on ocurrent fucllity conditions, This analysis was based on reallstic
exposure soenarlos, not the worst case, Based on these ussessments, relative rankings of projects
were provided for use in project prioritlzation,

7.1.4 Programmatic Concerny —

This nssessment category covers & wide range of both quantifiuble and subjective decommls-
sloning considerations, including:

* ORNL Site Land Use Plans,

° Facility Reuse Potential,

¢ [nteractions with Other ORNL Programs,

* lmpacts on Waste Digposal Systems,

* Unique Research and Development Opportunities,
o Avallabllity of Key Personnel, and

* Public Acceptance of Activitles,

Analysis of such concerns does not lend {tself to modeling efforts or other quantification. Therefore,
evaluation of these factors was performed by a committee of ORNL Program and Division
Manugers who have responsibilities in the areas llsted above. Summaries of the project
characterlstics were used for {nput to the committee decisions, including the results of the economic
and risk assessments, No attempt was made to quantify the committee results into a numerical
project ranking; rathor, the projects were simply grouped into categories of high, medium, or low
priority, Further brenkdown of rank was to be provided through incorporation of the results of the
other priority assessments,

7.1.8 Cost Effectiveness

Cost effective progfém management lnvolves the optimum use of available manpower and
other resources to perform the required task, For SFMP decommissioning projects, good manage-
ment practices would include establishing and maintaining a trained decommissioning crew,
providing lovelized funding from year to year to avoid loss of trained personnel, initiating projects
to make use of available key personnel, and concurrent 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
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each of the priority assessment categories (except Legal Obligations) are also summarized in this
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,' 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, therefore, 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
fuel still remains with the reactor, This aspect of the projest drives the need for initiation of decom-
missioning activities. Disposal of the fuel will be a significant undertaking, equivalent 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 goné, 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 disposition, 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 annual basis, and as
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 all of the ORNL SFMP projects based on the reference priority listing is provided in
Chapter 8.0,
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8.0 PROGRAM COST, SCHEDULE, AND WASTE VOLUME PROJECTIONS

A édmpft: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 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
adjustments made where required to yield a levelized program. The summary schedules include all
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
subsequent project priorities can be anticipated in the future. ,

As highlighted in Fig. 8.1, final dispusition 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 activitics. 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.

Decominissioning project costs over the next 5 years are projected to be associated primarily
with compietion 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
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
planning efforts proposed for the MSRE are necessary in order to make use of knowledgeable
personnel that are presently available, but who would not be when the decommissioning project
actually got under way.

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
initiated. With the current inventory of facilities and the proposed decommissioning schedule,
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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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 [ 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
adjustments made where required to yield a levelized program. The summary schedules include all
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
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 S 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 Moiten
walt 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
plauning efforts proposed for the MSRE are necessary in order to make use of knowledgeuble
aersonnel that ure presently available, but who would not be when the decommissioning pruject
wiually got under way. -

Facilities waimntenance and survetlance will continue to be the highest priority for the program:
although runding levels will continue tu decrease in outyears as decomimissioning projects are
initiated. With the current inventory of tacilities and the proposed decommissioning schedule,
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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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 will 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 % 10* m®) 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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TABLE L.1. ORNL SFMP project descriptions index

Program  Administrative SFMP Page
Category Grouping WHBS 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 Bidg. 3517 I-11
Laboratory Cell Decom.
Reactor 4.6.14 ORNL Graphite Reactor Decom.  Bldgs. 3001, 3002, 3003 117
and 3018 Stack
Radwaste 4.6.11 Waste Holding Basin Decom. Basia 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-W10 [-39
Decom,
46,18 Waste Storage Tanks Decom. Waste Tanks W1-4, Wil1, 1-47
W13-15, WCl, WCI5, WCI17,
TH1-4
Civilian Isotope 4.6.16 Storage Garden Decom. Storage Garden 3033 {-55
4.6.19 C-14 Process System Decom. Bldg. 3033A 1-59
4,6.20 Waste Evaporator Facility Bldg. 3506 [-63
Decom.
4,621 Fission Product Pilot Plant Bldg. 3515 1-69
Decom.
4.6.22 Shielded Transfer Tanks Transfer Tanks RD-C-43, [-75
Decom. 44, 47, 48 and
STT-Model 111
Reactor 4.6.6 Molten Salt Reactor Bldgs. 7503, 7511, 7512, [-81
Experiment Decom. 7513, 7514
4.6.10 Low Intensity Test Reactor Bldgs. 3005, 3077, [-91
Decom. Retention Pond
4,6.15 ORR FExperimental Facilities Bldgs. 3042: GCR A9-B9 1-97
Decom. Fac., Molten Salt Loop,
Maritime Ship Reactor
Loop, Pneumatic Tube
[rradiation Facility,
GCR Loops I and II;
Bldg. 3087
46,17 Homogeneous Reactor Bldgs. 7500, 7502, 7558, [-105

Experiment Decom.

7554, 7561, Retention
Pond, and Underground
Waste Tanks (2)
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PROJECT Maetal Recovery Facility Decommissioning

FIELD OFFICE Oak Ridge CONTRACTOR Martin Marietta (ORNL)

BUDGET AND REPORTING CODE AR 05 10 10 FTP/A NO. ONL-WDI12 SFMP WBS 4.6.7
CONTRACTOR FIELD OFFICE SFMPO

PROJECT PRIORITY 2

PROPOSED DISPOSITION MODE Decontamination for Reuse

PRELIMINARY TEC $6,300 K ESTIMATED PROJECT D'JRATION 6 years

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
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 adjacent 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 cells 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, and 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.

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 cm? direct alpha and beta-gamma dose rates in one cell of 400 mrad/h. Sam-

ples from the cell walls and floors indicate the presence of significant transuranic contamination,

PROJEGT Metal Recovery Facility Decommissioning SFMP WBS 4.6.7 [-3
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Fig. L.2. View of the Metal Recovery Facility from the northeast.

[ \l“\

b e

PROJECT Metal Recovery Facility Decoremissioning SFMP WBS 4.6.7 I-5

et IR R I xmw g "H‘””W |



-gare [BUd K)ovyg A1A033Y [ERIN 3! JO MAIA €1 314

PROJECT Metal Recovery Facility Decommissioning SFMP WBS 4.6.7

6L-ELTE OL1OH4 TNHO

1-6

" . ! o I R TRNITE TRT B N AR A A IR LU TR T IR ::,_:E# _::___:j
; o LR

TR

T

R



I

LN T

W

’.M ] numlﬂi JJ,.J.,\”ﬁﬂlmlmm Sy (N TR BRI

€.

The canal and dissolver pit walls are also heavily contaminated with alpha and beta-gamma
emitters. Dose rates in the canal range from { to 100 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 *°Sr and '¥'Cs and 1 Ci of #3%3¥py, -

Facility Maintenance and Surveillance. 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 program requires an estimated 0.5
man-year of effort annually. Due 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 were 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. )

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,

Decommissioning Plan.

1. Technical Plan. The primary objectives of the proposed MRF decontamination efforts are to
remove all excess contaminated equipment from the facility, decontaminate the remaining
facility to acceptable levels for reuse, and then to place the facility in a safe storage mode
awaiting other applications. To accomplish these goals, five major tasks have been proposed:
(1) preparation of the abandoned facility for initiation of decommissioning activities, (2)
removal of all 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
containment has been provided for handling and transfer of the contaminated equipment, The

PROJECT Metal Recovery Facility Decommissioning SFMP WBS 4.6.7 I-7
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majority of the in-cell equipment and all out-cell equipment would be dismantled in-place,
segmented as feasible and appropriately disposed. Once the equipment has been removed, cell
and building decontamination will be accomplished through the use of scarification, vacuum
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 all
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
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,

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 scarification techniques.

. Cost, Schedule and Waste Volume Projections, A summary of the project schedule, estimated

costs ana waste disposal requirements for the proposed MRF decommissioning is provided in
Fig. 1.4, Picject planning, equipment development, on-site D&D operations and project
closeout are estiraated to extend over a period of approximately six years, at a total estimated
cost of $6.3 million (including capital equipment). Approximately | X 10° gal (380 m?) of
liquid radioactive waste and 1 X 10* ft* (330 m’®) 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,

PROJECT Metal Recovery Facility Decommissioning SFMP WBS 4.6,7
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PROJECT Fission Produot Development Laboratory Cell Decommissioning

FIELD OFFICE Oak Ridge

CONTRACTOR Martin Marietta (ORNL)

BUDGET AND REPORTING CODE AR 05 10 10 FTP/A NO., ONL-WDO05 SFMP w88 4.6.8

CONTRACTOR FIELD OFFICE SFMPO

PROJECT PRIORITY 1
PROPOSED DISPOSITION MODE Decontamination for Reuse

PRELIMINARY TEC $3,100 K

ESTIMATED PROJECT DURATION 6 years

FACILITY DESCRIPTION

a. Operating History, The Fission Product Development Laboratory Cell Decommissioning

¢

(FPDL) was originally designed and constructed In 1958 to separate kilocurie quantities of
137Cs, 98¢, '44Ce, and 'Y'Pm from Redox- and Purex-type waste streams, The facility was modi-
fied in 1963 to allow production of megacurie amounts of '*’Cs, *°Sr, and '**Ce, primarily for
use {n the Atomic Energy Commission's Systems for Nuclear Auxiliary Power (SNAP) Pro-
gram, At the conclusion of this program in 1975, the facility was placed in standby condition
and initial decontamination efforts undertaken., Since that time, portions of the facility have
been reactivated for additional fission product processing and for use as ORNL's decontamina~
tion facility.

