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1. INTRODUCTION

Oak Ridge National Laboratory (ORNL) i sthenation’ slargest and most diverse energy research and
development (R&D) institution in the U.S. Department of Energy (DOE) laboratory complex. Its
activities are focused on basic and applied R&D to advance the nation’s energy resources,
environmental quality, and scientific knowledge. This plan has been prepared to assist DOE and
contractor personnel inimplementing ORNL ' sland and facility responsibilitiesfor management and
planning.

The Secretary of Energy has articulated the Department’ s overarching mission as national security,
broadly construed. The Department’s core science, energy, environmental cleanup, and national
security programs have been placed in the context of that broad mission. As a nation we are taking
urgent measures to increase our safety and security immediately, and the nation’s science and
technology institutions, including particularly the national |aboratories, have been asked to bring
today’ s technology to bear—rapidly and effectively—on urgent security needs. At the same time,
the nation’ s political leadership hasrecognized homeland defenseasan enduring challenge, and one
that will require new technical solutionsto abroad suite of very demanding problems over thelong
run.

Major DOE Office of Science (DOE-SC) research programs depend not only on the national
laboratory facilities, but also on theland base of the Oak Ridge Reservation (ORR) to meet mission
objectives. ORNL is managed by UT-Battelle, LLC, which has the management and planning
respongbility for ORNL facilities and for most of the ORR's undeveloped land area. This
respond bility includes planning for approximately 18,000 acres of undevel oped and devel oped land
(Fig.1.1).

The ORR includes multiple, overlapping reservaion land uses. Details on the various uses are
discussed in Sect. 2. With major changesin mission at the East Tennessee Technology Park (ETTP)
andtheY-12National Security Complex, demonstrating current land use (by ORNL aswell asother
users) and planning for futureland use needsby DOE and ORNL arecritical. Anirreplaceableasset,
the reservation is a vital part of ORNL. Decisions on how to use the land area impact not only at
local and regional levels but also nationally and internationally.

The ORR is a unique and irreplaceable resource for DOE to use for its national science and
technology missions. The DOE ORR vision, as stated in the ORR Comprehensive Integrated Plan
(CIP) (September 1999), emphasizes that the ORR serves as an integrated science, education,
industrial, and technology complex managed by DOE in partnership with the private
sector—supporting adynamic regional and national economy. Future use isto include amixture of
activities that are compatible with and contribute to ongoing and anticipated DOE missions.
According to current plans, the reservation will be used to support many of the same programs it
currently supports while adapting to changing national goals and interests and reduced federd
budgets. Portions of the reservation will be used to promote the development of private-sector
enterprises in ways that are consistent with and complementary to DOE missions. DOE’s
environmental management and reindustrialization initiative is highlighted at the ETTP; defense
support, manufacturing, and storage at the Y-12 National Security Complex; and research and
development at ORNL.



1.1 LAND USE HISTORY OF THE OAK RIDGE RESERVATION

The land area now known as the ORR was established on September 19, 1942, when General
Groves, Commander of thewartime "Manhattan Project,” ordered theimmediate purchase of atract
of land along the Clinch River between the cities of Kingston and Clinton, Tennesseg, to be
converted into a government reservation. The 58,575-acre military reservation (17 mileslong by 7
miles wide) was to contribute to the manufacture of an atomic bomb within threeyears. It became
the site of rapid construction of three separate production facilities (code named X-10, Y-12, and
K-25) and a remote residential Townsite, all of which were managed behind a heavily guarded
barbed-wire fence under strict military security (Souzaet al. 1997).

1.2 SHIFTING OWNERSHIP

Of theoriginal 58,575 acres of land acquired by thefederal government, 24,340 acresweredisposed
of and 34,235 acresremain, as indicated in Fig. 1.2. Approximately 25% of the disposed land was
conveyed to the City of Oak Ridge for developmental purposes (almost 6,000 acres). It includes
2,371 acres of self-sufficiency parcelsfor residential, commercial, and industrial devel opment; 270
acresfor school sites; 1,172 acresfor electrical, water, sanitary and storm sewer, drainage, roads and
streets; 1,475 acres for municipal properties; and 29 acres for public housing. Land was also
conveyed to Anderson County (28 acres), Oliver Springs (9 acres), the Tennessee Valley Authority
(2,992 acres), and other federal agencies (63 acres). Land conveyed to the State of Tennessee was
for health, forestry, agricultural research, and a biomedical graduate school (2,315 acres). Land
conveyed for private entities and homeowners (12,692 acres) includes permanent road easements
granted to the city, counties, and State to provide access to the area; 108 acres conveyed for rail
service; 123 acres for area churches; 11,000 acres for house lots, country club and golf course
development, sportsman’s clubs, quarry operations, a cemetery association, Girl and Boy Scout
organizations, and the hospital association for the medical complex. Self-sufficiency land requests
from the City of Oak Ridge are discussed and identified in Appendix B.

1.3 RESERVATION-WIDE PLANNING

The focus of the ORNL Land and Facilities Plan is DOE’s ORNL land and facility needs on the
ORR. ORNL needs identified in the ORNL Land and Facilities Plan are incorporated into a DOE
reservation-wide planning document, the ORR Comprehensive Integrated Plan, that includes the
needsof DOE programsat ETTP, theNational Nucl ear Security Administration (NNSA), Oak Ridge
Associated Universities (ORAU), ORNL, and other ORR land and facility users.

1.3.1 DOE Land Use Planning Process

The DOE Oak Ridge Operations Office (DOE-ORO) has initiated a land use planning process
involving extensive public participation regarding the future use of 1and, which may in the future no
longer be needed for mission purposes. The planning process began the end of August 2001 with a
time line of approximately oneyear. DOE program needsfor current and future land uses have been
reviewed. Discussions indicate that most of the ORR land, except for areas around ETTP, will be
needed for future DOE missons during the next 5 to 20 years. Preliminary planning has begun for
the northwest portion of the reservation around ETTP. Public participation is through aLand Use
Planning Focus Group (monthly working meetings are open to the public); Town Hall meetingsand
workshops (winter, spring, and summer meetings); comments on draft documents (available at
reading rooms); and correspondence by telephone, letters, or E-mail. Planning will take into
consideration existing resources and interests
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including historic and preservation sites, wetlands and other sensitive habitats, research and
monitoring, leased areas, and ongoing environmental remediation. The process will result in the
development and analysis of various scenarios of how the land could be used. Site-specific and
reservation-wide consegquenceswill be considered for both individual and cumulative effects. The
results will be incorporated into the ORR Comprehensive Integrated Plan. This process is not
intendedto replace other requirementssuch asthe Executive Order 12512 Utilization Survey process
or appropriate National Environmental Policy Act (NEPA) and Comprehensive Environmental
Response, Compensation, and Liability Act (CERCLA) reviews prior to initiating actions.

¢ ORNL Land and Facilities Plan

o Other site plans DOE ORR Comprehensive
» Land use planning scenarios Integrated Plan

» Stakeholder input

1.3.2 ORNL Land and Facilities Planning

Updatedinformation onORNL land and facilitiesuse, revitdization, and planning iscontainedinthis
2002 revision of the 2000 ORNL Land and Facilities Plan. Section 2, “ORNL Land Use Plan,”
providesinformation on current reservation uses (ORNL and others) and addresses ORNL plansfor
use of theland outside the ORNL fenced, devel oped site. Information on planned uses by non-ORNL
projects (Bechtel Jacobs Company, LLC, Tennessee Department of Transportation, etc.) isincluded
when known.

To accomplish its mission of scientific research, ORNL staff are dependent upon the availability of
a wide variety of buildings and equipment, including specialized experimental |aboratories, user
facilities, hot cellsand nuclear reactors, and alarge complement of office spaceand associated utility
systems. Section 3, “ORNL Integrated Facilities Plan,” incorporates the details of facility conditions
and uses and the Master Plan for facility projects. In addition to maintaining current facility
infrastructure, the Master Plan includes revitalization projects to ensure that ORNL will meet the
needs of a21* Century Laboratory. Section 4 provides conclusions and recommendations for future
land use and facilities at the Laboratory. Several appendices follow Sect. 4 to provide detailed
information useful in understanding ORNL land and facilities plans and projects.

Thisplan complementsand drawsfromrecommendations provided in theDOE ComprehensiveLand-
Use Planning Process Guide (DOE 1996a) and feeds into the ORR comprehensive integrated
planning document, Compr ehensive | ntegrated Planning Processfor the Oak Ridge Operations Sites,
herein referred to as the ORR Comprehensive Integrated Plan (September 1999).

1.3.3 Integrated Safety and Planning

ORNL systematically and fully integrates safety into management and work practicesat all levelsso
that the mission of the Laboratory is successfully accomplished while protecting the public, the
worker, and the environment. Operaions are conducted in compliance with regulations and in a
manner consistent with the hazards associated with the work. Work processes are systematically
evaluated by ORNL through an ongoing self-assessment program designed to ensure that themission
of the Laboratory is carried out in asafe and effective manner. ORNL has adopted Integrated Safety
Management (ISM) by Contract (DEAR Clause 970.5204-2) and carries out therequirements of ISM
by way of anintegrated set of management systems that gpply controlstailored to all the work being
performed.
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2. ORNL LAND USE PLAN

The U.S. Department of Energy (DOE) has made the commitment that as it conducts its energy
mission on the Oak Ridge Reservation (ORR) on behalf of the nation, DOE will do so in a manner
that is respectful of the land and local environment. Land use planning for the Oak Ridge National
Laboratory (ORNL) identifies and prioritizes needs for preservation of reservation land to meet the
requirements of existing and future scientific facilities, environmental research, education, and other
compatible uses.

2.1 ORNL LAND AND FACILITIESPLAN DEVELOPMENT

The ORR isvital because the ability and/or opportunity to acquire another land area such as thisis
not feasible. In November 1996, an ORNL land use planning team was charged with devel oping a
land use plan and a process for reviewing and evaluating proposed land uses. The ORNL Land and
Facilities Use Committee, chartered August 1998, now has the responsbility of updating the plan.
Inaddition, input to the plan was solicited from external stakeholders. Thisrevision updatesthe 2000
ORNL Land and Facilities Plan (ORNL 2000).

The land uses identified in the plan include

e |and for future DOE mission initiatives,

» areasfor maintaining DOE mission objectives,

o diverse areasfor pursuing new DOE initiatives for ORNL,
» areasfor regulatory compliance,

» areas for protection of biological diversity,

» areasfor historic preservation,

o areasfor educational and recreational activities, and

» controlled-access areas for public recreation.

2.2 LAND USE DECISION MAKING AND PLANNING

Prerequisitesto any decisioninclude ensuring the health and safety of ORR empl oyeesand the public.
Beyond health and safety and regulatory compliance, land use decision making and planning reflect
the vision for land use. Recommendations on land use are made through the process described in
Sect. 2.3.1 based on the land use vision statement and on guidelines for wise land use planning, land
use priorities, and input by subject matter experts through a review process.

2.2.1 Guidelinesfor Land Use Planning
The following guidelines (not prioritized) are used in planning and evaluating land uses:

» ensure compatibility with DOE mission and vision for land use;
o cluster like uses;

e preserve clean aress;

e reusedisturbed areas;

e prevent pollution;

e protect natural, historic, and cultural resources;

e baance costs and benefits;

» create economic development opportunities;
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» consider future generations,

» optimize appropriate recreational use;

* ensure compatibility with surrounding landscape;

» consider regional context;

» ensure consistency with Comprehensive Environmental Response, Compensation, and Liability
Act (CERCLA) remediation agreements; and

» consider stakeholder input.

2.2.2 Land UsePriorities

For any parcel of land that will be usedto support DOE’s ORNL mission, potentially competing uses
may or may not be compatible with each other. The following ORNL priorities for land use were
developed by the ORNL Land and Facilities Use Committee for screening proposed projects prior
to submission to the RM O (see Sect. 2.3.1). They have been established so that conflicts between
competing uses, particularly those that are not compatible, can be resolved:

1. Preserveand protect land to meet the requirements of existing and future scientific facilities and
research programs so that DOE can continue to address its national science and technology
missions.

2. Preserve and protect land to meet the requirements of environmental research by ensuring that adequate
areas within the ORR are protected and preserved for their biological, historical, and physical diversity.