Physical Description. The FPDL (Building 3517) consists of 23 large-volume, stainless steel
lined, concrete-shielded hot ocells with assoolated manipulator galleries and operating areas (Fig,
1.5). The facilities are enclosed in a reinforced concrete, steel, and brick structure with adjacent
below-grade tank farm ocells (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 plunt use,

Safety/Environmental Considerations. The conditions of the inactive cells are generally known,
although direot cell access has been limited over the past 10 years. The process cells contain an
array of contaminated tanks, 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-
ment, and residual cesium and strontium powder. Due to the presence of this powder, radiation
levels exceeding 10°% rad/h are found in some of these cells. As evidenced by the radiation levels
observed in the inactive cells, significant quantities of residual radioactive materials remain in
the facility (estimated at 1000 curies each of *°Sr and '¥'Cs),

PROJECT Flssion Product Development Laboratory Cell Decom, SFMP WBS 4,68 111
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Fig. 1.6. The Fission Product Developmeni Laboratory.
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d. Facility Maintenance and Surveillance. Adequate controls have been provided to assure contain-

ment of residual contamination through a comprehensive facility n.aintenance and surveillance
program funded jointly by the SFMP and the facility operating programs. Routine inspections of
cell and building containment systems and services, radiological surveillance of operating arcas
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 annual SFMP effort. No major facility repairs or
improvements are anticipated for this facility in the near future.

Unique Conditions/Reuse Considerations. The FPDL has been maintained in an operable condi-
tion since placed in standby in 1975. The building structure is sound and the supporting services
fully functional. Of the 23 available cells, 8 are 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 processes.

PROPOSED FACILITY DISPOSITION

Alternative Selection. 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).

Decommissioning Plan.

1. Technical Plan. The objective of the proposed FPDL cell decommissioaing efforts is to decon-
taminate the inactive portions 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
tunncl, and associated in-cell equipment; (2) the removal of all surplus 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 and 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 remove all excess pip-
ing and equipment and cap all service lines and cell penetrations. Decontamination of the
bare cells will then be conducted to acceptable levels for reuse. Special consideration will be
given to removal of residual powders from the manipulator cells, dismantlement of the process
cells instrument panel board, and handling and disposal of the large LLW tanks. Other than
the cells themseives, no readily salvageable equipment or materials have been identified for
reuse at the FPDL.

I-14  PROJECT Fission Product Development Laboratory Cell Decom. SFMP WBS 4.6.8
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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, particularly 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 ft* (227 m?) of solid LLW and 70,000 gal (265 m®) 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 high annual maintenance and surveillance costs and the suitability of the facility for
potential near-term reuse make early decommissioning of the FPDL atiractive. In addition, the
availability of experienced operating personnel further supports immediate facility disposition.

PROJECT Fission Product Development Laboratory Cell Decom. SFMP WBS 4.6.8  [-15
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PROJECT ORNL Graphite Reactor Decommissioning

FIELD OFFICE Oak Ridge CONTRACTOR Martin Marietta

BUDGET AND REPORTING CODE AR 05 10 10 FTP/A NO. ONL-WDO08 SFMP WBS 4.6.14
CONTRACTOR FIELD OFFICE SFMPO

PROJECT PRICRITY 11

PROPOSED DISPOSITION MODE Passive Protective Storage

PRELIMINARY TEC $8,000 K ESTIMATED PROJECT DURATION 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 | MW power level,
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-modcrated 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 stary 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
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. .S‘afety/t:‘nvironmumal Considerations. Although the fuel was removed from the OGR in 1966
Ihe reactor still contains significant quantities of fission and activation products, 4s well as trace
(uantities of 2*Pu and uranium oxide. Current estimates place the total radionuclide inventory
in the reactor at less than 50 Ci. Exposure levels at the face of the graphite block are in the
range ol -+ rad/h. Containment ventilation is still provided through the coolant air system. The

sROJECT ORNL Graphite Reactor Decommissioning SFMP WBS 4.6.14 I-17
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associated exhaust air ducts, filter house, fan house, and stack are contaminated, primarily with
137Cs and °°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 cm? Preliminary sampling indi-
cates that the concentration of TRU radionuclides in the concrete duct and stack are below the
guidelines for classification 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 *°Sr and '¥’Cs sources. A radionuclide inventory of several hun-
dred curies remains in the canal.

. 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 containmeni 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 maintenance, 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.

. 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.
This does not imply that all 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 reactor structure. Based on this guidance, the alternatives for the OGR were basically to
(1) entomb the reactor internals, or (2) remove all 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
the graphite blocks even without the addition of the entombment structure, Hence, the most

PROJECT ORNL Graphite Reactor Decommissioning SFMP WBS 4.6.14 [-21]
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cost-effective decommissioning alternative for the OGR appears to be a form of passive protec-
tive 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.
[, Tecknical Plam. A conceptual plan for decommissioning the OGR has been developed that

specifies entombment of the graphite reactor block and the below-grade fuel handling cunal.
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 servicey (drains, electrical, HYAC) would be left intact to enhance the value of the
buildings for other uses,

According to this plan, decommissioning of the OGR would begin with the canal area. All
remaining contaminated equipment and materials would be removed from the area and the
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
long-term containment characteristics and compatability 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
decontaminated for reuse, and the 3018 stack decontaminated and surfaces sealed. The stack
would be demolished by plecemeal dismantlement, with sectioning of the structure from the
top down. Rubble would be collected within the stack and removed through access at the
base,

Special Equipment and Techniques. Decommissioning of the OGR 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.

Cost, Schedule, and Waste Volume Projections. A summary of the project schedule,
estimated costs, and waste disposal requirements for the proposed Graphite Reactor decom-
missioning project i{s provided in Fig, I.1l. 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 X 10% ft* (1255 m®) of solid radioactive
waste and 1.5 X 10° gal (545 m®) of liquid radioactive waste will require appropriate han-
dling and disposal, No significant volume of low-contamination level stainless steel will be
generated,
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Solid (m¥) -
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Fig. .11, ORNL Graphite Reactor decommissioning project summary.
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PRIORITY DETERMINATION CONSIDERATIONS

In its present conditlon, the OGR does not pose uny Immediate danger to ORNL personnel,
the publio, or the environment. However, due to the significant inventoty of residual rudloaoctive
materlals present In the reaotor, cunal, und contaminated ductwork, consideration should be given
to eliminating the long-term potential hazards nssoofuted with this site,
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PROJECT Waste Holding Basin Decommissioning

FIELD OFFICE Ouk Ridge CONTRACTOR  Martin Marletta

BUDGET AND REPORTING CODE AR 05 10 10 FTP/A NO, ONL-WDOS SFMP WBS 46,11
CONTRACTOR FIELD OFFICE 8FMPO

FROJECT PRIORITY 3

PROPOSED DISPOSITION MODE  Entombment

PRELIMINARY TEC §7,150 K ESTIMATED PROJECT DURATION 5 yeary

FACILITY DESCRIPTION

4, Operating History, The waste holding basin (3513 Pond) was constructed in 1944, serving as o
liquid process-waste receiving, sampling, and settling pond throughout most of its active service
life (1944-1977), The pond recelved the slightly contaminated aqueous solutions arising from
taboratory floor drains, steam and cooling water leakage, flush drains, etc., and contalned the
liquid until transfer to the process waste trestment plant or discharge. In the latter years of use,
the pond recelved only the liquid effluent from the process plant, serving as o settling basin prior
to discharge to the adjacent White Oak Creek. With the installation of a new lon-exchange plant
for process waste treatment, the pond was no longer required, and was placed into an inactive
atate,

b. Physical Description. The basin is an unlined, earth-bermed structure, approximately 230 ft by
250 ft at the top of the berm, with sloping sides down to the pond bottom (nominally 1.6 X 10¢
gal capacity), The pond is open to the environment, with vegetation establistied along the riprap
banks (seo Fig, [.12), The depth of water in the basin varies, but averages about 6 ft over a
sediment/sludge layer of approximately 2 fi. Pond overflow s routed through a monitored weir
box that provides pumping capabilities to the adjacent, active equillzation basin, Effluents from
this pond are treated at the process waste treatment plant prior to discharge to White Oak
Creek,

. Safety/Environmental Considerations. The pond sediment s contaminated with fission produots,
actinides, and hazardous chemical wastes as a result of waste settling processes over the years,
Preliminary estimates of the radionuclide inventories of *°Sr, ¥7Cs, and %%0py are 34 Ci,
200 Cl, and 5 Cl, respectively. The concentration of %Py in individual sediment samples
ranges from <1 to 70 nCl/g. The sediment . known to contain detectable quantities of PCBs
and heavy metals (Pb, Hg, Cr). The pond water, however, appears to be only slightly contami-
nated with radioactivity, Due to the location of the pond on the floodplain of White Oak Creek,
the potential exists for environmental Insult under 100-yr flood conditions. No significant leak-
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age from the pond has been detected, although surface soll contamination within the pond
perimeter {s 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,

Facility Maintenance and Surveillance. Routine maintenance and surveillance of the basin is
limited to grounds malntenance, 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 repalrs (lining application or overflow system modifications) may
be required in the near future under DOE agreements with the State of Tennessee to alleviate
environmental concerns.

Unique Conditions/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 constralnts are addressed further in the following section.

PROPOSED FACILITY DISPOSITION

&

Alternative Selection. Two basic alternatives were considered for long-term disposition of tho
holding basin: (1) removal, solidification and remote disposal of the contaminated pond sedi-
ments, and (2) in-situ stabilization (entombment) of the residual radioactive and hazardous

. materials at the pond site, Both alternatives are feasible with ourrent technology, Other options,

including reuse applications, direct disposal of untreated sludge by shallow land burial, or use of
hydrofracture for desp well disposal, wers 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 the acceptable waste form and disposal
site conditions. A proven stabilized waste form (grout) would be required to eliminate the haz-
ardous waste classification, and/or licensed facilities utilized for disposal (hydrofracture is not
currently licensed for hazardous wastes),

Although removal of the residual waste materials from the pond site would minimize the long-
term risk of radionuclide releases to the White Oak Creek watershed, the expense and worker
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-
lization of the waste is being proposed due to the relative simplicity of the operation compared to
other alternatives. In-place 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, place restrictions on the use of this area for future Laboratory activities
and requires some level of long-term site monitoring,

Due to the numerous issues that remain to be resolved on decommissioning of the 3513 Pond,
significant additional site characterizations and feasibility studies will have to be conducted
before a final decision is made on the choice for site disposition, The plan presented as follows
does, however, represent a feasible solution to the problem,
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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 all 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 accessitle 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 systern while an additional concrete cap is applied.
Compacted fill. graded aggregate, and appropriate 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.

3

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 given to the
grout characteristics in 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/slurry 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.
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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. I.13. Project planning, equipment and grout develop-
ment, on-site D&D operations, and project closeout are estimated to extend over approxi-
mately six years, at a total estimated cost of $7.15 million. Approximately 1.8 X 107 gal (7
X 10* m®) of liquid waste will require handling and processing, with 2.4 X 10* ft’ (690 m’)
of solid waste generated.

PRIORITY DETERMINATION CONSIDERATIONS

The oroject 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 freiatively small inventory of radionuclides in a contained state), and on the availability
ot other building sites at ORNL, immediate decommissioning does not appear to be necessary.
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Fig. 1.13. Waste Holding Basin decommissioning project summary.
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PROJECT Old Hydrofracture Facility Decommissioning

FIELD OFFICE Oak Ridge CONTRACTOR Martin Marietta

BUDGET AND REPORTING CODE AR 05 10 10 FTR/A No. ONL-WD08 SFMP WBS 4,6.12
CONTRACTOR FIELD OFFICE SFMPO

PROJECT PRIORITY 3

PROPOSED DISPOSITION MODE Entombment

PRELIMINARY TEC $2,890 K ESTIMATED PROJECT DURATION 5 years

FACILITY DESCRIPTION

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 19641965 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,
resuiting in disposal of more than 8 million gal of waste grout containing over 6 X 10° Ci of
radioactivity. The plant was closed when the New Hydrofracture Facility, located just south of
this site, was brought on-line in 1982.

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
sworage tanks are separate structures. The waste storage tanks (T1-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 and wash water during injection operations, is
located 50 ft north of the injection well. A 100,000 gal open-air earth-bermed emergency waste
pond (Fig. [.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. Safety/Environmental Considerations. Past operations have resulted in significant contamination
of the OHF, primarily associated with the injection/mixing cells, the waste storage tanks, waste
pit and emergency waste pond. The contaminants are principally mixed fission products (**'Cs,
90g; 60Co), 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 significaut (several hundred
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Fig. 1.14. Schematic of the Old Hydrofracture Facility.
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curies each). In addition to the radioactivity, hazardous chemical wastes (PCB, heavy metals)
’ are known to be present In the pond. The injection well has not been capped, but the well casing
in the waste disposal zone has been permanently grouted.

The OHF facilities are basically sound, although gradually deteriorating with time. Adequate
containment of the residual radloactivity 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 activitles at the OHF include routine
inspections of the site, daily checks of negative pressure in 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 fil-
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 Conditions/Reuse Considerations. Due to the specific nature of its design and {ts current
contaminated and deteriorated condition, reuse of the OHF 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. In addition, the subsurface grout sheet (and its associated observation wells)
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 OHF centers around the location of
the site adjacent to the inactive SWSA S 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 all of the facilities as LLW 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 35,

]

ook o

b. Decommissioning Plan.
|. Technical Planm. According to the conceptual plan for on-site stabilization of the OHF, all
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 ofall 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-
0 crete cap poured to the surface. A permanent marker would be installed to identify the loca-

¥
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tlon of the former well-head, Entombment activities would be performed for the buried waste
tanks, the waste pit cells, and the emergency pond, The tanks would require a decontamina-
tion campulgn to resuspend 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 place
by solidifying the residual sediment 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, All 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.

. Special Equipment and Technigues. On-site stabilization activitles 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 OHF 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.

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,
at-a total estimated cost of $2.9 million, Approximately 8 X 10* gal (30 m?) of liquid waste
and 7 X 10% ft? (205 m?) 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 OHF 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,

[-36
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Fig. 1.17. Old Hydrofracture Facility decommissioning project summary,
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PROJECT Gunite Storage Tanks Decommissioning

FIELD OFFICE Oak Ridge CONTRACTOR Martin Marietta

BUDGET AND REPORTING CODE AR 05 10 10 FTP/A No, ONL-WDO08 SFMP WBS 4.6.13
CONTRACTOR FIELD OFFICE SFMPO

PROJECT PRIORITY 10

PROPOSED DISPOSITION MODE  Entombment

PRELIMINARY TEC 85,700 K ESTIMATED PROJECT DURATION 4 years

FACILITY DESCRIPTION

4. 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 research and development projeots,
and received a variety of waste compaositions, Liquid wastes were collected, treated, and stored in
these tanks, with periodlc transfers to the waste evaporator for volume reduction and then to
final disposal sites in the adjacent Melton Valley., The early practice of neutralization of the
acidic waste solutions with NaOH or CaCOj resulted in precipitation of chemical salts and other
compounds, with subsequent collection on the tank bottoms. These precipitates acoumulated 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
remaining material. At the conclusion of this effort, less than 100,000 gal of tank heels
remained. Further efforts to remove these heels are planned for FY 1985-86.

b. Physical 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. I.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 wails. 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 water sprayed against a form) with no inside 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 well, 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-
nent structural supports and sluicing equipment constructed within the tank farm area (Fig.

PROJECT Gunite Storage Tanks Decommissioning SFMP WBS 4.6.13 1-39
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[,19), Upon completion of the sludge removal elforts, this equipment will likely remain In place
. for use In finul devommissloning activitles,

o, Safety/Environmenial Considerations, The tanks ure belleved to be structuraily sound and are
in an operable conditlon, However, based on observutions during the studge removal projeot, the
Interlor walls have suffered some deterloration, Contalnment of the residual rudloactivity
(estimated at approximately 2 X 104 Cl) is still considered adequate and the further soheduled
clean out of the tanks should reduce the Inventory considerably, The principal radlonuclides
rernalning are “7Cs and %°Sr, with some transuranios present, Measured dose rates in the tanks
at the present time range from 15 to 250 mrad/h at the tank openings, to 20 rad/h Just above
the waste solution remalning in tank W10, Surfuce and subsurface soll contumination ls present
at the tank farm and the area iy [dentifled s u radiation/contamination zone,

j=

Facility Maintenance and Survelllance, Routine surveillance and tank farm monitoring is pro-
vided through the ORNL SFMP maintenance and surveillance program, The ORNL Waste
: Operatlons Control Center {s utilized for continuous surveillance of collection tank Inventories
and transfers, und 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 s performed routinely, Maintenance of
monitoring equipment and controls ls performed on an as-required basis, with the majority of
site repairs and Improvement 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 hecls removal project Identifled earlier, no major facility repairs or
Q improvements have been identified for these facilitles {n the near future,

e, Unique Conditions/Reuse Considerations, Even in their present condition, the Gunite Tanks are
viewed as an asset to the Laboratory. The | milllon gallons of storage capacity represented by
these tanks provides operational surge capacity for the active waste syotem, Although long-term
reuse of the tanks 1s not considered feasible due to structural limitations and the lack of second-
ary containment, these tanks have the potential for limited use as an interim collection 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,

TR
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PROPOSED FACILITY DISPOSITION

. Alternative Selection. As discussed above, reuse of the Gunite Tanks for long-term transfer and
storage of liquid waste s not considered feasible due to their structural limitations and lack of
secondary containment, Extensive decontamination would be required prior to any atiempt 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 signifi-
cantly more than for entombment, In addition, the radiation hazards associated with tank dis-
mantlement make the entombment option even more attractive, While the concept of long-term

'
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wuste dlsposal In thiy location of the Laboratory is not consistent with the 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
Gunite Tanks, with removal of the contaminated soil and surplus equipment recommended for
the surrounding site, -

b. Decommissioning Plan.

{. Technical Plan. The conceptual plan for Gunite Tank decommissioning specifies remote
removal of any residual liquids and sludges, cursory decontamination of tank Interlor surfaces,
entombment of the tank volds with grout or other appropriate materials, dismantlement of
transfer lines, pump and valve pits and other assoolated instrumentation and controls, removal
of contaminated soil from the vicinity of the tanks, and restoration of the site to a natural
grade. Decontamination actlvities for the tanks would be conducted remotely from exlisting
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 assoclated with the concrete surface layers. After
tank decontamination s 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 assoolated support piping, valve stations, off-gas lines
and other instrumentation and controls would be dismantled, and appropriately packaged for
burial as LLW, Work platforms would be moved from tank to tank and finally dismantled
and stored at the end of the effort. The final site activity would involve removal of the large
volume of contaminated soil surrounding the tanks, While not all of the soil in the tank farm
Is contaminated, this conceptual plan has specified removal to an average depth of five feet
over the entire site, Additional soil characterization would have to be conducted to determine
the actual extent of this effort, Fill dirt would then be provided to bring the site grade to a
level consistent with the surrounding area and appropriate site monitoring provided,

2. Special Equipment and Techniques. Tank decontamination and grouting will require special
remote-operated equipment, While the basic support equipment (platforms, pumps, piping
and controls) is already available at this site, some refurbishment and alterations will have to
be made. Reuse of the robotic equipment specified for the Waste Storage Tanks Project
(WBS 4,6.18) has been assumed for this project also, Tank grouting will require some devel-
opment work prior to operations to determine the optimum grout composition and operating
parameters,

3. Cost, Schedule, and Waste Volume Projects. A summary of the project schedule, estimated
costs and waste disposal requirements for the proposed Gunite Tanks decommissioning project
is provided in Fig. 1.20. Project planning, D&D operations, and project closeout are estimated
to extend over a period of approximately four years, at a total estimated cost of $5.7 million,
Approximately 2.3 X 10° ft} (6400 m®) of solid radioactive waste and 4.4 X 10° gal (1.7 X
10 m?) of liquid radioactive waste will require appropriate handling and disposal,
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ALTERNATIVES ASSESSMENT }-—————-37 '
| PROJECT PLANNING

A

Engineering Designs

Crout Development

Project ?lan H

PROJECT D&D OPERATIONS
“ank Decontaminatioen

E}_,W -_

Tank sreuting

Support Egquipment Removal

Site Decontamination and
Restoration

——

FINAL PROJECT REPORTING

PRQOJECT COSTS (SK)
Annual Expense 200

Total 200

WASTE VOLUME PROJECTIONS
Solid (m3)

T sail (LLW) -

{TRU) -

Rubble (LLW) -

{TRU) -

Metal (LLW) -

{TRU) -

Misc. (LLW) -

{TRU) -

Total (LLW) -

{TRU) -

Capital Equipment - \\ -

Liquid (m?)
Process Waste ’ - ‘; - | - : -
LLW , - ! - 8353 §35

Fig. 1.20. Gunite Storage Tanks decommissioning project summary.
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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.
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PROJECT Waste Storage Tanks Decommissioning

FIELD OFFICE Oak Ridge CONTRACTOR Martin Marietta

BUDGET AND REPORTING CODE AR 05 10 10 FTP/A No. ONL-WDO08 SFMP WBS 4.6.18
CONTRACTOR FIELD OFFICE SFMPO

PROJECT PRIORITY 6

PROPOSED DISPOSITION MODE Dismantlement

PRELIMINARY TEC $8,500 K ESTIMATED PROJECT DURATION 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
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 uwaiting 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) consiruction, while the remaining 9 are of stainless steel (8.S.). Typi-
cal installation schematics of each tank type are provided in Figs. .21 and [.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 mcnitoring
capabilities. Eight of the tanks have experienced leaks in the transfer piping or the tanks them-
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 all internal surfaces, the containment and monitor-
ing systems are adequate for control of the remaining activity. Approximately 200 Ci of activity
(principally '*'Cs and *°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.