3. Preserve and protect land to meet the requirements of scientific and technical education by ensuring that
suitableland is available for facilitiesand research areas needed to support educational opportunitieson
the ORR.

4. Allow for land uses that are compatible with DOE mission uses and do not preclude future options.
Decisions concerning these other uses are made on a case-hy-case basis to ensure compatibility with
higher-priority uses.

2.2.3 Review by Subject Matter Experts

The decision-making processincludesreview and eval uation of proposed land uses by subject matter experts.
Reviews are conducted to determine the potentia to impact the following (not prioritized) and work out
acceptable alternatives to avoid or minimize impacts, if needed:

e current land uses,

e opportunities to pursue futureinitiatives;
e naturd, historic, and culturd resources;
* hedth and safety;

e emergency preparedness,

» regulatory compliance;

» access control/security;

» real estate agreements;

» neighboring lands;

o utilities;

e publicrelations;

» changesto dosereceptors,

e transportation;

» remediation and cleanup activities; and
e maintenance activities.



2.3 ORNL LAND AND FACILITIESUSE COMMITTEE

The ORNL Land and Facilities Use Committee plans, reviews, and approvesfor recommendation to DOE all
(ORNL and non-ORNL) proposed changesin the use of land and facilities within the ORNL developed area
and ORNL projects proposed for the ORR outside the ORNL developed area (see Fig. 1.1). The committee,
chaired by the ORNL AreaManager,iscomposed of representatives of various ORNL researchand operations
expertise and a representative of Bechtel Jacobs Company, LLC. Areas of expertise represented on the
committee include security, research, safety, facilities, compliance, utilities, database management,
remediation, and infrastructure planning. Review of proposed projects includes evaluation by appropriate
subject matter experts. All projects are assessed to ensure compatibility with this revised ORNL Land and
Facilities Plan and the ORR Comprehensive Integrated Plan (September 1999). Review through the ORNL
Land and Facilities Use Committee ensures coordination of the site planning process described in Sect. 3.3.
Planning goal s and projects approved by the ORNL Land and Facilities Use Committee areincorporated into
the ORNL Land and Facilities Plan and the ORR Comprehensive I ntegrated Plan updates. Approved ORNL
projects for areas outside the ORNL developed area are submitted to the Reservation Management
Organization (RMO) for review and concurrence and to the DOE ORR Management Team as described in
the ORR Comprehensive Integrated Plan.

2.3.1 Review Process

Proposals for changes in land and facility use are submitted first to the ORNL Land and Facilities Use
Committee for screening. This includes proposals from anyone planning activities within the ORNL
developed area, as well as proposal s initiated by ORNL projects or activities for areas outside the ORNL
developed area.

Proposed actionswithin the ORNL developed ar ea. Once approved by the ORNL Land and FacilitiesUse
Committee, the proposed changesin land or facility use are then discussed with the DOE ORNL Site Office.
If approved, an ORNL project review (i.e., National Environmenta Policy Act) and other required reviews
areinitiated.

Proposed actions by ORNL outside the ORNL developed ar ea. Once approved by the ORNL Land and
Facilities Use Committee, the proposal s are submitted to the RM O. If approved by the RMO, the proposals
are submitted to the DOE ORR Management Team as described in the ORR Comprehensive I ntegrated Plan
(September 1999).

Actions proposed within W  ORNL Land and Facilities '  DOE ORNL

ORNL deveoped area Use Committee Ste Office
Actionsproposed by ORNL ™ ORNL Land and Facilities '=» RMO '‘w» Process
outside ORNL developed area Use Committee and inCIP

DOE ORNL Site Office
2.3.2 Overlapping Land Use/M anagement Responsibilities

Some land areasfor whichORNL hasresponsibility (e.g., theNational Environmental Research Park) overlap
the Y-12 National Security Complex or Oak Ridge Associated Universities (ORAU) areas of responsibility.
Withinthe overlap areas, the DOE contractors have day-to-day responsibility for management, operation, and
maintenance as described in the Oak Ridge Reservation Management Plan (February 1999). Any proposed
changesin land use within these overlap areas are reviewed by the RMO.
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2.4 DESCRIPTION OF THE OAK RIDGE RESERVATION
2.4.1 Location

The ORR consists of 34,235 acres of federally owned lands within Anderson and Roane counties, Tennessee
(Fig. 2.1). Most of the ORR iswithin the corporate limits of the City of Oak Ridge, Tennessee, and islocated
approximately 2 miles southwest of the population center of Oak Ridge. The ORR is bordered on the north
and east by the population center of the City of Oak Ridge and on the south and west by the Clinch
River/MeltonHill Lakeimpoundment. Knoxville, thelargest city ineast Tennessee, islocated approximately
15 miles east of the ORR (Fig. 2.1).

2.4.2 DOE Facilities

About one-third of the ORR is occupied by the threemgor DOE facilities: ORNL, ETTP (formerly theK-25
Site), and the Y -12 National Security Complex. Figure 2.2 isadetailed map depicting areasof responsibility.
About 3500 acres are waste sites or remediation areas. The large land area surrounding the devel oped areas
and waste sites servesas a buffer between the City of Oak Ridge and DOE activities. Use of this buffer area
has been primarily for environmental research, remediation, education, compliance monitoring, utilities,
security, protection of natural and cultural resources, wildlife management, and limited recreation. There are
additional miscellaneous DOE land parcels not shown on the map.

2.4.3 Physical Characteristics
2.4.3.1 Topography, Geology, and Hydrology

The ORR isthemost complex geologically and hydrologically of al the DOE sites. LocatedintheValley and
Ridge Physiographic Province, the ORR is characterized by a series of narrow, elongated ridges and slightly
broader intervening valleys that follow anortheast to southwest trend (ORNL 1992). Mgor valleys within
the ORRinclude Ead Fork Valley, Bear Creek Valley, Bethel Valley, and MeltonValley. Major ridgeswithin
the ORR include Blackoak Ridge, East Fork Ridge, Pine Ridge, Chestnut Ridge, Haw Ridge, and Copper
Ridge.

Topography is shown in Fig. 2.3. Elevation within the ORR ranges from alow of 750 feet mean sea level
(MSL) along the Clinch River to ahigh of 1260 feet MSL along Pine Ridge (DOE 1989). Topographic relief
between valley floors and ridge crests within the ORR is generally about 300 to 350 feet (ORNL 1992).

Bedrock geology is shown on Fig. 2.4. Valleys within the ORR are underlain by bedrock formations
predominated by cal careoussiltstones and limegtones, including the Conasauga Group and the Chickamauga
Group. The Conasauga Group, consisting primarily of calcareous shale interbedded with shaly to sty
limestone, underliesMelton and Bear Creek V alleys. The ChickamaugaGroup, which underliesBethel Valley
and East Fork Valley, consistsprimarily of limestone, with interlayers of sltstoneand other clastic material.
Ridges within the ORR are underlain by two different types of bedrock: (1) formations predominated by
weathering-resistant sandstones, siliceous shaes and siltstones (Rome Formation and Post-Chickamauga
rocks) and (2) siliceous dolostones of the Knox Group (ORNL 1992). The Rome Formation underlies Haw
Ridge, Pine Ridge, and asmaller ridge northwest of Pine Ridge, while Post-Chickamauga rocks occur in one
ridge on the northwestern perimeter of the ORR. These rock units are typified by steep slopes and shallow
depthsto bedrock. Together with the Conasaugaand Chickamauga Groups, they are generally characterized
as aquitards, meaning that they have limited capacity to transmit or store groundwater. The Cambro-
Ordovician age Knox Group
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underlies Copper Ridge, Chestnut Ridge, McKinney Ridge at the ETTP, and Blackoak Ridge. It consists of
athick sequence of silica-rich carbonate rocks that weather to form silty clay soilsrichin chert and resistant
to erosion. Depth to bedrock is highly variable, but in many locations there is an extremely thick mantle of
silty clay residud soil over solid rock. The Knox Group, together with the Maynardville Limestone in the
Conasauga Group, isthe principal aquifer (groundwater-bearing rock unit) ontheORR. Thewidth of valleys
and ridges is determined by geologic factors such as the dip angle and formation thickening due to
thrust faulting of underlying geol ogic formations. Weathering and erosi on processes, coupledwiththegeneral
dipping attitude of bedrock underlying the area, resultin rather steep (commonly steeper than 45°) northwest-
facing slopes, while southeast-facing slopes are commonly gentler, with inclinations of 5 to 25% (Fig. 2.3)
(ORNL 1992).

Thetopographical featuresof the ORR reflect geol ogical structures and processes beneath the surface. While
groundwater flow in bedrock and, to some degree, surface water flow are controlled by widespread fractures
in all bedrock formations on the ORR, the carbonate bedrock also displays dissolutional features and
landformscollectively referredto askarst. Karst features represent a spectrumranging fromminor solutional
enlargement of fractures to conduit flowpaths to enterable caves. All of these are evidenced on the ORR,
associated with the carbonate strike belts along ridge lines and valley bottoms.

All three ORR facilities are situated on carbonate bedrock to some extent such that groundwater flow and
contaminant transport are at least in part controlled by solution conduits in the bedrock.

A recent inventory of karst features on the reservation has identified numerous indications of karst
development which vary from siteto site. Karst features are displayed on Fig. 2.4. Surface evidence of karst
development includes sinking streams (swallets) and overflow swallets, karst springsand overflow springs,
enterabl e caves, and numerous sinkholes of varying size. Additional karst-related topographic features may
once have been present on the sites of the ORR facilities but were obscured or obliterated by construction
activities. Not all springs on the ORR are associated with karst.

In general terms, karst appears most devel oped in association with the Knox Group carbonate bedrock. The
highest density of sinkholes occursin the Knox Group, and drilling data suggest the largest solution cavities
are associated with these formations, ranging up to 22 feet in height at the ETTP. Enterable caves on the
reservation are almost exclusively restricted to the Knox Group bedrock. Large springsin the Knox typically
occur along the base of the ridges underlain by the Knox. Many appear to have been used for water supply
purposes prior to DOE presence.

In contrast with the Knox, karst is less developed in the Chickamauga Group carbonates that underlie the
ORNL facilities areaand much of the ETTP facilitiesareain a valley-bottom topographic position. Cavities
encountered in drilling are typically smaller and often clay-filled. Caves developed in the Chickamauga
regionally, as well as on the ORR, are sparse and typically small.

Problems in recent years related to property damage to residential homes on neighboring properties dueto
settlement have highlighted the potential for collapsein areas underlain by cavernous limestone. Whileitis
not possible to quantify therisk of collapseon the ORR, it should be considered a potential condition but not
necessaily an imminent one. Considering that the karst features are best developed in the Knox Group
carbonates, it standsto reason that coll apse potential would be greatest in areas underlain by theseformations.

The Clinch River isbelieved to represent the baselevel to whichall groundwater in carbonate bedrock on the
ORR would ultimately discharge, if not to surface water features on the ORR. The Tennessee Valley
Authority (TVA) hasperformed probable maximum flood (PMF) studiesa ongthe Clinch River, whichisthe
southern boundary of the ORR. PMF is the flood that can be expected from the most severe combination of
critical hydrometeorological conditionsthat are reasonably possible over the entirewatershed (ORNL 1992).
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The PMF level along the Clinch River at the mouth of Bearden Creek occurred at el evation 814.7 feet, while
the PMF level at the mouth of White Oak Creek occurred at elevation 779.3 feet (ORNL 1992). Most of the
ORR islocated above the PMF elevation along the Clinch River.

Surface water hydrology on the ORR ischaracterized by anetwork of small streams that are tributary to the
Clinch River (Fig. 2.5). Water levelsin the Clinch River are regulated by TV A, and fluctuationsin the river
have an effect on tributary creeks and streams draining the ORR. The three DOE facilities on the ORR affect
different subbasins of the Clinch River. Drainage from the ETTP enters Poplar Creek, which has a total
drainage area of 136 square miles. Drainage from ORNL hasits greatest effect on White Oak Creek, which
hasatotal drainageareaof 6.0t0 6.4 square miles. Drainage from the Y -12 National Security Complex enters
both Bear Creek and East Fork Poplar Creek, which have total drainage areas of 7.4 and 30 square miles,
respectively (DOE 1989).