PROJECT Waste Storage Tanks Decommissioning SFMP WBS 4.6.18 [-47
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Table 1.2. Waste Storage Tanks Summary

Tank Location Service Reason for Construction Capacity Present
Dates Abandonment (gal) Contents

W-I Site 3023 1940s-1960s  Leaks Gunite 4,800 Liquid

W-2 Site 3023 1940s-1960s  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

W1l Site 3023 1940s-1960s  Leaks Gunite 1,500 Liquid/sludge

W-13 Site 3023 1940s-1958 No use S.S. 2,000 Liquid

W14 Site 3023 194051958  No use S.S. 2,000 Liquid

W-15 Site 3023 1940s-1958  No use S.S. 2,000 Liquid/sludge

WC-1 SW of 3037 19501968 Leaks S.S. 2,000 Empty

WC-15  SE of 3587 1951-1960s Leaks S.S. 1,000 Liquid/sludge

WC-17  SE of 3587 1951-1960s Leaks S.S. 1,000 Liquid/sludge

TH-1 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 19521970 No use S.S. 3,300 Liquid

TH-4 SW of 3500  1940s-1960s  Filled w/sludge  Gunite 14,000 Liquid/sludge
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Fig. 1.21. Typical stainless steel collection tank installation.
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d. Facility Maintenance and Surveillance, Routine surveillance and tank farm monitoring {s pro-

vided for all 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 glve 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,

. Unique Conditions/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-
sloning.

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
above, reuse of the tanks is impractical due to the presence of leaks in many of the tanks and
the 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.

1. Technical Plan. The conceptual plan for waste tanks decommissioning specifies the disposal
of the residual waste in the tanks, the tanks themselves and all 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
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, all associated facilities (pump pits, valve stations, etc.) and contaminated soil would
be disposed of as solid LLW. In some instances, only that soil immediately adjacent to the
tanks would require disposal, while in other instances, the soil throughout the tank farm
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would have to be removed. The transfer pipelines into and away from the sites would be
removed to the nearest tie-in to the actlve system or at a well-defined site boundary. The final
project task would involve restoration of the site to a natural, controlled state,

Special Equipment and Technigues. Both the decontamination and tank segmenting tasks will
require development and use of special equipment and techniques. Slulcing and removal of
the remaining liquids and sludge from the tanks will involve remote operated process 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,

. 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
closeout are estimated to extend over a period of approximately seven years, at a total
estimated cost of $8,5 million. Approximately 4 X 10° ft* (1 X 10* m®) of solid radioactive
waste and 5.5 X 10° gal (2 X 10° m?) of liquid waste will require appropriate handling and
disposal,

PRIORITY DETERMINATION CONSIDERATIONS

Although the waste storage tanks present no immediate occupational, public, or environmental

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 of 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,

[-52
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PROJECT Storage Garden Decommissioning

FIELD OFFICE Oak Ridge CONTRACTOR Martin Marietta

BUDGET AND REPORTING CODE AH 10 20 00 FTP/A No. ONL-WD09 SFMP WBS 46,16
‘ CONTRACTOR FIELD OFFICE SFMPO

PROJECT PRIORITY 13

PROPOSED DISPOSITION MODE Entombment

PRELIMINARY TEC $55 K ESTIMATED PROJECT DURATION | year

FACILITY DESCRIPTION

a. Operating History, The 3033 Storage Garden was used to store sealed radioactive sources, mis-
cellaneous 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
location and due to the limited amount of shielding provided,

IS

Physical Description. The facility consists of seven stainless steel cylinders, approximately 1 ft in
diameter and 5 ft long, set in concrete with about 3 in. extending above ground-level, Each well
is equipped with a shielded cover that extends approximately | ft into the well. Several of the
wells contain metal storage racks. The garden is located immediately behind Building 3033, in a
little usetl or accessed area Fig, (1.24).

¢. Safety/Environmental 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
dose rates on the interior of the wells range from <0.1 to 40 mrad/h, with measured transfera-
ble contamination levels from <200 to 9,400 dpm/100 cm? No stored radioactive materials or
radiation sources remain in any of the wells, The garden is believed to be structurally sound,
with no evidence of past leakage.

d. Facility Maintenance and Surveillance. Minimal routine maintenance and surveillance is
required for this facility, due to the low levels of contamination present, its isolated and regu-
lated location and the current structural conditions, Perlodic radiological surveillance is con-
ducted to document the site conditions, and maintenance performed only as required.

e. Unique Conditions/Reuse Considerations. There is limited reuse potential for the storage garden
due to its shielding limitations and access restrictions, Current activities in the adjacent labora-
tories do not require this type of facility, nor would it be feasible to reuse the wells for storage of
high-activity samples without structural modifications to provide double containment and addi-
tional shielding.
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PROPOSED FACILITY DISPOSITION

a4, Alternative Selection, The location and structural characteristics of the 3033 Storage Garden
severely restriot its reuse potential, In addition, due to the active research facilities immediately
adjacent to the site, access limitations would hinder any significant dismantlement efforts,
Therefore, it ls proposed that the storage wells be decontaminated to low smear levels and
entombed in place, This entombment {s not expected to impaoct 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 initlal 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 acoceptably low levels of residual surface
contamination, the wells would be filled with grout, an appropriate cap poured over the emutire
garden area, and a permanent marker Installed to document the entombment conditions.

2, Special Equipment and Techniques. No special equipment or techniques would be required

for this project, Due 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 sohedule, estimated
costs, and waste disposal requirements for the proposed Storage Gurden Decommissioning
Project is provided in Fig, .25, Project planning, on-site D&D operations, and project
closeout are estimated to extend over a period of approximately twelve months, at a total
estimated cost of $55,000. Approximately 70 ft* (2 m’) of solid waste will require appropriate
handling and disposal.

PRIORITY DETERMINATION CONSIDERATIONS

Due to the isolated location of the storage garden, its low levels of residual contamination, and
{ts 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 whenever the required level of
funding was available.
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PROJECT COSTS (8K)
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Fig. 1.25. 3033 Storage Garden decommissioning project summary.,
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PROJECT Carbon-14 Process Systern Decommissioning

FIELD OFFICE Oak Ridge CONTRACTOR Martin Marietta

BUDGET AND REPORTING CODE AH 10 20 00 FTP/A No. ONL-WD09 SFMP WBS 4.6.19
CONTRACTOR FIELD OFFICE SFMPO

PROJECT PRIORITY 16

PROPOSED DISPOSITION MODE  Passive Protective Storage

PRELIMINARY TEC * ESTIMATED PROJECT DURATION ¥

* Remaining project funding will be pmyidcd through maintenance and
surveillance task.

FACILITY DESCRIPTION

a. Operating History. The carbon-14 process system was constructed in 1956 to prepare '*C (us
barium carbonate) from beryllium nitride targets that had been irradiated at Hanford. The facil-
ity was operated until 1975, when commercial production of 'C eliminated the need for routine
production of this radionuclide in a government facility,

b. Physical Description, The process facility is located in a containment enclosure in the southwest
corner of Building 3033-A, a corregated-metal sided structure, The '*C process equipment con-
sisted primarily of a 20 gal dlssolver vessel (glass-lined steel) located in a concrete shielded pit
under the floor of the facility, a stainless steel glove-box, and a general process hood containing
scrubbers, furnaces and gas converters (Fig, 1.26), The equipment was housed in a 9 ft by 12 ft
room with concrete floor, separated from adjacent laboratory facilities by a removable wall panel
and access door. Decontamination efforts conducted in 1983-1984 resulted in the removal of all
of the process equipment and placement of the facility into a passive protective storage mode.
The room is now empty (Fig, 1,27).

¢. Safety/Environmental Considerations. Prior to the 1983-1984 decontamination efforts, the facil-
ity was significantly contaminated with beta activity associated with residual '*C (up to 10°
dpm/100 cm?), This residual activity was the source of recurring contamination problems in the
adjacent, active laboratory and was the reason for the decontamination campaign. At the conclu-
slon of the facility decontamination efforts, all major sources of contamination were removed,
the remaining activity fixed in-place, and the facility designated as a regulated zone (<1000 .
dpm/100 cm? transferable beta-gamma, <0.25 mrad/h direct beta-gamma), There are no signif-
icant safety or environmental concerns with the facility in ity current condition,
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Fig. 1.26. The carbon-14 pracess system prior'to decontamination.
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Fig. 1.27. Current condition of the Carbon-14 Facill

PROJECT Carbon-14 Process System Decommissioning SFMP WBS 4.6.19

[-61




L]

[T

b 1

oy b 10000, ||l|\“\.| e

I
L

it el

"4 il

d. Facility Maintenance and Surveillance. In its present condition, the carbon-14 facility requires ‘
minimal annua! maintenance and surveillance (<0.1 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

The C-14 facility has been placed in a passive protective storage mode with all of the former
process equipment and significant residval 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
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.
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PROJECT Waste Evaporator Facility Decommissioning

FIELD OFFICE Oak Ridge CONTRACTOR Martin Marietta

BUDGET AND REPORTING CODE AH 10 20 00 FTP/A No. ONL-WD09 SFMP WBS 4.6.20
CONTRACTOR FIELD OFFICE SFMPO

PROJECT PRIORITY 9

PROPOSED DISPOSITION MODE Dismantlement

PRELIMINARY TEC $650 K ESTIMATED PROJECT DURATION 2 years

FACILITY DESCRIPTION

a. Operating History. The Waste Evaporator Facility (Building 3506) received the LLW liquid
waste strearas 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
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. [.28). Almost all of the original process equipment
has been removed from the building Juring previous decontamination campaigns. As part of
these decontamination efforts, a new concrete floor was poured in the cell area in order to fix
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 10 mrad/h, with transferable surface contamination of several thousand
dpm/100 cm?® 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
of residual radioactivity are known to remain in these areas, with estimated exposure rates of

PROJECT Waste Evaporator Facility Decommissioning SFMP WBS 4.6.20 [-63




ORNL-PHOTO 4724-84

Fig. 1.28. View of the Waste Evaporator Facility, looking southeast.
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|-100 R/h. Soil contamination in the vicinity of the site is known to exist, associated with both
the evaporator operations and the actlvities of the adjacent tank farm.