2.4.3.2 Vegetation and Wildlife

The ORR ismogtly contiguous native eastern deciduous forest. Prior to government acquisition asa security
buffer for military activities, the ORR’s approximately 1000 individua farmsteads consisted of forest,
woodlots, open grazed woodlands, and fields. Results of remote-sensing analyses show that in 1994 about
70% of the ORR was in forest cover and about 20% was transitional, consisting of old fields, agricultural
areas, cutover forest lands, roadsides, and utility corridors (Washington-Allen et al. 1995). Forested
(hardwood and pine) areas (many in blocks greater than 100 acres) are found throughout the reservation.
Cutover forest land includes about 1100 acres of pine plantationskilled in 1994 by southern pine beetles (now
regenerating or replanted). Additional areas are being cut to salvage timber asaresult of the 1999-2000 pine
beetle outbreak. L essthan 2% of the reservation remains as open agricultural fields (Mann et al. 1996). The
forestsare mostly oak-hickory, pine-hardwood, or pine. Minor areasof other hardwood forest cover typesare
found throughout the ORR, including northern hardwoods, a few small natural stands of hemlock or white
pine, and floodplain foreds.

This large, relatively unfragmented area of mature eastern deciduous hardwood forest provides habitat for
numerouswildlife species. Such blocks of forested area are increasingly uncommon in the Ridgeand Valley
Province and nationwide. In addition to the forested habitats and pine plantations, the ORR contains
seminatural grasslands (hay) and forest edge (e. g., transmission line corridors through forest) which provide
diversity of habitats suitable for a great variety of wildlife. Other wildlife habitats on the ORR include, but
arenot limited to, the following: old-field success onal areas; unique or important vegetational communities;
seminatural corridors; planted hardwoods and pines; bottomlands and wetlands, including an increasing
number of beaver ponds; caves, and developed and semidevel oped areas and roads.

The resulting diversity of wildlife species ranges from common species found in urban and suburban areas
of eastern Tennessee to specieswith more restrictive requirements, such asinterior forest bird species. The
ORR hosts about 63 speci es of fish; 59 species of reptiles and amphibians; up to 260 speci es of migratory,
transient, and resident birds; and 38 pecies of mammals, aswell asinnumerabl einvertebrate species. Among
these, 20 species of federal- or state-protected vertebrate species have been confirmed in recent surveys
(Mitchell et al. 1996). Furthermore, appropriate habitat for approximately 20 additional species has been
identified.
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Most of the ORR isrelatively pristine when compared with the surrounding region, especially in the Ridge
and Valley Province(Mannet a. 1996). Viewed fromtheair, the ORRisclearly alargeand nearly continuous
island of forest within a landscape fragmented by urban development and agriculture. Many ecological
communities (e.g., cedar barrens, river bluffs, and wetlands) with uniquebiota, often including rare species,
are known to exist within the larger framework of mixed hardwood and pine forest on the ORR (Pounds et
al. 1993).

2.4.3.3 Caves, Open Sinkholes, and Quarries

Caves, sinkholes, and quarries are found on the ORR. In addition to providing important habitat for some
plants and animals, including sensitive species, these features are often attractive to people, yet can be
hazardous. The numerous caves on the reservation are not open to the public, and access has been restricted
toresearch and monitoring uses (Fig. 2.4). A large, open sinkholeislocated near the Tower Shielding Facility
Highway 95 entrance in an area maintained by periodic mowing. The sinkhole is fenced, and accessis
restricted. Theareaisnot opentothepublic (Fg. 2.4).Thethreeinactive quarries (Lambert, Kerr Hollow, and
Rogers) are al in restricted areas and are not open to the public (Fig. 2.4).

2.4.4 Cultural Resources

Cultural resources on the ORR include (1) surface and buried archeological materials (artifacts) and sites
dating to the Prehistoric, Historic, and Ethnohistoric periods; (2) standing structuresthat are over 50 years
of age or areimportant because they represent amajor historical theme or era; (3) cultural and natural places,
selected natural resources, and objects with importance for Native Americans; and (4) American folk life
traditions and arts. Figure 2.6 shows general locations of cemeteries, churches, national historic landmarks,
and old home structures. Six properties onthe ORR are included in the National Register of Historic Places:
New Bethel Baptist Church and Cemetery (includes church and two grave houses), George Jones Memorial
Baptist Church, and Freels Cabin (includes dwelling and one outbuilding). Thirty-five other properties were
identified in a 1996 evaluation (DuVall and Souza 1996). Additional information that may be considered
sensitive is available in the cultural resource database for planning and evaluation purposes. A resource
management plan for the ORR has been prepared (Souza et al. 2001).

245 Environmental Designations

The ORR hasevolved into abiologically rich resource over thelast 60 years. When acquired in 1942, aerial
photos indicate that about half of the land was cleared. These cleared and cultivated areas have returned to
forest through planted seedlings and natural succession, with about 70% of the ORR now in mature or
maturing native forest. Ecological communities found within the larger framework of mixed hardwood and
pine forests on the ORR include cedar barrens, river bluffs, and wetlands. As aresult of urbanization, these
communities are now absent or uncommon in areas surrounding the reservation.

Over 1100 vascular plant species are found on the ORR (compare this to The Great Smoky Mountains
National Park, the most biologically diverse with respect to vascular plants of all the national parksin the
contiguous U.S., which lists approximately 1650 species). Twenty-one plants listed by the State as rare
(endangered, threatened, or special concern) are found on the ORR (Awl et a. 1996). The
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population of tall larkspur onthe ORR isone of thelargest popul ationsknown to occur anywhereintheworld.
The speciesis listed as “globally rare” by The Nature Conservancy and as “endangered” by the State of
Tennessee.

Over 315 wildlife species are known to occur on the ORR. Twenty of the specieslisted as rare by the State
have been verified as occurring on the ORR, with an additiond 20 that may be here because the habitat is
appropriate (Mitchell et al. 1996). The Tennessee Dace (listed by the State asin need of management) isfound
innumerous streamsand tributaries on thereservationin contrast to declining or absent populationsin streams
outsidethe ORR. Listed rare species occur acrossthe ORR in over 50 different |ocations which are protected
as Research Park Natural Areas. Seven of these special areas are also registered State Natural Areas.

The combination of long-term protection for the land area and the biological richness of the ORR with the
availableresearch capability and proximity of diverse scientific expertise has resulted in thefollowing state,
regional, national, and international associations:

» DOE National Environmental Research Park

» member of ParkNet (network of seven DOE National Environmental Research Parks)

* National Environmental Research Park Biosphere Reserve

e unit of the Southern Appalachian Biosphere (with Great Smoky Mountains National Park, Coweeta
Hydrologic Laboratory, and others)

 member of Southern Appalachian Man and the Biosphere Cooperative [with U.S. Department of
Agriculture(USDA), Forest Service, TV A, Economic Devel opment Administration, U.S. Environmental
Protection Agency (EPA), U.S. FishandWildlife Service, U.S. Geologica Survey, National Park Service,
U.S. Forest Service, Appalachian Regional Commission, and others]

» Oak Ridge Wildlife Management Area managed by the Tennessee Wildlife Resources Agency (TWRA)

» Three Bend Scenic and Wildlife Management Refuge Area

o State Natural Areas (registered)

*  ORNL User Fecility

2.45.1 State Natural Areas

Seven State Natural Areaswere noted on the ORR in 1985 through aletter agreement between DOE and the
Tennessee Department of Environment and Conservation(TDEC) (seeFig. 2.7). Theseareasqualifiedas State
Natural Areas because of rare plant or animal species or community types. In June 2001, TDEC submitted
arequest to DOE for expanded areas of designation. Thisrequest isbeing considered in the overall approach
to comprehensive land-use management and the mission objectives of DOE.

2.45.2 Oak Ridge Wildlife Management Area
The ORR is a Tennessee Wil dlife Management Areathrough an agreement between DOE and TWRA. The
agreement providesfor protection of wildlif e habitat and species(including several threatened and endangered

species) and restoration of other wildlife habitat and species. Management of the ORR for wildlifeisaso a
type of land use (see Sect. 2.5.7).
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About 2920 acres of the Wildlife Management Area are specifically managed by TWRA under a separate
agreement with DOE. This areaisknown as the Three Bend Scenic and Wildlife Management Refuge Area
and includes most of Solway, Freds, and Gallaher bendsalong the Clinch River on the southern boundary of
the ORR.

2.45.3 Wetlands

The ecol ogical functioning of approximately 580 acres of wetlands known to date on the ORR provideswater
quality benefits, stormwater control, wildlife habitat, rare species habitat, and landscape and biological
diversity (Fig. 2.5).

Wetlands occur across the ORR in low-elevation positions primarily in the riparian zones of headwater
streams and their receiving streams, aswell asin Clinch River embayments. Most of the wetlands onthe ORR
are classified as paustrine forested, scrub-shrub, and emergent wetlands (Cowardin et al. 1979). Wetlands
identified to daterangein size from several squareyards at small seeps and springsto approximately 25 acres
at White Oak Lake. A high percentage of the wetlands on the ORR are lessthan one acre in size and occur
inheadwater areas. Wetlandsgreater than oneacre aretypically associated with river embayments, other areas
affected by the fluctuating water levels of the Clinch River reservoirs (e.g., Poplar Creek), areas in which
water has been artificially impounded (e.g., White Oak Lake), and beaver ponds.

Activities that affect wetlands are regulated under federal law [Sect. 404 of the Clean Water Act (CWA),
Federal Water Pollution Control Act, 33 USC1251] and State law (TennesseeWater Quality Control Act, TN
Code Annotated 70-324). Federal and State permits are required to conduct dredge and fill activitiesin a
jurisdictional wetland. Impacts to wetlands are avoided whenever possible. However, if impacts are
unavoidable, they are minimized through steps such asproject design changes or the implementation of Best
M anagement Practi ces. Compensatory mitigationintheform of wetland restoration, creation, or enhancement
isarequired permit condition under certain circumstances. Potential pre-impacted wetland mitigation areas
are discussed in Sect. 2.6.2.3.2, “Wetland Mitigation Areas.”

2.4.5.4 NatureConservancy Biodiversity Ranked Areas

Over 270 occurrences of significant plant and animal species were recognized by The Nature Conservancy
in its preliminary report of biodiversity on the ORR aspart of Common Ground, the DOE Future Land Use
Initiative (The Nature Conservancy 1995).

In addition, using a nationa ranking system, over 69 preliminary conservation sites were identified with
occurrences of rare species and communities and other important features (e.g., caves, springs). These sites
generally had clustersof important speciesor communities, with special emphasisplaced onthosespeciesand
elements designated as globally imperiled, rare, or uncommon in The Nature Conservancy and Natural
Heritage Network ranking system. Thesitesal soinclude thelandscape features and ecological processes(i.e.,
watersheds) believed to be important for sustaining the occurrences of important species and communities.
The sites were evaluated and given a biological significance ranking (BSR) based on their conservation
significance. Sites on the ORR were rated BSR-2 (very high significance), BSR-3 (high significance), and
BSR-4 (moderate significance). The BSR-5 category (of general biodiversity interest) was not used in The
Nature Conservancy’s report, although it notes that "forested land on ORR would fit in this or an above
category." The Nature Conservancy areas of biological significance are identified in Fig. 2.8. The Nature
Conservancy maintains ORR records of rare plant and animal speciesin the Biological and Conservation
Database.
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2.45.5 NatureConservancy L andscape Complexes

The Nature Conservancy report also recommended protection of three large land areas on which are found
many highly ranked conservation sites [i.e., those with rare communities and rare species, hardwood
forests greater than 100 acres, and critical watersheds (The Nature Conservancy 1995) (Fig. 2.8)].

2.45.6 Research Park Endangered Species Habitats (Natura Areas)

Rare plant and animal species (State and/or federal candidate, and/or listed) are provided protection through
preservation of the habitat that is required for their survival. Such critical habitat is established on the best
availableinformation about the need of the rare species and is protected through Research Park Natural Area
designations. Figure 2.9 shows the ORR areas designated as habitat for rare species.

2.4.5.7 Research Park Endanger ed Species Potential Habitats (Reference Areas)

Reference areas serve two functions. They provide protection to habitat with high potential for rare plant or
animal species, and they provide protection for common or representative plant or anima communities that
can serve as baseline areas for research and monitoring. Many of the areas origindly designated as Research
Park Reference Areas have been found to contain rare plant or animal species and have been changed to a
Research Park Natural Area designation. Figure 2.9 shows these areas as potential habitat for rare species.

2.45.8 BiosphereReserve

In 1988, the Oak Ridge National Environmental Research Park Biosphere Reserve (Fig. 2.7) was designated
(Soles, letter to Van Hook, 1988). Biosphere reserves are areas of terrestrial and coastal ecosystemsthat are
internationally recognized within the framework of the United Nations Educational, Scientific, and Cultural
Organization Man and the Biosphere (MAB) Program. Collectively, they constitute aWorld Network. Each
Biosphere Reserveisencouragedtofulfill threefunctionsasappropriatewithintheir management framework:
a conservation function (contributing to the conservation of landscapes, ecosystems, species, and genetic
variation); adevel opment function (fostering economic and human devel opment whichis socioculturally and
ecol ogically sustainable); and alogistic function (providing support for research, monitoring, education, and
information exchangerelated tolocal, national, and globd issuesof conservation and development). The Oak
Ridge Biosphere Reserve is managed by ORNL for DOE.

In addition, the Oak Ridge National Environmental Research Park Biosphere Reserveisacore protected area
within the regional zone of the Southern Appalachian Biosphere Reserve. The MAB World Network now
comprises 368 biospherereserves. The Southern Appal achian Man andthe Biosphere (SAMAB) isone of the
most active of 47 biosphere reservesin the U.S. and isregarded as an international modd.

2.4.6 Maps- Physical Characteristics and Natural Resour ces of the Oak Ridge Reservation
Mapsincluded in this document were prepared on Mapl nfo software using datafromthe ORNL Shared Data

Initiative (SDI). The SDI database is updated as dataare available from ORNL projects aswell asother ORR
projects. Table 2.1 lists maps showing physical characteristics and natural resources on the ORR.
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Table2.1. Physical characteristicsand natur al resources of the ORR

Fig. no. Map type M ain components
Physical
2.1 Location of Oak Ridge Reservation
2.2 Geographic areas of responsibility
2.3 Topography with slope
2.4 Geology with karst features including sinks, springs, caves, source water
protection area, and quarries
25 Hydrologic featuresincluding water, wetlands, floodplains, and watersheds

Environmental

2.8 The Nature Conservancy Biodiversity Rankings and L andscape Complexes
2.9 Research Park confirmed and potential habitats for rare species

2.10 Research areas

2.11 Use of DOE land for specific types of research

2.12 ORR research uses

2.5 CURRENT LAND USE ON THE OAK RIDGE RESERVATION
2.5.1 National Environmental Resear ch Park

Major DOE Office of Science (DOE-SC) scientific research programs use the ORR |and base to meet mission
objectives. The Office of Science considersthe research and science valuesof the ORR to becritical . In 1980,
DOE established the Oak Ridge National Environmental Research Park. Consisting of approximately 20,000
acres, the Research Park serves as an outdoor laboratory for studying the nature of present and future
environmental consequences from energy-related issues such as global and regional change, environmental
stresses, and resource use (Fig. 1.1). It provides a protected land area for research and education in
environmental sciencesand isused to demonstrate that environmental quality can be compatible with energy
technology development. Furthermore, the ORR is one of the few sites in the nation where large-scale
ecological research, environmental technology, and measurement science intersect against a backdrop of 30
years of environmental monitoring and research. The Research Park boundaries also form those of the
Biosphere Reserve (Soles, letter to Van Hook, 1988).

Theavailability of the ORR protected landsand field research sitesallows DOE [and itspredecessor agencies,
the U.S. Atomic Energy Commission (AEC) and the Energy Research and Development Administration] to
support major field experiments that could not be doneif the lands and associated ecol ogical systems had not
been protected and secured for such long-term studies. Thisresearch addresses fundamental questions about
theeffectsof energy-related activitiesonecol ogical systemsand compares such effectstothenatural variation
of ecological systems.

In addition, the Environmental Management (EM) Program supports avariety of monitoring programson the
ORR to assessthe effectiveness of remedial actionsfor reducing the rel ease and transport of radiol ogical and
chemical contaminants from waste disposal sites. Remote-sensing information, current and historical aerial
photography, and natural resourceinventoriesdevel opedinthe EM Program provide broad-scaleinformation
needed to characterize ecosystem status and dynamics over time. In the mid-1980s, 1ong-term ecological
monitoring programs wereimplemented for five ORR watershedsto comply with the Clean Water Act and/or
CERCLA by assessing the health and monitoring the recovery of streams. Conventional monitoring
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approaches (laboratory toxicity tests, biota contaminant analyses, and benthic invertebrate and fish surveys)
are combined with innovative, state-of-the-art techniques (e.g., biochemical indicators of fish health, in situ
bioassays with endemic mollusks).

TheNational Environmental ResearchParkisan ORNL User Facility with morethan 700 usersfromcolleges,
universities, industries, ORNL, and other State and federal government agenciesover the past fiveyears. The
National Environmental Research Park also serves as the umbrella for coordinating natural resource
management on the entire ORR.

Environmental Field Research Areas Lands of the ORR are used for research to meet the mission goals
and objectives of DOE in many substantive ways. The research addresses mgjor national issues and
contributes to national and international collaborative initiatives on global climate change, tropospheric air
quality, sustainable devel opment, and biodiversity. These uses require protected bl ocks of land ranging from
afew acresto morethan 250 acres. Use of the land areafor researchisshownin Fig. 2.10. Areaswith active
research have beenidentified. Many of these active areas a soinclude siteswhere research has been proposed
(identified for specific projects for proposal submittals or pending actions) or is planned (areas with high
potential for studying research issues of interest to DOE and other Research Park users).

TheOak Ridge National Environmental Research Park containsintensve, long-term ecol ogical research areas,
most notably Walker Branch Watershed, whichis a gauged, 250-acre deciduous forest catchment with a 30-
year record of forest and stream ecosystem experiments and monitoring. This research includes studies of
hydrology, atmospheric chemical deposition, forest biogeochemical cycling, plant physiol ogy and community
dynamics, and stream ecology and nutrient cycling. Ongoing research includes (1) the Throughfdl
Displacement Experiment, a large-scale ecosystem-level manipulation designed to assess the effects of
climate-related changes in precipitation on forest growth and productivity; (2) continuous measurements of
trace gas fluxes between the forest and the atmosphere; (3) an experimental study of therates and pathways
of nitrogen cydling in the stream; and (4) National Oceanic and Atmospheric Administration/Atmospheric
Turbulence Diffusion Division (NOAA/ATDD) air pollutant dry deposition monitoring. (NOAA has the
longest record of air pollutant dry deposition measurements in the world at Walker Branch Watershed.)
NOAA/ATDD hasasimilar long record of measuring solar radiation in various wavelengths, and theWalker
Branch Solar Station is part of the Integrated Surface Irradiance Study, NOAA’s national solar radiation
observing network. Walker Branchisalso asitein several national research networks, induding the National
Atmospheric Deposition Program. Severa other streams on the ORR have been used for manipulative
experiments to investigate the limitation of primary productivity and the ecological effectsof ultraviolet-B
radiation.

Three field facilities located at Source Area A in Waste Area Group 5 (WAG 5), West Bear Creek Valey,
and Melton Branch Subwatershed are extensively instrumented to monitor storm-driven unsaturated flow and
saturated groundwater flow. The hydrol ogic and geochemical processes have been well characterized at each
site, and instrumentation is available for performing susained tracer injection studies. Investigations at the
various sites have focused on quantifying the mechanisms of preferentid flow and matrix diffusion in
fractured saprolites and shae bedrock. Research findings have significantly improved decision-making
strategies with regard to contaminant remediation in complex heterogeneous subsurface media.

In addition, several large lysimeters located west of the Y-12 National Security Complex in Bear Creek
Valey are the site of manipulative, ecosystem-level experiments that use Genetically Engineered
Microorgani sms to investigate contaminant biodegradation in soil. While currently not in active use, these
lysimeters provide a unique facility for safely evaluating the efficacy of such organisms.
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One of the major facets of the ORR Bioenergy and Carbon Sequestration Initiative regards the forests and
their ability to sequester carbon. A description isincluded in the ORNL Institutional Plan (ORNL 2002).

The thousands of acres of eastern hardwood forests on the ORR also support severd large-scale ecological
mani pul ation experiments tha have established ORNL’ s national |eadership role in global change impacts
research. Diverse, complex, and large-scale experimental approaches are used to understand how forest
ecosystems respond to the changes in temperature, precipitation, and atmospheric carbon dioxide (CO,)
concentrations expected from global climate change. For example, the Free Air CO, Enrichment (FACE)
Facility in the 0800 Areawas completed in 1997 toinvestigatethe response of aforest ecosystemto increased
CO, concentrations. This unique global change research facility is providing an opportunity for researchers
from al over the U.S. to increase collaborative research on the effects that changes in precipitation or CO,
may have on the long-term devel opment of these forest communities.

Research use on the reservation has been categorized under four main research types. Figure 2.11 shows the
areas with active, proposed, and planned research for carbon cycling and management research, ecosystem
dynamics research, global climate change research, and remediation research and monitoring. Specific
researchwithinthese categoriesisdescribedbel ow and numbered correspondingto theresearch compartments
shown in Fig. 2.12.

Carbon Cycling and Management Research. Carbon cycling research investigates the flows of carbon
through ecosystems and the factors that contral that flow, while carbon management research examines the
mechanisms by which carbon is stored in ecosystems. Primary production and decomposition and soil
carbon are key components of these studies. Thiswork encompasses both terrestrial (forestsand agriculture)
and aquatic systems. Information garnered fromthiswork will lead to better approachesfor enhancing carbon
uptake thereby slowing the buildup of carbon dioxide in the atmosphere or conversely reducing the loss of
fixed carbon to the atmosphere.

» Control Areafor Walker Branch Watershed and Chestnut Ridge Experimental Catchments- 14, proposed
» Bethel Valley Agricultural Land Use Impacts and Carbon Sequestration Research Area- 21, 22, planned
(currently activein 19, 29)
* Bethel Valley Agricultural Land Use Impacts and Carbon Sequestration Research Area - 19, 29, active
(also planned for 21, 22)
» Carbon Biogeochemistry in High-Fertility, Hydric Environments - 4, 7, 14, 21, planned
e Carbon Experimenta Site - planned
» Bethel Valley Replicated Limestone - 19, 22
» Blackoak Ridge Replicated Dolomite - 2
» Bottomland Forest Communities - 4
» East Fork Poplar Creek - 5
* Pine Ridge Replicate Experimental Catchments- 9
* Replicated Controls for Chestnut Ridge - 25
e Valley Bottom- 21
* Wetland - 7
»  Carbon Experimental Site - 37, active
* Pine Ridge Replicate Experimental Catchments - 37
»  Carbon Sequestration Research - 30, planned
» Control Areasfor Research on Impacts of Urban Fragmentation with Respect to (a) Plant and Soil Carbon
Sequestration Rates, (b) Forest Successional Dynamics on Biodiversity, (c) Wildlife and Neotropical
Migrants, (d) Invasive Exotic Species, and (e) Geneflow and Genetic Isolation - 2, planned
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» C Sitefor Ecosystem and Landscape Studies - 2, 5, 8, 9, 10, 11, 14, 17, 19, 21, 23, 24, 26, 28, 30,
36, active

»  Ecosystem Processes (Carbon Sequestration, Biodiverdty, Wildlife, Non-Native Invasive Species)
in High-Contrast Landscapes (Dry Ridges, Wet Valley Bottoms) - 8, 9, planned

» Effects of Current Land Management Practices on Soil and Plant Carbon Storage - 23, planned

*  Enriched Background Isotope Study, C-14 - 3, 9, 17, 22, active

» Forest Succession Experimental Sites for Wildlife, Carbon Sequestration, Invasive Species,
Biodiversity - 19, 21, 22, planned

* Partnership with City of Oak Ridge, Bechtel Jacobs Company, LLC, and DOE on Biosolid
Landfarming for Carbon Research - 4, 5, 14, 17, 20, planned

»  Partnership with the Y-12 National Security Complex, Carbon Sequestration Demonstration Site,
Biomass and Soil Carbon Experimental Facility - 20, planned

* Recovery of Soil Carbon and Biodiversity on Ash Fields - 20, planned

*  Waker Branch Watershed Nitrogen and Carbon Transect Study - 17, active

*  Waker Branch Watershed Long-Term Research Areaand Buffer - 17, active

Ecosystem Dynamics Resear ch. These studies focus on an improved understanding of ecosystem
function and dynamics. Much of the work addresses the complex response of ecosystemsto natural and
human perturbations such as drought, elevated ozone, forest fragmentation and isolation, and exotic
invasive species. Included among these field studies is the world's largest multiyear ecosystem
mani pul ation experiment to examine the response of mature forest to rainfall shifts. The factorswhich
control biodiversity of ecosystems are also a topic of several studies. These studies will improve the
ability to predict ecosystem responses to change and to better manage ecosystems to safeguard the
resources they provide.