. Facility Maintenance and Surveillance. Minimal routine maintenance or surveillance {s required

for the facility in its current state. Periodic safety inspections and radiological surveillance are
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,

Unique Conditions/Reuse Considerations. Due to structural deficiencies of the building, the lack
of foreseecable need for this type of structure, and the 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 facllity leaves the
options of entombment and dismantlement as the most feasible decommissioning alternatives.
Facility entombment, although technically acceptable, would place 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 the 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 relatively low levels of contamination remaining at the site,
and the simplicity of the facility, structural dismantlement appears feasible. It would not resuit
in siguificantly more personnel exposure, cost, or burial ground space than the entombment
option. In addition, the dismantlement option provides for 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,

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
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 dismantiement operations and for concrete cutting. Modifications
to the existing cell ventilation system may be sufficient for contamination control, or a new
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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 jet abrasive cutting capabilities should be available for use on this project for the con-
crete segmenting needs.

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-
ect closeout are estimated to extend over a period of approximately two years, at a total
estimated cost of $650,000. Approximately 2 X 10* ft* (645 m?) of solid radioactive waste
and 8 X 10° gal (30 m?) 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,
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YEAR 1 YEAR 2 YEAR 3 YEAR 4 YEAR &
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ALTERNATIVES ASSESSMENT Zr—-y -

PROJECT PLANNING
Engineering Designs

Project Plan A-S
fquipment Development ZS_S
PROJECT D&D OPERATIONS

4

Site Preparation

Building Dismantlement . S—-——S
Site Restoration 5_:7

TR
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FINAL PROJECT REPORTING LX‘SV
PROJECT COSTS (SK)
Annual Expense 125 490
Capital Equipment ) 10
Total 150 500
WASTE VOLUME PROJECTIONS
Solid (m3) ,
Soil  (LLWj - 225
(TRU) - -
Rubble (L1LW) - 400
(TRU) - -
Metal (LLW) - -
(TRU) - -
Misc. (LLW) - 20
(TRU) - -
Total (LLW) - Y
(TRU) - -
Liquid (m?)
Process Waste - -
LLW - 30
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Fig. 1.29. Waste Evaporator Facility decommissioning project summary.
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PROJECT Fission Product Pilot Plant Decommissioning

FIELD OFFICE Oak Ridge CONTRACTOR Martin Marietta (ORNL)

BUDGET AND REPORTING CODE AH 10 20 00 FTP/A NO. ONL-WD09 SFMP WBS 4.6.21
CONTRACTOR FIELD OFFICE SFMPO

PROJECT PRIORITY 8

PROPOSED DISPOSITION MODE  Dismantlement

PRELIMINARY TEC §1,065 K ESTIMATED PROJECT DURATION 3 years

FACILITY DESCRIPTION

a. Operating History, The Fission Product Pilot Plant (FPPP), as wow named, first existed in 1948
.and was referred to as the '%Ru 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-shiclded 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) ctainless steel vessels and
columns, with associated piping, valving 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. All 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 '*’Cs and *°Sr. The residual
radionuclide inventory is believed to be in the range of 10 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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Fig. 1.30. View of the
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cal surveillance are performed to document the conditions of the site, No routine maintenance {s
performed, and no major repalrs or improvements are anticipated in the near future,

Unique Conditions/Reuse Considerations, Due to the high contamination levels associated with
the building, process equipment and surrounding soll, reuse of the FPPP uppears to be impracti-
cal. In addition, the current structural encasement and facility location in the south tank farm
would place significunt restrictions on any future applications of the site,

PROPOSED FACILITY DISPOSITION

ﬂl

Alternative Selection. As discussed above, the limited reuse potential of the facility leaves the
options of entombment and dismantlement as tho most feasible decommissioning alternatives.
Facility entombment, although technically acceptable, would place long-term restrictions on the
future use of the site and would result in a 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 ourrent 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 below the building. Based on these
concerns, facility dismantlement has been proposed for the FPPP,

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
equipment, (3) removal of all 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 struoture
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 for 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. [.31. Project planning, D&D operations, and project closeout are
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ALTERNATIVES ASSESSMENT

PAOJECT PLANNING
Enginceving Designs
Project Plan
Equipment Developmuent

PROJECT D&D OPERATIONS
Site Preparation
Cell Decontamination
Buildling Dismantlement

Site Restoration

FINAL PROJECT REPORTING

/

&_._37
s
5

PROJECT COSTS (8KI

Annual Expense 145 45 565
Capital Equipment - 300 10
Total 145 345 575
WASTE VOLUME PROJECTIONS
Solld (md)
Soll  (LLW) - - 430
(TRU) - - -
Rubble (LLW) - - 570
{TRU) . - ~
Metal  (LLW) . - 5
(TRU) - -
Mise,  (LLW) - 5
(TRU) - - -
Total (LLW) - - 1010
(TRU) - - -
Liquld (m?)
Process Waste - - -
LLW - - 200

Fig. 1.31. Fission Product Plant decommissioning project summary.
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estimated to extend over a period of approximately three years, at a total estimated cost of
about $1,1 million, Approximately 3.6 X 10* ft! (1010 m?) of solld radloactive waste and 3.3
X 10 gal (200 m?) of lquid waste will require appropriate handling und disposul, No signifi-
cant volume of low-contamination level stuinless steel will be generated.

PRIORITY DETERMINATION CONSIDERATIONS

In its present condition, the FPPP does not pose any immediate hazard to ORNL personnel,
the public, or the environment, Decommissioning of this factlity should be coordinated with the
final disposition of the adjacent facilitles in the south tank farm area, due to their location, the
interrelationships between facility services, piping, and ventilation systems, and the need to addross
the soil contamination problem of the whole area at one time,
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PROJECT Shielded Transfer Tunks Decommissioning

FIELD OFFICE Oak Ridge CONTRACTOR Martin Marletta (ORNL)

BUDGET AND REPORTING CODE AHM 10 20 00 FTP/A NO. ONL-WD09 SFMP WBS 4.6,22
CONTRACTOR FIELD OFFICE SFMPO

PROJECT PRIORITY 15

PROPOSED DISPOSITION MODE  Entombment (Shallow Land Burial)

PRELIMINARY TEC $500 K ESTIMATED PROJECT DURATION 1| year

FACILITY DESCRIPTION

a. Operating History, Four model 1I Shlelded Transfer Tanks (STT-II) and one gunbarrel tank
(STT-II1) were used repeatedly during the 1960s for shipment of 'Cs-loaded {on exchange
resings from Hanford Atomioc Products Operatlons (HAPO) to the ORNL Fisston Produnt
Development Laboratory (FPDL) for further processing, The STT-IIs had been used even ear-
ller (late 19508) to transport lower concentrations of aqueous cesfum and stronttum waste from
Arco, Idaho, to ORNL without the use of the ion-exchange medium, Three of the STT-IIs and
the STT-1II were removed from service in 1967. A fourth STT-II was modified later and util-
jzed in the poriod 1970-7t for transferring a caustic solutlon with high-level fission product
waste within ORNL,

b. Physical Description. A schematic of the three unmodified, lead shielded STT-Ils, including the
fire shield originally used In transport, is shown In Fig, 132, 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 STT-II1 was fabricated from a surplus gun barrel, with dimensions
as shown in Fig, 1.34. All 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.

c. Safety/Environmental Considerations. Three of the four STT-II tanks still contain approxi-
mately 400 gal of DeCalso Inorganic lon-exchange media that has been stripped of most of the
13Cs, The other Model II tank contains an unknown amount of actinide-contaminated sludge
that could not be removed when the final transfer was made from the tank. The STT-III tank is
believed to contain approximately 150 gal of AW.500 inorganic lon-exchange media, also
stripped of the majority of the fission products, The principal contaminant remaining in the
tanks is residual '77Cs, with a range of estimated activity between 50-700 Ci each. There is no
evidence of loss of contalnment in any of the tanks, The tanks are stored without protection from
the environment and are only showing signs of minor 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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Fig. 1.33. Modified STT-Model II tank.
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O d. Facility Maintenance and Surveillance. Routine surveillance of external surface contamination

and radiation levels is conducted for cach of the tanks, requiring approximately 0.1 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 a8 minimum,
free liquids would have to be removed or converted to a solid form and TRU concentrations cer-
tified prior to burial,

PROPOSED FACILITY DISPOSITION

a. dlternative 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. .
l. Technical Plan. The proposed decommissioning plan for the STTs would involve (1) transport

‘ of the tanks to a controlled environment for venting of gases and removal of free liquids and

TRU-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
provided in Fig. [.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
ft’ (42 m?) of solid LLW and 500 gal (2 m®) 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 by near-term disposition of the tanks.
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ALTERNATIVES ASSESSMENT Z

PROJECT PLANNING

Develop Project Plan
Perform Grout Experimentsg
Develop Work Procedures

PROJECT D&D OPERATIONS
FPDL Preparations
Move and Prepare STT's
Perform STT CGrouting
Transfer STT to SWSA

FINAL PROJECT REPORTING

PROJECT COSTS (SK)
Annual Expense
Capital Equipment
Total

WASTE VOLUME PRQJECTIONS
Solid (m3)
Soll  (LLW)
(TRU}
Rubble (LLW)
(TRU)
Metal (LLW)
(TRU)
Misc.  (LLW)
(TRU)

Total {LLW)
(TRU)

Process Waste
LLW

Fig. 1.35. Shielded Transfer Tanks decommissioning project summary,
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PROJECT Molten Salt Reactor Experiment Decommissioning

FIELD OFFICE Oak Ridge CONTRACTOR Martin Marietta (ORNL)

BUDGET AND REPORTING CODE AH 10 20 00 FTP/A NO. ONL-WDI5 SFMP WBS 4.6.6
CONTRACTOR FIELD OFFICE SFMPO

PROJECT PRIORITY ‘ -4

PROPOSED DISPOSITION MM,  Disposal of Fuel, Entombment of Reactor

PRELIMINARY TEC $30,0¢% K ,f“( ‘ ESTIMATED PROJECT DURATION (0 years

]

FACILITY DESCRIPTION

a. Operating History, The Molten Salt Reactor Experiment (MSRE) was a single-region, unclad
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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' roride as the
fuel, The initial fuel charge was highly enriched ***U, which was later replaced with a charge of
23U, 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 flush salts were drained to
critically safe storage tanks and isolated.