» Biofuels Research and Demonstration Site - 24, active (planned for 14, 19, 21, 23)

*  Carbon Experimental Site- 37, active

* Pine Ridge Replicate Experimental Catchments - 37

»  Enriched Background Isotope Study, C-14 - 3, 17, 22, 36, active

» Forest Succession Experimenta Sitesfor Invasive Species - 22, active

e |nvasive Plant Control Research - Oriental Bittersweet - 8, active

» Exoatic, Invasive Plant Research - 8, 17, 25, 26, 29, 30, active (13, 23, 25, 26, 29, 30, proposed)

* Long-Term Agricultural Impacts Research Plots - 32, 33, 34, active

* Long-Term Recovery from Agricultural Impacts - active
* Complex Terrains - 17, 25, active (14, 26, planned)
* Leve Terrains - 19, active (22, planned)

*  NOAA Partnership Area, NOAA Tower No. 2 and Footprint Area- 14, active

*  NOAA Partnership Area, NOAA Tower No. 1 and Footprint Area- 17, active

» Partnersin Flight Monitoring Route - 4, 5, 7, 8, 9, 11, 13, 14, 17, 21, 23, 25, 26, 30, area north of
ETTP, ED-1, active

* Partnership with TWRA Wildlife Management Area on Wildlife Research, Monitoring, and
Restoration - entire reservation, active

*  Partnership with TWRA for biodiversity, educational, and research initiatives - 23, active

* RarePant Population Long-Term Monitoring - 29, active

* Throughfall Displacement Experiment - 17, active

* Tree Nutrition Study - 13, active

* Vascular Plant Monitoring Site - 28, 38, 39, 40, 41, 42, active

*  Waker Branch Watershed Nitrogen and Carbon Transect Study - 17, active

*  Waker Branch Watershed Long-Term Research Areaand Buffer - 17, active

« Whole Tree Harvest Research - 28, active

* Biodiversity of Productive Riparian Areas - 4, 7, proposed

» Control Areas for Research on Impacts of Urban Fragmentation with Respect to Invasive Exotic
Species - 2, proposed
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Control Area for Walker Branch Watershed and Chestnut Ridge Experimental Catchments - 14,
proposed

Forest Succession Experimental Sitesfor Invasive Species- 22, proposed

Exotic, Invasive Plant Research - 13, 23, 25, 26, 29, 30, proposed (8, 17, 25, 26, 29, 30, active)
Ecosystem Processes of Exotic, Invasive Plantsin High-Contrast Landscapes - 9, proposed
Large-Scale Catchment Study Area - 22, proposed

Terrestrial Ecosystem Research Facility (TERF) - entire Research Park, proposed

Biodiversity of Productive Riparian Areas - 14, 21, planned

Biofuels Research and Demonstration Site- 14, 19, 21, 23, planned (active in 24)

Biomass Recovery Plots - 9, planned

Carbon Biogeochemistry in High-Fertility, Hydric Environments - 4, 7, 14, 21, planned

Carbon Experimental Site - planned

» Bethel Valley Replicated Limestone - 19, 22

» Blackoak Ridge Replicated Dolomite - 2

» Bottomland Forest Communities - 4

» East Fork Poplar Creek - 5

* Pine Ridge Replicate Experimental Catchments- 9

* Replicated Controls for Chestnut Ridge - 25

* Valley Bottom- 21

* Wetland - 7

Control Areas for Research on Impacts of Urban Fragmentation with Respect to (a) Plant and Soil
Carbon Sequestration Rates, (b) Forest Successional Dynamics on Biodiversity, (¢) Wildlife and
Neotropical Migrants, (d) Invasive Exotic Species, and (€) Geneflow and Genetic Isolation - 1, 2,
planned

Ecosystem Processes (Carbon Sequestration, Biodiverdty, Wildlife, Non-Native Invasive Species)
in High-Contrast Landscapes (Dry Ridges, Wet Valley Bottoms) - 8, 9, planned

Ecosystem Conseguences of High Geological Complexity - 5, planned

Effects of Current Land Management Practices on Soil and Plant Carbon Storage - 23, planned
Forest Succession Experimental Sites for Wildlife, Carbon Sequestration, Invasive Species,
Biodiversity - 19, 21, 22, planned

High-Complexity Shoreline Effects on Wildlife, Biodiversity, Biogeochemical Flux Rates - 26,
planned

Long-Term Recovery from Agricultural Impacts - planned

* Complex Terrains - 14, 26, planned (17, 25, active)

* Leve Terrains - 22, planned

National Ecologica Observation Network (NEON) - entire Research Park, planned

Partnership with City of Oak Ridge, Bechtd Jacobs Company, LLC, and DOE on Biosolid
Landfarming for Carbon Research - 4, 5, 14, 17, 20, planned

Experimental Facility - 20, planned

Pine Bark Beetle Recovery Area Research - 19, 21, 22, 29, planned

Recovery of Soil Carbon and Biodiversity on Ash Fields - 20, planned

Replicated Controls for Chestnut Ridge - 14, 17, 26, planned

Role of High-Productivity Habitats in Wildlife Conservation - 4, 7, 14, 21, planned
Urban/Industrial Impactson Isolated Natural Areas - 30, planned

Global Climate Change Resear ch. These studies examine the response of ecosystems to atmospheric
and climatic changes and the ability to monitor those changes. Joint studies with NOAA evaluate the
ability to measure gas fluxes (e.g., CO,, H,0O) over whole watersheds and thereby infer watershed
productivity and water flux. The Free Air CO, Enrichment (FACE) experiment, in which a closed-
canopy sweetgum plantationisexposed toel evated carbon dioxide, examines|ong-termforest ecosystem
response to elevated carbon dioxide. This study builds upon open-topped chamber experiments on the
reservation in which tree seedlings are grown for multiple years under natural rainfall and light but
altered carbon dioxide. Tree and grass cropsfor energy production are also the subject of fidd studies.
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These crops could provide an alternative energy source to fossil fuels. This suite of studiesis aimed
towardsimproving (1) the understanding of theimpact of climate and the atmospher e on ecosystemsand
(2) the ability to manipulate ecosystems to mitigate negative effects of those changes.

» Biofuels Research and Demonstration Site - 24, active (planned for 14, 19, 21, 23)

* Free Air CO, Enrichment (FACE) - 24, active

» Global Carbon Cycle Studies - 24, active

* Global Climate Change Field Research Facility - 24, active

* NOAA Partnership Area, NOAA Tower No. 2 and Footprint Area- 14, active

*  NOAA Partnership Area, NOAA Tower No. 1 and Footprint Area- 17, active

* Throughfall Displacement Experiment - 17, active

*  Waker Branch Watershed Long-Term Research Areaand Buffer - 17, active

» Control Areafor Walker Branch Watershed and Chestnut Ridge Experimental Catchments - 14,
proposed

* Large-Scale Catchment Study Area - 22, proposed

* Terrestrial Ecosystem Research Facility (TERF) - entire Research Park, proposed

* Biofuels Research and Demonstration Site- 14, 19, 21, 23, planned (active in 24)

Remediation Resear ch and M onitoring. Like many other locations, production and research activities
in the past have left the ORR with many sites contaminated with toxic chemicals and/or radionuclides.
Scientists have taken advantage of on-site contamination to conduct in situ studies of the pathways by
which contaminants move throughthe sites (soil s, air, groundwater), the chemical and physical changes
that occur to contaminants, and approaches that could be usedto remediate or clean up such sites. Long-
term monitoring of such sitesis an important component of understanding thefate of contaminants. Site
characterization of hydrol ogic flow (the chief means of contaminant movement) is key to many field
remediation studies; consequently, such study sites are often heavily ingrumented. Oak Ridge was
recently selected by DOE to be the Field Research Center (FRC) for DOE’s Natural Acceleration
Bioremediation | nvestigation Research (NABIR) program. The FRC providesasite to conduct research
and obtain samplesrelated to in situ bioremediation of metals and radionuclides. The FRC includes a
contaminated area for experiments on a plume of contaminated groundwater, a background area that
providesfor comparison studiesin an uncontaminated area, and ancillary structureslocated withina3.2-
mileradius of each other on the ORR. These studies will lead to an improved understanding of the fate
of contaminated sitesat Oak Ridge and elsewhere and the most effective approachesto their cleanup.

» Biological Monitoring and Abatement Site- 14, 19, 25, Upper Mitchell Branch east of ETTP, ED-1,
active

* Hydrology Field Sites- 10, 11, active

» Natural Acceleration Bioremediation Investigation Research (NABIR) Field Research Center - 11,
active

* Natural Acceleration Bioremediation Investigation Research Reference Area - 10, active

* Partnership with City of Oak Ridge, Bechtel Jacobs Company, LLC, and DOE on Biosolid
Landfarming for Carbon Research - 4, 5, 14, 17, 20, planned

Compartment identifications for research areas are shown in Fig. 2.12. Many research projectsinclude
most of the reservation land area, excluding facilities.

Entire Research Park and Other Land Areas Outside of Facilities.

* Center for Bioenergy Research

* Partnership with TWRA Wildlife Management Area on Wildlife Research, Monitoring, and
Restoration

» C Sitefor Ecosystem and Landscape Studies

» Partnersin Flight Cooperative Study Site

* ORR Bioenergy and Carbon Sequestration Initiative
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Specific active research projects within each compartment or area are described below. Proposed and
planned research within these areas is described in Sect. 2.6.1, “Ecosystem Research.”

Area?2

» C Sitefor Ecosystem and Landscape Scale Studies

Proposed research areas:

» Control Areafor Impacts of Urban Fragmentation on Invasive Exotic Species

Area3
» Enriched Background Isotope Study, C-14

Area4
» Partnersin Flight Monitoring Route

Area5
» C Sitefor Ecosystem and Landscape Scale Studies
» Partnersin Flight Monitoring Route

Area7

» Partnersin Flight Monitoring Route

Proposed research areas:

* Biodiversity of Productive Riparian Areas, Invasive Plant Species

Area8

» C Sitefor Ecosystem and Landscape Scale Studies

» Partnersin Flight Monitoring Route

* Invasive Exotic Plant Species Research

* Invasive Plant Control Research - Oriental Bittersweet

Area9

» C Sitefor Ecosystem and Landscape Scale Studies
» Enriched Background Isotope Enrichment Site

» Partnersin Flight Monitoring Route

Area 10

» C Sitefor Ecosystem and Landscape Scale Studies

* Hydrology Field Sites

* Natural Acceleration Bioremediation Investigation Research Reference Area

Areall
» C Sitefor Ecosystem and Landscape Scale Studies
» Partnersin Flight Monitoring Route

Area 12
* Natural Acceleration Bioremediation Investigation Research (NABIR) Feld Research Center

Area 13
e Tree Nutrition Study Partnersin Flight Monitoring Route

Area 14

» C Sitefor Ecosystem and Landscape Scale Studies
» Partnersin Flight Monitoring Route
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* NOAA Partnership Area, NOAA Tower No. 2 Footprint Area

» Contral Areafor Walker Branch Watershed and Chestnut Ridge Experimental Catchments
*  NOAA Partnership Area, NOAA Tower No. 2

» Biological Monitoring and Abatement Site

* Invasive Exotic Plant Species Research

Area 17

» C Sitefor Ecosystem and Landscape Scale Studies

» Walker Branch Watershed Long-Term Research Area and Buffer

» Enriched Background |sotope Study, C-14

* Invasive Exotic Plant Species Research

» Partnersin Flight Monitoring Route

*  NOAA Partnership Area, NOAA Tower No. 1 and Footprint

»  Walker Branch Watershed Nitrogen and Carbon Transect Study

» Long-Term Recovery from Agricultural Impactsin Complex Terrains

Area 19

» C Sitefor Ecosystem and Landscape Scale Studies

» Biological Monitoring and Abatement Site

* Long-Term Recovery from Agricultural Impactsin Level Terrains

* Bethel Valley Agricultural Land Use Impacts and Carbon Sequestration Research Area

Area?l
» C Sitefor Ecosystem and Landscape Scale Studies
» Partnersin Flight Monitoring Route

Area 22
» Enriched Background Isotope Study, C-14
»  Forest Succession Experimental Sites for Invasive Plant Species

Area 23

» C Sitefor Ecosystem and Landscape Scale Studies

» Partnership with TWRA, Ecological and Physical Sciences Study Center
» Partnersin Flight Monitoring Route

Area 24

» C Sitefor Ecosystem and Landscape Scale Studies
* Global Climate Change Fidd Research Fecility

* Invasive Exotic Plant Species Research

* Free Air CO, Enrichment (FACE)

* Global Carbon Cycle Studies

» Biofuels Research and Demonstration Site

Area 25

» Biological Monitoring and Abatement Site

» Partnersin Flight Monitoring Route

* Long-Term Recovery from Agricultural Impactsin Complex Terrain

Area 26

» C Sitefor Ecosystem and Landscape Scale Studies
» Partnersin Flight Monitoring Route

2-31



Area 28

» C Sitefor Ecosystem and Landscape Scale Studies
* Whole Tree Harvest Research

* Vascular Plant Monitoring Ste - experimental

Area 29
» Rare Plant Population Long-Term Monitoring
* Invasive Exotic Plant Species Research

Area 30
» C Sitefor Ecosystem and Landscape Scale Studies
» Partnersin Flight Monitoring Route

Area 32
e Ongoing Long-Term Agricultural Impacts Research Plats

Area 33
e Ongoing Long-Term Agricultural Impacts Research Plats

Area 34
e Ongoing Long-Term Agricultural Impacts Research Plats

Area 36
» Enriched Isotope Background Study Area

Area 37
* Carbon Experimental Site, Pine Ridge Replicate Experimental Catchments

Area 38
* Vascular Plant Monitoring - Reference Site

Area 39
* Vascular Plant Monitoring - Reference Site

Area 40
* Vascular Plant Monitoring - Reference Site

Area4l
* Vascular Plant Monitoring - Reference Site

Area 42
* Vascular Plant Monitoring - Reference Site

ED-1Area
* Partnersin Flight Monitoring Routes
* Biological Monitoring and Abatement site

ETTP Area

» Partnersin Flight Monitoring Route
» Biological Monitoring and Abatement sites
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More detailed information on environmental research is found in Environmental Sciences: Research,
Assessment, and Technology to Understand and Meet the Challenges of the Future (Environmental
Sciences Division 1998) and on the Environmental Sciences Division (ESD) World Wide Web site at
http://www.esd.ornl.gov/. In addition to DOE, past and present sponsors of research on the siteinclude
the National Science Foundation, the Department of Defense, the EPA, the USDA, the Forest Service,
the Nuclear Regulatory Commission, and the Electric Power Research Institute. Ongoing research
collaborations also exist with NOAA and TVA.

2.5.2 Safety

ORNL systematically and fully integrates saf ety into management and work practicesat al levelssothat
the misson of the Laboratory is successfully accomplished while protecting the public, theworker, and
the environment. Operations are conducted in compliance with regulations and in a manner consistent
with the hazards associated with the work. Work processes are systematically evaluated by ORNL
through an ongoing self-assessment program designed to ensure that the mission of the Laboratory is
carried out in asafe and effectivemanner. ORNL has adopted Integrated Safety Management (ISM) by
Contract (DEAR Clause 970.5204-2) and carries out the requirements of ISM by way of an integrated
set of management systems that apply controlstailored to all the work being performed.

To ensure employee and guest safety, buffer areas around training facilitiesand other hazard areas are
identified with highly visible signage. Employees and guests are expected to comply with signage and
are encouraged to report unsafe conditions observed in the field.

25.2.1 Security

A 5-mile stretch of Bethel Valley Road was closed to the public in December 2001 for safety and
security reasons. Bethel Valley Road accessislimited to those with official business as part of security
upgrades at ORNL. East Bear Creek Road at Y-12 continues to be restricted to access for official
business only.

2.5.2.2 Training Facilitieswith Surface Danger Zones

Two contiguous major firing rangesarelocated withinthe ORNL area of responsibility: the Southeastern
CouriersTransportation and Safeguards Training Facility operated by DOE Albuquerqueand the Central
Training Facility (CTF) operated by Wackenhut Services, Inc. (Fig. 2.13). The ranges and their surface
danger zonesor buffer areasencompass about 2500 acres. Publicentry into these areasis prohibited and
strictly controlled. The two range areas, which are located on the south side of Bear Creek Road about
5 miles west of the Y-12 Plant, extend from the DOE ORR boundary on the west to Highway 95 on the
east and from Bear Creek Road on the north to the Clinch River on the south. The eastern portion of the
siteis operated by DOE’ s Transportation and Safeguards Division Southeastern Courier Section and
consists of four individual live-fire ranges and associated support facilities. The western portion of the
range site is operated for DOE by Wackenhut Services, Inc., as aCTF and consists of an indoor range,
five outdoor ranges, a shooting tower, three live-fire facilities, and assorted tactical facilities. Fireis
directed to the south and southeast into an approximately 200-foot-high ridge. Safety analyses for the
firing range activitieswere based on the absence of apermanent population in the downrange areas. Any
changein land use in the vicinity of the firing ranges would entail a change in the safety analyses.

2.5.2.3 Emergency Planning Zones

Federal statutes [40 Code of Federal Regulations (CFR), Parts 301, 302, 304, and 355] require each
state, tribal, or local government to protect its citizens from releases of hazardous materials. The
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emergency planning zone around each ORO ste (ETTP, ORNL, and the Y-12 National Security
Complex) extends out 5 miles and is subdivided into emergency planning sectors that are defined by
easily recognizableterrain features (Oak Ridge Reservation Emergency Plan 1998). Hazard assessments
support the designation of emergency planningzonesinwhichspecial planningisrequiredto ensurethat
prompt and eff ective protective actions can be taken to minimizetherisk to on-site personnel, the general
public, and the environment in the event of an emergency.

2.5.3 Complianceand Monitoring

Operations at all facilities on the ORR must comply with environmental requirements established by
federal and state statutes and regul ations, executive orders, some DOE orders, and legd compliance and
settlement agreements. The TDEC and EPA are principal among the regulatory agencies that issue
permits, inspect operations, and oversee environmental compliance on the ORR. Changes in land use
have the potential for impacting not only widespread ongoing compliance activities, but al so operations
at the EPA- and TDEC-regulated facilities. The facilities were intentionally located away from
population centerswith unpopul ated land area between thefacilities and local residents. Changesin the
unpopulated land area could alter dose calculations required for meeting radiological requirements,
suchasthoseinthe Clean Air Act National Emission Standardsfor Hazardous Air Pollutants (NESHAP)
(40 CFR 61, Subpart H), and thereby impact facility operations.

As regulatory agencies transition to watershed-based load-allocation permitting for wastewater
discharges, the presence of additiona new facilitieson the ORR that need to discharge wastewatersto
ORR streamsunder the National Pollutant Discharge Elimination System (NPDES) could cause DOE
to reduce constituent concentrationsin DOE-facility wastewater effluentsin order to control watershed
loading to an acceptable standard. An annual summary, prepared for the ORR environmental activities
(Hughes et al. 2001), can be found on the World Wide Web at http://www.ornl.gov/aser. Figure 2.14
shows environmental compliance and monitoring locations on the reservation.

2.5.3.1 Environmental Monitoring

Environmental monitoring on the ORR consists of two major activities: effluent monitoring and
environmental surveillance. Effluent monitoring consistsof thecollection and analysisof liquid, gaseous,
or airborne effluents at their sources. Environmental surveillance consists of the collection and andysis
of samples of air, surface water, groundwater, foodstuffs, biota, and other environmental media from
areasthat have the potenti al to be affected by activities on the ORR. Datafrom the anaysesare used to
assess chemical and radiation exposuresto members of the public and to demonstrate compliance with
environmental permits and regulations.

2.5.3.2 Air Monitoring

Numerousactivities conducted in facilities on the ORR emit, or have the potential to emit, pollutantsto
the atmosphere. In general, these activities are regulated and monitored as nonradiol ogical sources or
radiological sources. The mog environmentally significant nonradiological sources include steam
production plantslocated at each plant ste (ETTP, Y-12, and ORNL) fired with coal, fuel oil, and/or
natural gas. Radiological sources include emissions from production areas, research activities, and
decontamination work. All sources are in compliance with emission standards, reporting requirements,
and monitoring requirements.

M eteorol ogical conditionson the ORR are provided by seven widely spaced meteorol ogical towers. The
data are used in dispersion modeling to predict impactsof facility operations. In addition, these data
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areessential asinput to emergency response atmospheric model sused in the event of accidental rel eases
from afacility. Thetowersrange from 100 to 330 feet in height, and data are collected at two to three
levels above ground.

In addition to monitoringthe sources of effluent release(e.g., stacks), ambient air ismonitored at various
locationson the ORR to determine whether effluentsfrom thefacilitiesareincreasing level sof radiation
or air contaminants. The ambient air monitoring program, which assesses the impact to air quality of
operationsontheentire ORR, includesoperation of anetwork of perimeter air monitoringstations. These
stations incorporate gamma radiation detectors aswell asinstrumentation for quantifying apha-, beta,
and gamma-emitting radionuclides, uranium, tritium, and beryllium. NOAA/ATDD operates 16
meteorol ogical towersfor collection of routine observationsthroughout East Tennessee, including one
at Walker Branch Watershed. Local climatological data for the Oak Ridge area includes records back
to 1950.

2.5.3.3 Surface Water Monitoring

The primary statute governing the monitoring of effluent dischargesto surface waters on the ORR isthe
CWA, which requires the issuance of NPDES permits. The ORNL NPDES permit lists 161 point-
source discharges that require compliance monitoring, the Y-12 permit lists 100 sources, and the K-25
permit lists about 150, for atotal of approximately 400 CWA discharge points for the ORR.

To assesstheimpact of ongoing, aswell as past, dischargesto receiving streams, surface water samples
are collected from 22 stream locations on and around the ORR. Water quality measurements serve as
guides to the health of the environment, and measurements therefore include sampling of reference
streams upstream of operations on the ORR. Reference data are used to egtablish the baseline against
which the health of ORR streams is assessed for regulatory purposes. These reference streams, which
arelocated in undeveloped portions of the ORR, have been sampled for years and provide along-term
baseline against which current data can be evaluated. The sites were carefully selected, have been
approved by the regulatory agencies, and must remain undisturbed for the indefinite future.

2.5.3.4 Groundwater Monitoring

The ORR is underlain by complexly deformed bedrock (folded and faulted sedimentary rock) that
includes clastic rock types such as shales, siltstones, sandstones and pure carbonate rocks comprised of
dolostone and limestone. The clastic bedrock types make up approximately 30 to 50% of the outcrop
area, while the pure carbonate rock types make up the remainder. The clagtic rock units (Rome
Formation, Conasauga Group, and the Chickamauga Group) are generally categorized as “aquitard”
units, while the massve pure carbonate rock units (Maynardville limestone and the Knox Group) are
categorized as “aquifer” units on the ORR. Groundwater flow in the aquitards is dominated by flow
through fractures of variable length and connectivity and discharge may be visible at “seeps’ or may
occur invisibly in stream channels. In fracture-dominated groundwater flow systems, groundwater
movement depends on the length and connectivity of the fractures, and contaminants may move
relatively rapidly (meters/day). Porosity of the rock matrix between fracturesoften functionsas asponge
to retain contaminants in inaccessible pores. Groundwater flow in the carbonate aquifer units is
dominated by the presence of solution conduits. In conduit-dominated groundwater flow systems, such
as the Knox Aquifer, large volumes of water move rapidly (hundreds of meters to kilometers per day)
through discrete channel s that discharge at springsthat may be visible near streams or may occur in the
base of stream channels.