. 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 and 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 in Fig. [.38.

. 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,
containing some 37 kg of uranium (primarily **U) and 743 ‘g of plutonium {primarily ***Pu)
remain in the drain tanks. Calculated fuel and fission product activities of the fuel and
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OANL-PHOTO 66336

Fig. 1.37. View of the MSRE reactor building from the southwest.
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Fig. 1.38. Site plan for the MSRE complex.
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flush salt, decayed to 1984, totul almost 38,000 Ci, with an estimated TRU Inventory of 4 X
10* nCi/g {n the fuel salt, As expeoted, the radlation hazards assoclated with the stored fuel are
significant, Gumma and neutron dose rates within the storage cells are In the thousands of
rad/h. Decay heat from the fuel and fission products In the fuel salt results in the generation of
radiolytic fluorine gas, which must be recombined by routine salt heating. The stored salt Is in a
stable non-corrosive s e a dry frozen s'id,

Next to the store’ fue., .. principal areas of concern at the MSRE are the {nactive reactor
components and process equipment remaining in the below-grade containment cells. These com-
ponents are both internally contaminated and, in some cases, highly neutron activated, Exposure
rates of up to 2200 R/h have been measured In the reactor vessel, attributed primarily to 80Co,
The luventory of residual radioactive materinls in the reactor and fuel processing cells (the pri-
mary contamination concerns outside the fuel tank cell) {s estimated to be geveral thousand
curies, with the majority of that activity being assoclated with fission and activation products.
The remaining ancillary cells, process piping and assoclated operating areas are known to be
slightly contaminated. The readily accessible areas of the reactor building (including the reactor
bay and office areas) are generally uncontaminated,

The MSRE facility appears to be structurally sound and capable of retaining the current
radionuclide inventory, No significant spread of contamination or personnel exposure has
occurred since facility shutdown,

. Facility Maintenance and Surveillance. A comprehensive maintenance and surveillance program

is provided to assure adequate containment of the residual radioactivity at the MSRE. Routine
inspections of the containment systems and building services, radiological surveillance ot operat-
ing areas and ventilation exhaust, stored salt monitoring (temperature and pressure), and regular
testing of safety systems are performed as part of this program, In addition, reheat of the fuel
and flush salt Is conducted in order to allow recombination of fluorine gas, and the containment
cells given a pressure test, both on an annual basis, Facility maintenance includes general
repairs, exhaust duct filter changes, and instrumentation and controls maintenance. These rou-
tine maintenance and surveillance tasks require approximately 0.8 man-year of annual SFMP
support, Consolidation of the surveillance instrumentation, and periodic heater and controls tests
are planned as major improvements to the current program.

. 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 clecommissioning will have
to address the fuel disposition issue prior to any decisions regarding the remaining facilities. The
following section on decommissioning alternatives discusses the impacts that the presence of the
fuel has on the overall project scope.

Reuse of the primary MSRE facilities (reactor, fuel storage and process cells) does not appear
feasible due to design limitations and residual radioactivity. However, the potential for reuse of
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
program staff for research, workshop, and storage space. Decommissioning planning should,
therefore, consider the preservation of the reusable structures and facilities to the extent possible,
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PROPOSED FACILITY DISPOSITION

4. Alternative Selection. The scope of the decommissioning activities at the MSRE will involve two

major tasks: fuel and flush salt disposition, and fucility decontamination and decommlssioning,
The considerations applicable to final disposal of the fuel and flush salts can be grouped into
three major Issues: (1) the location of the final 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 ura
nium, Each of these {ssues has a range of potential options, many of which are Interrelated, For
Instance, lor the fuel salt disposal location several potential alternatives exist, inoluding on-site
eatombment, shipment to a federal repository, long-term storage at the ORNL ***U Repository,
or disposal at ORNL via hydrofracture, Similarly, in terms of the salt physical form, options
exlst for processing to a more generally acceptable waste form, such as a calcined solld or boro-
silicate glass, The end product, however, would need to be selected specifically to meet the
acceptance criterla of the desired disposal site, Finally, fluorination of the fuel salt to remove
uranfum could result in o 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 radlolytic 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 It alter the structure of the salt or eliminate the concerns assoclated 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 alternative, or even nar-
row the options any significant amount, However, for the purposes of long-range program plan-
ning, it seems prudent to specify the option of fuel and flush salt processing (including removal
of uranium) 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, Decontamina-
tion of the facility for reuse, although feasible, does 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 facilitic. 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
an 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

[-86 PROJECT Molten Salt Reactor Experiment Decommissioning SFMP WBS 4.6.6

L N S R ) LU RN Y (O O TR



Q@%%ﬁigﬁagﬁﬁzéa&@% “6€1 "3

vy3vy

32118
39VHE01S TNHO
o1 13N3 GN3S

713D IHSW NI
3303 3HO01S

2311S
3USW 1V 12Nd
3401sS

AHDO11S043H
D1 1303 dIHS
GN¥Y 39VXIVd

LINHO 1YV
313n1 3801S

$13nQ0dd NOISSI

F¥S0dS10 INHEO
0L 31SVYM CHN3S

717130 3USk
Ni ILSY M
30 3S0dSI10

$31i8
JYSMW LY JISYR
40 350dS10

AH011S0d3Y
Ol 31SV M JIHS
GNY 39DV

LINYO
iV 31SVM 30
3S0dSIG

nWHO3 1SV M
31¥YNH311Y O1
17¥YS 1H3IANOD

NBO03 JISYR
1VNHEILIVOL 11y
183IANOID S3A

GNY 17VS MOB:
13Nn3 31 YEVY43S 17vs

51000084
KD1SS13 ONY REL:E]

S3x 31YvEV43S

1vIR3Iw 3160 832
guyvy 39vu01S
L1¥S113Nns IN3SI¥e

0v0Z1-20vE oaqa-INHO

o i ] Tl et _:__ ,_ : ,_,_, Vo _:,_ A

[-87

PROJECT Molten Salt Reactor Experiment Decommissioning SFMP WBS 4.6.6

| ,—_.___
et

R e e e e

S R

e R

ty)

[

w



for long-term wuste contulnment, Entombment of the contaminated reactor components has been
spacifled for the HRE, bused on cost, personnel exposure, and conservatlon of buriul ground
space, Given the ussumption on the dlsposition of the MSRE fuel, the ¢ntombment option for
the muin reactor components also appenrs to be the most cost-effoctive solution for the MSRE,
Decontamination of many of the uncillury facllities (offlces, support buildings) for reuse would
be specified In order to muke maxirmum use of this valuable space,

b, Decommissioning Plan,

1 )

Technical Plan No struotured technical plan has yet been developed for the proposed fuel
processing and disposal option, Until the final waste form ls determined, the flowsheets and
ussociuted equipment designs cannot be specified, However, ussuming that fluorination and
processing of the salts would oocur, flowsheet development and design and construotion of u
major, unigue, remote-operated system would be required. Such an effort would begin with
laboratory-scale development of & prooess flowsheet, leading to full-scale construotion and
check-out of on-site facilities, Fuel processing and transportation would then follow, with pro«
vessing fucilities decontamination and dismantlement ending this phase of the project.

Bused on the concept of entombment of the primary reactor facilities, a preliminary plan has
been developed that calls for consolidation of contaminated equipment into the reactor and
draln tank cells, entombment of these cells, and decontamination of the remalning MSRE
fucllitles for potential reuse, This concept would require & minimum dismantlement of the
highly contaminated resctor systems and result {n a monolithic, below-grade structure provid-
ing long-term containment, Most of the support services (ventilation, off-gas) and ancillary
structures (high bay, offices, support bulldings) would be decontaminated to levels that allow
for reuse and left standing,

Special Equipment and Techniques. As described btlefly 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 is
envisioned that would require a major development and design 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
cortainly be ieeded, as well as detailed grout specification and grout application designs.
However, at thls stage In the decommissioning planning, detailed speoifications of the equip-
ment needs in support of this work are not avajlable,

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 facilitles for radioactive
materials at ORNL, it seems unlikely that the cost for disposing of the fuel and flush salts
would exceed $20 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
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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 the ten years has
been conducted according to DOE-OR cost estimating guidance. Waste volume estimates of
2.7 X 10* ft3 (760 m®) of solid LLW and 2.4 X 10* gal (90 m®) 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 nct 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.
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PROJECT Low Intensity Test Reactor Decommissioning

FIELD OFFICE Oak Ridge CONTRACTOR Martin Marietta

BUDGET AND REPORTING CODE AH 10 20 00 FTP/A No. ONL-WD09 SFMP WBS 4.6.10
CONTRACTOR ++  FIELD OFFICE SFMPO

PROJECT PRIORITY 12

PROPOSED DISPOSITION MODE Dismantlement

PRELIMINARY TEC $4,500 K ESTIMATED PROJECT DURATION 5 years

FACILITY DESCRIPTION

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
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 stee! 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 1-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 presiure is maintained in the building
through the cell ventilation system of the adjacent active Bulk Shielding Reactor. Two (8,000
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
fuel and shim rods) are still in place and are highly radioactive. Dose rates in the core region are
estimated to range from 200-300 rad/h. In addition, interior surfaces of the reactor tank and
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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 %Co and

$3Ni. 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 free 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 Maintenance 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 fil-
ter changes, and instrumentation and controls maintenance. These routine maintenance and sur-
veillance tasks require approximately 0.3 man-year of annual SFMP support. No major facility
repairs or improvements have been 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 0
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 are not restrictive
for either option, 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-grade 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 all contaminated structures and
support facilities.

b. Decommissioning Plan.
1. Technical Plan. A conceptual plan for decommissioning the LITR has been developed that
calls for dismantlement and disposal of all contaminated reactor and ancillary facilities. The
main porticn of the building and all active support services (drains, utilities) would be left O
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intact, As part of this effort, the former retention ponds would be characterized to verify the
believed low levels of activity remaining, but no remedial actions specified at this point. Most
of the contaminated equipment removed during dismantlement would be disposed of as LLW
by shallow land burial at ORNL, aithough some quantity of reactor components may require
auger hole disposal. The building structural portions to be removed (second and third levels)
would likely be uncontaminated and could be disposed of as construction waste.