Depth of activegroundwater circulationintheORR aquitardsisontheorder of 100 metersbel ow ground
surface. Ancient brines(highly saline waters) arepresent in theaquitards at depths of 200 to 300 meters
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below ground surface. Yieldsof wellsin the aquitards are quitevariable but are generally low (<1to 10
gpm). Fresh water is known to circulate to depths greater than 200 meters in the Knox Aquifer, and
brines have not been encountered in Knox Aquifer monitoringwells. Yieldsof wellsintheKnox Aquifer
are often high, and wellsin the intersect conduits can produce hundreds to more than 1000 gpm.

In fracture- and conduit-dominated groundwater flow systems such as those a the ORR, the direction
and rate of groundwater movement are determined by the orientation and aperture (minimum cross
sectional area) of theinterconnected fractures or conduits and occurrenceof precipitation. Fracturesand
conduits at the ORR tend to be oriented parallel to geologic outcrop trends because of the regional and
local geol ogic structure (dipping strata) and differential weathering of interbedded rock types (carbonate
vs. clastic). The geographic scale (basin area) and dischargevolume of fractureand conduit flow systems
at the ORR vary depending on the rock types. In theaguitard outcrop areas, groundwater basins tend to
conformto surface watershed areas, al though some excepti ons are known to occur. In the Knox Aquifer
outcrop area, groundwater basin delineation is difficult because the extensive conduit devel opment and
depth of groundwater flow promote flow beneath topographic divides. Although carbonate basins are
less discrete than those formed in the clastic rock types, the influence of geologic structure (strike and
dip) is apparent in observed groundwater flow patterns in the Knox Aquifer. Groundwater discharge
volumes in fracture and conduit flow systems vary with seasonal and rainfall patterns. During the
growing season (May —October), much of therainfall istranspired back to the atmosphere by trees and
other plants. Thisevapotranspiration reducesthe amount of rechargetothe groundwater systemwith the
result that base flows in springs and streams diminish. During the late autumn, winter, and early spring
seasons, rainfall is more effective at recharging the groundwater system because of much-reduced
evapotranspiration and spring and stream base flows increase. In conduit-dominated groundwater
systems, the response to individual storm events can cause orders of magnitude increases in spring
discharge volumes, depending on the groundwater basin area.

Since contamination follows groundwater movement, information regarding the direction and rates of
groundwater flow is needed for assessing the potential for contamination exposure. However, the
geohydrology of the ORR is sufficiently complex that contaminant transport is difficult to predict on a
local scale. For example, the leading edge of a contaminant mass such as tritium may migrate along
fracturesat atypical rate of 1 m/d, whereas the center of mass of the contaminant plume migrates at less
than 0.06 m/d. The presence of dense non-aqueous phase liquids (DNAPLSs) contaminants in the ORR
hydrogeol ogic setting al so exemplifies the site complexity. DNAPL s discharged on the land surface or
in shallow pits at the ORR tend to seep downward through fractures and bedding planes to depths at
which either the openings terminate or pore pressures equilibrate with the DNAPL density. Thisresults
ininfiltration of contaminant masses to depths of several hundred feet in the fractured rock. Plumes of
contaminated groundwater at these depths are fed by the gradual dissolution of the DNAPL masses.

Because of the geohydrologic complexity of the ORR and the many different regulations governing
groundwater monitoring requirements [e.g., the Resource Conservation and Recovery Act (RCRA),
CERCLA, TDEC Solid Waste Management regulations, and regulatory requirements for groundwater
monitoring for petroleum underground storage tanks], an integrated groundwater monitoring program
has been established.

To fully comply with regulatory requirements, to delineate and predict the extent of groundwater
contamination on the ORR, and to protect the public and the environment, a groundwater surveillance
monitoring program is in effect. The program includes groundwater monitoring wells on the ORR.
Although most wells arelocated at the facility sites where contamination is greatest, the areas on the
ORR containing groundwater monitoring wells are essential for providing regulatory compliance data
and supporting monitoring program objectives.
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Source Water Protection Area The First Creek headwaters have been identified as a sensitive water
source for the Aquatics Research Laboratory, Building 1504. Figure 2.4 shows the First Creek Source
Water Protection Area. The area is based on a combination of surface topography and geology. The
southern boundary of the area was confirmed in June 1999 by groundwater tracing from disappearing
streams to springs in the First Creek headwater. Extensive terrain modification or contamination of
groundwater or surface water within this area will have adverseimpacts on the water quality of First
Creek and consequently impact the Aquatics Research Laboratory.

25.35 Terrestria Vegetation Monitoring

Contaminantsrel eased fromfacilitiesonthe ORR can accumul ateinfood cropsandinterrestrial animals
that feed on vegetation on the ORR. Becausethe primary exposure pathway for contaminantsin humans
is the ingestion of crops, meat (e.g., deer, geese, and wild turkey), and milk, both hay and food crops
grown on or near the ORR are collected and analyzed to evaluate potential radiation doses.

Vegetables, such as tomatoes, lettuce, and turnips, are collected from local gardens which have been
identified as potential deposition areas. Samples from each plot are analyzed for gross alphaand beta
radiation, gamma emitters, and uranium. The results are compared to crops grown at a reference site
outside the influence of ORR activities.

Because radionuclides can be transferred to humans from the environment through the food chain (e.g.,
grassto cow to milk to human), milk is considered a significant potential exposure source. Even small
amounts of radionuclides deposited from airborne emissions can be significant because of the large
surface areathat can be grazed by a cow, the rapid transfer of milk from producer to consumer, and the
importance of milk inthe human diet. Milk is collected bimonthly from local producers and analyzed
for radioactive iodine, radioacti ve strontium, and tritium.

2.5.3.6 Biological Monitoring and Abatement Program

Biological monitoring of streamsonthe ORR hasbeen conducted for morethan 15 years. The Biological
Monitoring and Abatement Programs (BMAPs) at the three DOE facilities on the ORR were devel oped
to meet NPDES permit requirements and include tasks on (1) toxicity monitoring; (2) bioaccumulation
in aguatic biota; (3) bioindicators of fish health; and (4) fish, macroinvertebrate, and periphyton
community surveys. Additional BMAP tasks are required by the individual facility-specific NPDES
permit. Each of these tasks utilizes water or fauna from streams near the ETTP (Mitchell Branch and
Poplar Creek), ORNL (White Oak Creek and itstributaries), and the Y-12 Nationa Security Complex
(East Fork Poplar Creek). In addition, reference streams used for comparison with contaminated sites
include Scarboro Creek, Ish Creek, and Mill Branch (Peterson 2000; Smith 2000).

2.5.4 Contaminated Areas

Since 1942, the three plants on the ORR have had significantly different operations and missions, but
all have generated varioustypes of wastes that were disposed of on-site inwaste management areas. On-
site disposal of RCRA and/or polychlorinated biphenyl (PCB) wastes ceased in the early 1980s.
However, the early waste disposal practices have resulted in contaminated streams, groundwater, and
soil on the reservation. Spills, piping leaks, and other inadvertent releases (historic use of lead-based
paint or PCB-contaminated paint) have contributed to environmental contamination. Most of the
contamination occurs within the waste management areas and the developed and fenced areas of the
Y-12 National Security Complex, ETTP, and ORNL (Fig. 2.15). Waste management at ORNL included
such activities as the disposal of radioactive waste materials by shallow land burial from 1951 to 1993,
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thedisposal of liquidsin shallow seepage pitsand trenchesfrom 1951 to 1981, and theinjection of wagte
liquids and sludges mixed with cement grout into deep rock formations using the hydrofracture process
from 1959 to 1984. During the period from 1955 to 1963, ORNL was designated by the AEC as the
Southern Regional Burial Ground and received a wide variety of poorly characterized waste from
approximately 50 different sources. These wastes were included in the shallow land burial sitesin use
by ORNL.

Remediation of the contaminated areas at ORNL is conducted under CERCLA. A Federal Facilities
Agreement (FFA) was signed by DOE, EPA, and the State of Tennessee to coordinate environmental
remediation activities onthe ORR. Cleanup goalsfor the contaminated areas are negotiated through the
CERCLA process and are documented in Records of Decision (RODs). A variety of issues must be
addressed as cleanup goal's are devel oped: anticipated future land and groundwater use, availability of
waste treatment and disposal facilities, federal and state requirements that the remedy will attain, long-
termstewardshi p/i nstitutional controls, and risk to human and ecol ogi cal receptors. TheROD for Interim
Actions for the Melton Valley Watershed was signed by DOE, EPA, and the State of Tennessee in
September 2000. This ROD documented thesel ected remedy for the remediation of waste sitesand other
contaminated sites in Melton Valley. The ROD also established land uses for the areas within Melton
Valley. A similar ROD isexpectedto besigned in 2002 for Bethel Valley sites. The selected remedy for
both watersheds| eaves some hazardous substancesin place which poseafuture potential risk and which
would require land userestrictions for hundreds of years or longer. Land use controls and monitoring,
as appropriate, are included as part of the selected remedies to ensure protectiveness. Groundwater
decisions have been deferred pending results of source removal and containment actions.

2.5.5 Land Application of Biosolids

The City of Oak Ridge has been applying sanitary sewage sludge to approved sites on the ORR since
1983 under agreements with DOE and the State of Tennessee. It isthe policy of the federal government
that DOE consider beneficial use of municipal sewage sludge for fertilizer, soil conditioner, or other
uses, when such use enhances resources on federal lands and is cost effective (EPA, Federal Register
July 91-30448). Locations are shown in Fig. 2.7.

ORNL iscurrently sending sanitary sewage s udge to the City of Oak Ridgefor inclusion in the City’s
biosolids land application program. While not al sludge can be transferred because of low levels of
residual radiological contamination, the portion that can be disposed of in this manner lessens the
guantity of solid low-level contaminated waste generated at the ORNL facility. Efforts continue to
determine possible sources of ground-based contamination that is leaching into the ORNL sewage
collection system. Once identified, remedial actions will be undertaken to prevent this legacy
contamination from entering the collection grid.

2.5.6 Reservation Infrastructure (Gas, Communication Lines, Power)

Since all major utilities cross the ORR, anumber of companies have easements. ORR infrastructure is
shown in Fig. 2.16. Details are not provided in this plan as they are described fully in the Oak Ridge
Reservation Management Plan, February 1999. Section 3.3 of the plan, "Access Control," identifies
companieswith utility easements. Part of Sect. 3.4, " SurveillanceandMaintenance," listscompaniesand
organizations with operating and maintenance responsibilities. Appendix E, "ORR Roles and
Responsibilities," explainsin detail theactivitiesof various governmental entities and companies, some
of which involve utilities. Through permission granted by DOE realty licenses, mobile service towers
have been erected in seven locations across the reservation. Additional towers are being considered to
improve communication ability across the reservation.
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2.5.7 Oak RidgeWildlife Management Area

Management of wildlife on an area as large as the ORR is necessary to ensure public safety and
maximize wildlife health and diversity. Most of the ORR is within the Oak Ridge Wildlife
Management Area. Wildlife management is carried out by TWRA in cooperation with ORNL’s ESD
under agreementsbetween TWRA and DOE and between DOE and UT-Battelle. Management includes
wildlifepopulation control through hunting, trapping, and removal ; wildlife damage control; restoration
of wildlife species; preservation, management, and enhancement of wildlife habitats; coordination of
wildlife studies; and law enforcement. Wildlife resources are placed in management categories, each
with a specific set of objectives and procedures for achieving them. These resource management
categories are (1) wildlife habitats/species-richness, to ensure that all resident wildlife species exist on
the ORR in viable numbers; (2) featured species, to maintain selected species in desred numbers on
designated land units;, (3) game species, for research, education, recreation, and public safety;
(4) sensitive species needing inventory, preservation, and protection of both the species and ther
habitats; and (5) wildlife pest problems. The Oak Ridge Wildlife Management AreaisshowninFig. 2.7.

ThreeBend Scenic and Wildlife M anagement Refuge Ar ea. Secretary of Energy Bill Richardson set
aside 2920 acres of the DOE ORR as a conservation and wildlife management area on June 23, 1999,
in an agreement between the Energy Department and TWRA. The proclamation, signed by Secretary
Richardson and George Akans, Jr., of the Tennessee Wildlife Commission, calls for the land to be
cooperatively managed for preservation purposes under a use permit.

The Three Bend Scenic and Wildlife Management Refuge Area consists of 2920 acres located in the
ORR buffer zone on Freels, Gallaher, and Solway bends on the north shore of Melton Hill Lake in
Anderson County.