Dismantlement activities would begin by preparation of the site for decommissioning. Outdoor
facilities would be removed first, including the seal tank, heat exchanger, and associated pip-
ing. Equipment removal in Building 3005 would begin with the surplus controls and auxiliary
equipment in the rooms adjacent to the reactor, The reactor internals would then be removed
underwater. Shielding materials would be removed to the midriff level and the upper reactor
vessel section dismantled. The remaining vessel and shielding removal would be conducted
underwater in a specially constructed pool arrangement. Once the complete vessel and ancil-
lary equipment has been dismantled and the water tank removed, the vessel pit would be
decontaminated and filled to grade level. A final building decontamination phase would fol-
low completion 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
underwater dismantlement of the concrete and sand shielding and for sectioning of the reac-
tor vessel. Appropriate gaskets, liners, and support walls would be installed within Building
3005 surrounding the reactor vessel and shield. The recirculating water system would also be
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 X 10* ft* (445 m?) of solid radioactive waste and 6.6 X 10*
gal (250 m?) 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 experiznce for later, more complex reactor
work.
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YEAR 1
|

YEAR 2

|

|

YEAR 4 YEAR 5
[ .

ALTERNATIVES ASSESSMENT
Site Characterizations

PROJECT PLANNING
Engineering Designs
Project Plan
Detailed Designs and

Procedures
PROJECT D&D OPERATIONS

tite Preparation
Dismantle Yard Equipment
Dismantle Reactor

Dismantle and Entomb
Reactor Pit

Restore Site

FINAL PROJECT REPORTING

e

ol
o
oy

PROJECT COSTS (8K)

Annual Expense 120 210. 1720 1370 770
Capital Equipment - - 110 50 150
Total 120 210 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 (m3)
Process Waste - - - - -
LLw - - - 125 125

Fig. 1.43. LITR decommissioning project summary.
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PROJECT ORR Experimental Facilities

FIELD OFFICE Oak Ridge CONTRACTOR Martin Marietta

BUDGET AND REPORTING CODE AH 10 20 00 FTP/A No. ONL-WD09 SFMP WBS 4.6.15
CONTRACTOR FIELD OFFICE SFMPO

PROJECT PRIORITY ‘ 14

PROPOSED DISPOSITION MODE Dismantlement

PRELIMINARY TEC §5,460 K ESTIMATED PROJECT DURATION 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 coolant systems, and irradiated sample transfers. Six of these facilities
have been designated as surplus and have been accepted into the ORNL SFMP. These are: (1)
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 irradiatéd 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 in 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 rlow 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. [.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, heaters,
surge tanks, water purification systems, sampling stations, emergency electric supply, and con-
tinuously manned control room. The heai exchanger, located approximately 150 ft northeast of
the ORR, consisted of eight aluminum 24 ft by 22 ft horizontally mounted, finned, water-to-air
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radiators (2.5 MW capavity each). The units were housed in steel support structurss, 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. All 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 contaminated 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 "gotall
radionuclide inventory in all 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. Routine inspections and radiological surveil-
lance 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 these facilities until the reactor
is shut down. The presence of the operating reactor does, 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 reuse 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 reuse 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 considered
impractical. Salvage of reusable equipment, however, would be considered as part of the disman-
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Fig. L45. View of tke ORR Water-to-Air Heat Exchanger, from the southeast.



tlernent 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,

. 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
Irradiation Facility and GCR Loop II facilities. The active facilities and equipment associated
with the ORR would not be affected by the proposed actions. Proper sequencing of disman-
tlement activities has been specified to maintain safe working conditions and minimize disrup-
tion of the reactor operations. In-reactor equipment removal and work at beam hole openings
would be coordinated with routine shutdown of the reactor for maintenance. The in-core sec-
tion of the Loop II facility would be left in place, with final removal conducted as a part of
reactor decommissioning or facility upgrade for new experiments.

Equipment dismantlement within the ORR would be performed according to routine
procedures for contaminated equipment segmenting and handling. Small crews would be util-
ized to minimize impacts on the reactor operations, Project scheduling would result in
removal of common facilities as a single task, beginning 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 have been
specified for appropriate identification and tagging of all piping and electrical circuits prior to
issuing work orders 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. Cost, 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. [.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 X 10* ft* (415 m®) of solid radioactive
waste will require appropriate handling and disposal. No significant volumes of low-
contamination-level stainless steel will be generated.
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YEAR 1

YEAR 2

YEAR 3
| [
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YEAR 5

ALTERNATIVES ASSESSMENT /

PROJECT PLANNING

Engineering Designs and
Operaticnal Control

Project Plan

PROJECT D&D OPERATIONS
(1) GCR A9~-B9
(2) Molten Salt Loop
(3) Maritime Ship Reacton
Loop
{4) Pneumatic Tube
Facilitw
{3) GCR Leop I
(6b) GCR Loop II
(7) Water-to-Air Heat
Exchanger
FINAL PROJECT REPORTING

PROJECT COSTS (SK)
Annuai Expense
Capital Equipment
Total

260

260

1350
10
1360

1300
10
1310

1340
40
1380

WASTE VOLUME PROJECTIONS _
Solid (m3)
Soil  (LLW)
(TRY)
Rubble (LLW)
(FRU) -
{(LLw)
(TRU)
(LLW)
(TRU)

Tota/ (LLW)
(TRU)

qudjm3)

Process Waste

Metal

Misc.

LLW

L

[

1 ~3
w

Fig. 1.46. ORR Experimental Facilities decommissioning project 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 decomrmissioned.
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PROJECT Homogeneous Reactor Experiment Decommissioning

FIELD OFFICE Oak Ridge CONTRACTOR Martin Marietta

BUDGET AND REPORTING CODE AH 10 20 00 FTP/A No. ONL-WD09 SFMP WBS 4.6.17
CONTRACTOR FIELD OFFICE SFMPO

PROJECT PRIORITY 7

PROPOSED DISPOSITION MORE Entombment

PRELIMINARY TEC $14,475 K ESTIMATED PROJECT DURATION 6 years

FACILITY DESCRIPTION

a. Operating History. This facility was originally constructed in 1951 to house the Homogeneous
Reactor Experiment No. 1 (HRE-1), 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-1 with a new experiment (HRE-2), and the second reactor was constructed in the
same facility from 1953 to 1956. The HRE-2 was a two-region reactor containing 93% enriched
Y [U,804 + CUSO, + D,SO, in heavy water (D,0)] as the fuel, surrounded by a blanket
region of D,0. 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. .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 coff-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),
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Fig. 1.47. Aerial view of the HRE site.
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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 cell. 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 *Sr and !*’Cs. The estimated inventory of fission and corrosion
products remaining in the process piping is 3040 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 '*’Cs, ®°Co, and *°Sr. The pond was filled with clay and
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 the site,
as well as the adjacent creek and creek bed. The 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 services, radiological surveillance of operat-
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 HRE 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 FACILITY DISPOSITION

a. Alternative Selecrion. Based on the limited reuse potential of the reactor cell and associated
process equipment, and the expense, use of burial ground space :nad 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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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.

. Decommissioning Plan.

1. 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 dand 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
operations and preliminary decontamination, equipment consolidation, and isolation of the
reactor 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 7502 would 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
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order to isolate the contaminated materials from groundwater flows, Once the pond is stabil- Q
ized, the asphalt concrete cap would be resurfaced, sealed, and permanently marked.

I

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 reactor system
was performed, utilizing shielded work platfb'rms 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 the 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. [.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 10* ft (355 m®) of
solid radioactive waste and 3 X 10* gal (115 m®) of liquid radioactive waste will require
appropriate handling and disposal. No significant volumes of low-contamination-leve! stainless
steel will be generated. : ‘

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 11
PROGRAM DOCUMENT RECORD

The following listing represents a summary of the pertinent documentation for all ORNL

SFMP projects, current or completed. These citations were, for the most part, generateu 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).

L

IL

GENERAL PROGRAM

T. E. Myrick, The ORNL Surplus Facilities Management Program Lang Range Plan, Sep-
tember 1984, ORNL /TM-8957.

L. M. Braunstein, W. F. Ohnesorge, and T. W. Oakes, Prelimz‘nary Assessmeni for Decommis-
sioning Surplus Facilities at ORNL: Environmental and Health Risks, September 1984,
ORNL/CF-84/310,

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 for Decontami-
nation and Decommissioning Program, Engineering Division, April 1980, X-OE-114,
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 System

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,
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J. H. Schorn and S. P. duMont, Safety Assessment-I.L.W. Pipeline Decommissioning,
Pipeline Removal, June 1982, ORNL/ENG/SA-577,

J. H. Schorn and S. P, duMont, Safety Assessment-I.L.W. Pipeline Decommissioning,
Seal Surface Leaks, 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-10 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 of the Metal Recovery Facility, December 1983, OP-RI-QAA-20,
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Operations Division, “Operations Division-Radioisotope Department Operating 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. Peretz and J. F. Alexander, Summary of the Radiological Characterization of Build-
ing 3505, UCC-ND Engineering Division, X-OE-190, September 1982,

L. E. Boing, 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, H
Evaluation Research Corporation, Oak Ridge, Tennessee, September 1981,

Union Carbide Corporation Nuclear Division, Feasibility Study for Building 3505 Decom-
missioning, Engineering Division, X-OE-110, April 1980,

. Fission Product Development Laboratory (WBS 4.6.8).

T. E. Myrick, R. W. Schaich, F. V. Willlams, Fission Product Development Laboratory
Cell Decommissioning Project Plan, August 1983, ORNL/TM-8779,

R. W. Schaich, et. 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-0-2-6, 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,

. 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 Test Reactor, July 1984, ORNL/CF-84/37,

C. D. Cagle and L. P. Pugh, Decommissioning Study for the Low Intensity Test Reactor,
June 1975, ORNL/CF-75-6-67.
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5. Waste Holding Basin (WBS 4.6.11)

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, Qakes, Preliminary Radiological
Characterization of the Waste Holding Basin (3513), September 1984,
ORNL/CF-84/204.

T. Tamura, O. M. Sealand, J. O. Duguid, Preliminary Inventory of **24py, %Sy, and
197Cs 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
Factlity, September 1984, X-OE-231 Volume 11,

S. F. Huang, et. al., Preliminary Radiological Characterization of 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 1984, 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 Graphite 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. Horton, Preliminary Decommissioning Study Reports Volume 9: ORR Experimental
Facilities, September 1984, X-OE-231 Volume 9,

J. R. Horton, 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
Water-to-Air Heat Exchangers (Building 3087), August 1983, ORNL/CF-83/204,



10.

1.

12.

13.
i4.

15.

I1-5

Storage Garden 3033 (WBS 4.6.16)

J. R. Horton, Preliminary Decommissioning Study Reports Volume 13: 3033 Storage
Garden, September 1984, X-OE-231 Volume 13.

S. F. Huang, et. al., Preliminary Radiological Survey of Storage Gardens 3026-D and
3033 at Oak Ridge National Laboratory, September 1984, ORNL/CF-84/205.
Homogeneous Reactor Experiment (WBS 4.6.17)

W. R. Reed, Preliminary Decommissioning Study Reports Volume §: Homogeneous Reac-
tor Test, September 1984, X-0E-231 Vol. 6.

W. R. Reed, Preliminary Decommissioning Study Reports Volume 12: HRT Retention
Pond, September 1984, X-OE-231 Volume 12.

S. F. Huang, et. 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), November 1982, ORNL/CF-82/288.

C. D. Cagle and L. P. Pugh, Decommissioning Study for the Homogeneous Reactor
Experiment No. 2 (HRE-2), February 1976, ORNL/CF-76/66.

Waste Storage Tanks (WBS 4.6.18)

J. R. Horton, Preliminary Decommissioning Study Reports Volume 3: LLW Collection
Tanks, September 1984, X-OE-231 Volume 3.

S. F. Huang, et. al., Preliminary Radiological Characterization of the LLW Collection
Tanks, September 1984, ORNL/CF-84/203.

C-14 Process System (WBS 4.6.19)

Waste Evaporator Facility (WBS 4.6.20)

J. R. Horton, Preliminary Decommissioning Study Reports Volume 14: Buildings 3506
and 3515, September 1984, X-OE-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.

Fission Product Pilot Plant (WBS 4.6.21)

J. R. Horton, Preliminary Decommissioning Study Reports Volume 14: Buildings 3506
and 3515, September 1984, X-OE-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 I: 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.1,

Radioactive waste management at ORNL is also affected by the rules and regulations promul-
gated by NRC, EPA, DOT, and the State of Tennessee. Although NRC rules and 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 are 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 II1.2.

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 philosephy 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 are maintained at ORNL. These manuals, listed in
Table II1.3, cover the range of activities from radiation protection to ORNL management practices,
and are the standards by which all operations at the Laboratory are performed.
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TABLE II1.1. Applicable DOE orders and guides

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 5440.1B May 1982 Implementation of the National

DOE Order 5480.1A

DOE Order 5480.2
DOE Order 5480.4
DOE Order 5481.1A
DOE Order 5483.1

DOE Order 5434.1

DOE Order 5500.2
DOE Order 5500.3
DOE Order 5632.2

DOE Order 5700.6A
~ DOE Order 5820
DOE Order 6410.1

DOE/EP-0058
DOE/EP-0023

DOE/EV-0132
Vol. 1 and 2

DOE/EV/1830-T$

August 1981

May 1983
May 1984
June 1982
April 1979

February 1981

August 1981
August 1981
February 1979

August 1981
February 1984
March 1983

June 1982

1981

February 1981

1980

Environmental Policy Act

Environmental Protection, Safety,
and Health Protection Program
for DOE Operations

Hazardous and Radioactive Mixed
Waste Management

Environmental Protection, Safety,
and Health Protection Standards

Safety Analysis and Review

Occupational Safety and Health
Program for Government-Owned
Contractor Operated Facilities

Environmental Protection, Safety,
and Health Protection Information
Reporting Requirements

Emergency Planning, Preparedness,
and Response for Operations

Reactor and Nonreactor Nuclear
Facility Emergency Planning

Physical Protection of Special
Materials Quality Assurance

Quality Assurance
Radioactive Waste Management

Management of Construction
Projects

Environmental Compliance Guide
for DOE Compliance with Endangered
Species Act

Guide for Environmental Radio-
logical Surveillance at DOE
Installations

DOE Environmental Compliance
Guide

A Guide to Reducing Radiation
Exposure to As-Low-As-
Reasonably-Achievable (ALARA)
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Table 1112, Applicable non-DOE regulations

Title

Reference

NRC Licensing Requirements for Land Disposal
of Radioactive Waste

EPA Clean Air Act
EPA Clean Water Act

CEQ Regulations for Implementing the NEPA
Act

EPA Resource Conservation and Recovery Act
EPA Safe Drinking Water Act

DOT Transportation Regulations

Tennessee Hazardous Waste Management Rules

Tennessee Solid Waste Disposal Act
Tennessee Hazardous Waste Management Act

Tennessee Solid Waste Regulations
Tennessee General Regulations
Tennessee Water Quality Criteria

Tennessee Effluent Limitations and
Standards

Tennessee Air Qualily Act

Tennessee Air Pollution Control
Regulation

Tennessee Water Quality Control Act

10 CFR 6l

Public Law 95-95
Public Law 95-217
40 CFR 1500-1508

Public Law 94-580
Public Law 93-523
49 CFR Part 4

Chapter 1200-1-11

Tennessee Code,
Title 53, Chapter 43

Tennessee Code,
Title 53, Chapter 63

Chapter 1200-1-7
Chapter 1200-4-1
Chapter 1200-4, Rule 3
Chapter 1200-4-5

Tennessee Code,
Title 553, Chapter 34

Chapter [200-3

Tennessee Code,
Title 70, Chapter 3

Table I11.3. ORNL manuals and procedures

Safety Manual

Health Physics Procedure Manual

The 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

ORNL Environmental Protection Manual
Hazardous Materials Manual

ORNL Emergency Manual

ORNL Respirator Program

Industrial Hygiene Analysis Manual

Health Physic:s Instrument Manual
Standard Practice Procedures

Radioactive Solid Wuste Operations Manual

Quality Assurance Manual

Oak Ridge National Laboratory Shipping Containers for Radioactive Materials




APPENDIX IV
LIST OF ACRONYMS



ALARA
ANSI
Bldg.
CFR

CG
D&D
DOE
DOE-HQ
DOE-OR
DOE-RL
DOE SFMP
DOT
EPA
FPDL
FPPP
FTP/A
FY

GCR
HEPA
HRE
ICRP
LITR
LLW
M&S
MMES
MRF
MSRE
NCRP
NEPA
NRC
OGR
OHF
ORGDP

ORNL SFMP

ORNL

- Appendix 1V
LIST OF ACRONYMS

As-Low-As-Reasonably-Achievable

American National Standards Institute

Building

Code of Fedcral Regulations

Concentration Guide

Decontamination and Decommissioning

Department of Energy

Department of Energy Headquarters Office
Department of Energy Oak Ridge Operations Office
Department of Energy Richland Operations Office
Department of Energy Surplus Facilities Management Program
Department of Transportation

Environmental Protection Agency

Fission Product Development Laboratory

Fission Product Pilot Plant

Field Task Proposal/Agreement

Fiscal Year

Gas Cooled Reactor

High Efficiency Particulate Absolute

Homogeneous Reactor Experiment

International Commission on Radiological Protection
Low Intensity Test Reactor

Low Level Waste

Maintenance and Surveillance

Martin Marietta Energy Systems, [nc.

Metal Recovery Facility

Molten Salt Reactor Experiment

National Council on Radiation Protection and Measurement
National Environmental Policy Act

Nuclear Regulatory Commission

ORNL Graphite Reactor

Old Hydrofracture Facility

Oak Ridge Gaseous Diffusion Plant

Oak Ridge National Laboratory’s Surplus Facilities Management Program
Oak Ridge National Laberatory

V-]



ORR
OSFM
OSHA
PCB
Pl

QA
R&D
SFMPO
STT
SWSA
TEC
TRU
TVA
UNC
WBS
WOCC
wOoC
X-10
Y-12

Iv-2

Oak Ridge Research Reactor

Office of Surplus Facilities Management
Occupational Safety and Health Administration
Polychlorinated biphenyls

Principal Investigator

Quality Assurance

Research and Development

Surplus Facilities Management Program Office
Shielded Transfer Tank

Solid Waste Storage Area

Total Estimated Cost

Transuranic

Tennessee Valley Authority

United Nuclear Corporation, Inc.

Work Breakdown Structure

Waste Operations Control Center

White Oak Creek

Designation for Oak Ridge National Laboratory
Designation for the Y-12 Production Plant
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