TWRA has signed a cooperative agreement with DOE to serve as a natural resources management plan
for the Three Bend Area. The agreement establishesgeneral guidelinesfor managing theareato preserve
and enhance its natural attributes.

2.5.8 Public Opportunities

Most of the reservation isnot freely accessibleto the public, although parts are open at varioustimesfor
recreation and educational activities (Fig. 2.6).

2.5.8.1 Public Greenways

Gallaher Bend Greenway, an experimental public greenway in the Oak Ridge National Environmental
Research Park, was opened in December 1997. North Boundary Road Greenway, which follows East
Ridge Road and Poplar Creek Road, was opened in 1999. The greenways are shown in Fig. 2.6.

2.5.8.2 Tennessee Wildlife Resour ces Agency Wildlife Management Area

Wildlife on the ORR ismanaged by TWRA under an agreement with the DOE Oak Ridge Operations
Office (DOE-ORO). This management includes annud public managed quota deer and turkey hunts
(special permits are required). Public deer hunts were initiated to reduce the rapidly growing deer
population and as a safety measure to address the increasing number of deer/vehicle collisions. Each
animal taken during deer and turkey hunts is monitored for radiation contamination. Since the hunts
began in 1985, 2.2% of the 7842 deer taken (through 2000) have been retained due to radiological
contamination. Oneturkey was retained dueto radiol ogical contamination during thefirst hunt in 1997;

2-43



another was retained in 2001. Deer hunts were canceed in the fall of 2001 but are planned for 2002.
Turkey hunts were held in 2002. Deer and turkey hunt maps are available at
http://www.ornl.gov/rmal /huntinfo.htm. Additionally, TWRA hasled public bird walksduring thespring
and coordinated bird counts for input to the Partners In Flight i nteragency program.

2.5.8.3 New Bethel Baptist Church and Interpretive Center

New Bethel Baptist Church isoneof thefew remaining original structuresof pre-Manhattan Project days
and is listed on the Nationad Register of Historic Places. This facility is open to the public, and its
interpretive center contains displays and artifacts relating to the building’s use before and after
government occupancy.

2.5.8.4 Walks/Tours

ORNL sponsors annual activities on the ORR (eg., bird walks, wild flower hikes, and trips to field
research sites) that are open for public participation. These are advertised in local media. In addition,
ORNL participates in Community Day, which offers the public an opportunity to visit Laboratory
facilities. A DOE Oak Ridgefacilities public bus tour is available at the American Museum of Science
and Energy.

2.5.8.,5 Ecological and Physical Sciences Study Center

Thiseducational program offers hands-on experiences in outdoor environmental and physical sciences
for kindergarten through high school students, as well as programs to familiarize teachers with new
concepts. The programs are primarily centered at historic Freels Cabin and require preregistration
through the ORNL Office of University and Science Education.

2.5.8.6 ORNL Graphite Reactor

A registered National Historic Landmark, the Graphite Reactor’s primary wartime mission was to
producethefirst gram quantitiesof plutonium for experimentsat theUniversity of Chicago. Afterwards,
it was dedicated to the peace-time development of atomic energy and operated until 1963.

2.5.8.7 Other Public Facilitiesand Educational Programs

Facilities on the reservation operated by others and open to the public include the Clark Center
Recreation Area, the Wheat Community African Burial Groundnear ET TP, theETTPVisitorsOverlook,
and the Y-12 Visitors Center.

2.5.9 Facilities

A number of ORNL facilities, as well as facilities managed by ETTP, the Y-12 National Security
Complex, and others, are located outside the ORNL developed area. ORNL fecilitiesare identified in
the “ORNL Integrated Facilities Plan” in Sect. 3 of this land use plan.

2.5.10 Other

Some land uses within the National Environmental Research Park are the responsibility of others as

designated by DOE-ORO. These uses areidentified in the Oak Ridge Reservation Management Plan
(1999) and the ORR Comprehensive Integrated Plan (September 1999).
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25.11 Maps- Current Land Useon the Oak Ridge Reservation

Maps included in this document were prepared on Maplnfo software using data from the ORNL SDI.
The SDI database is updated as data are available from ORNL projectsaswell as other ORR projects.

Table 2.2 isalist of maps pertaining to current ORNL land usage.

Table2.2. Current land useon the ORR

Fig. no.

2.6

2.7

2.10
2.11
2.12

2.13

2.14

2.15

2.16

Maps

Public, educational, and
recreational opportunities

Partnership areas

Research areas

Safety

Compliance and monitoring

Contamination areas

Reservation infrastructure

Main components

Ecological and Physical Sciences Study Center

New Bethel Church Interpretive Center
ORNL Graphite Reactor

Gallaher Bend Greenway

TWRA Wildlife Management Area

Cemeteries, historic districts, churches, and home sites

Clark Center Recreation Area
North Boundary Road Greenway

Sludge landfarming sites

State Natural Areas

TWRA Wildlife Management Area
Oak Ridge Biosphere Reserve
Gallaher Bend Greenway

Wetland Mitigation Areas

North Boundary Road Greenway

National Environmental Research Park
Active research areas

Proposed research areas

Planned research areas

Emergency planning zones
Surface danger zones

Air monitoring sites
Groundw ater wells
Surface water monitoring
BMAP sites

M eteorological towers
Fish sampling locations
Sludge landfarming site

Potential release sites
EM watershed project boundaries

Electrical lines

W ater lines
Communications lines
Natural gas lines
Sanitary sewer lines

W ater treatment plants
W ater reservoirs
Electrical substations
Natural gas stations
Main roads

Mobile service antenna sites
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2.6 FUTURE LAND USE ON THE OAK RIDGE RESERVATION

The Secretary of Energy’s Land and Facility Use Management Policy states that DOE will exercise
stewardship over its assets based on ecosystem management principles (DOE 1994). Management of the
ORR asaviableandhealthy ecosystem providesthe foundation required for environmental research and
for pursuing future scientific initiatives. Planning for future land use requires management of the ORR
as an ecosystem unit. Ecosystem management is not a land use objective in itself. It is, however, a
method for achieving the land use objectives. Additionally, it provides a mechanismfor preservation of
the land area needed to pursue future scientific research opportunities such as neutron science. Future
land uses will, in most cases, expand and build on current land uses, not replace them.

2.6.1 Ecosystem Research

Ecosystem management has been defined as". . . a collaborative process that strives to reconcile the
promotion of economic opportunities and livable communities with the conservation of ecological
integrity and biodiversity" (Keystone National Policy Dial ogue 1996). Ecosystem management must be
based on an understanding of the factors governing the limits on ecosystem sustainability and the
controls on ecosystem response to environmental change. Such an understanding requires
comprehensive, multidisciplinary research on a variety of ecosystemsunder different levels of human
influence. Research approachesthat combine ecosystem monitoring and experimental sudies are most
valuablefor devel oping amechani stic understanding of ecosystem sustainability and factors controlling
ecosystem change.

Withinthiscontext of ecosystem management, the ORR providesacombination of complex geol ogy and
hydrology; ecological diversity; fundamental ecosystem processresearch, modeling, andlong-term data
records; ahistorical record of land use change; and dynamic pressures onits ecosystems resulting from
its suburban/industrial setting. Future research will capitalize on the wealth of historical and ongoing
ecological research and monitoring on the ORR to address the fundamental sciences underlying the
structure and function of ecosystems, response of ecosystemsto stress, and sustainability of ecosystems.
The focus of future experimental research and monitoring activitiesis identified in greater detail in
Appendix C.

2.6.2 ldentified New Future Land Uses

Mapsfor future land use reflect identified new future needs; current land uses do not preclude different
futureuses. Land planning, however, will need toincorporate current land usewith identified new future
land uses.

New future land usesinclude

research facilities,
environmental research areas,
environmental partnership areas,
waste management facilities,
future initiatives,

transportation improvements,
education and recreation, and
land transfers/lease areas.
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2.6.2.1 Research Facilities

Proposed locations of futureresearchfacilitiesare showninFig. 2.17 and are described in the following
sections.

2.6.2.1.1 Spallation Neutron Source

The Spallation Neutron Source (SNS) will serve asaworld-classfacility for neutron research. The SNS
is being constructed on approximately 90 acres on Chestnut Ridge, approximately 2 miles from the
ORNL main entrance. The SNS consists of afront-end system (includingion source), linear accel erator,
accumulator ring, target facility, and experimental areas. Withinthesite, support laboratories and shops,
acentrd laboratory and office building, conference areas, user facilities, and a central utility building
will beprovided. A largewater reservoir, an el ectric service switchyard, and astormwater retention pond
are also being constructed to serve the facility. After reviewing the analysis presented in the “Final
Environmental |mpact Statement for the Construction and Operation of the Spadlation Neutron Source”
(SNSFEIS, DOE/EIS 0247, April 23, 1999), DOE issued a ROD for the Construction and Operation of
the Spallation Neutron Source on June 18, 1999, whereby the ORR (Chestnut Ridge) was selected asthe
site for the SNS.

The Joint Institute for Neutron Sciencesis a proposed joint venture with The University of Tennessee,
the State of Tennessee, and DOE for auser facility which will serve both the existing High Flux Isotope
Reactor (HFIR) and the proposed new SNS. This project is funded by the State. A facility of
approximately 25,000 square feet is proposed to provide short-term accommodations for visiting
scientigs and serve other user needs. Potential sites, integrated into the SNS campus, are being
investigated.

2.6.2.1.2 Center for Nanophase M aterials Science

The Center for Nanophase Materials Science (CNMS) will consist of a new multistory, multipurpose
building of approximately 80,000 square feet. It will be located near the SNS Complex and will house
the core support facilities, offices, and |aboratories necessary to ensure the mission of the CNMS. The
location and synergy of the functions planned for thisfacility will provide vad uable support and services
to a broad user base of educational, industrial, and research organizations.

2.6.2.1.3 West Campus

The West Campus will be centered around the new Laboratory for Comparative and Functional
Genomics, a DOE Line Item now in the design stage that will house the ORNL mouse colony critical
to ORNL'’ s future genomics research. This 35,000-square-foot facility will allow the mouse colony to
be moved from its historical (but now deteriorated) home at the Y-12 National Security Complex and
open the availability of that important DOE resource to abroader research community.

That enhanced research community will bebetter ableto utilize this resource through the Joint Institute

for Biological Sciences(JIBS), aState of Tennessee funded research |aboratory and officefacility to be
co-located in the West Campus during Phase 1.
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2.6.2.1.4 East Campus

The East Campus of the Laboraory will feature the planned construction of the Research Support
Center, three private-sector research buildings, two State of TennesseeJoint Institutes, ageneral purpose
support office building, and the infrastructure that integrates the new facilities with the existing
Laboratory and provides a new face to the public and visiting scientists. In addition to the new
construction, renovations will begin to take place on exiging research and support buildings to
accommodate staff consolidation and new science initiatives, the most notable of those being the
upgrades to 4500N/S, the High Temperature Materials Laboratory (HTML), and Building 5500 (for
ESH& Q consolidation). Research wings of the 4500N/S complex will be prioritized for upgrade, and
staff will be temporarily relocated in a phased approach to allow the existing 1950s laboratories to be
updated to current technology. At the HTML, a new special-foundation-designed facility will be
constructed adjacent to the current laboratory to alow consolidation of the primary ORNL electron
microscopes into a single, unique, and highly stable facility to support long-term use of these
supersensitive instruments.

2.6.2.1.5 Development in the 7600 and 7900 Areas

While not within the main ORNL campus boundaries, critical activities are occurring in the HFIR/
Radiochemical Engineering Development Center (REDC) complex (7900 Area) and the Robotics and
Process Systems Complex (7600 Area) that are important to the overall ORNL revitalization initiative.
Theimprovementsto HFIR operations and research capabilitiesoccurring during their ongoing upgrade
program will make the reactor and adjacent facilities more user-friendly and available. To support that
increase in mission, several DOE genera plant project (GPP)-level projects will be undertaken to
eliminate multipletrailershousing research and support staff, provide much-needed highbay operations
and storage areas, and improvethe user-facility status of the complex. The 7600 Area has been selected
to be the location for consolidation of Fusion Energy Division staff and facilities that have been
historically located at Y-12. A new DOE GPP facility will be constructed (for offices and for highbay
process space needs).

2.6.2.1.6 Research and Development Facilities

Spacefor futureMelton Valley research and devel opment (R& D) facilitieshasbeenidentified bordering
Melton Hill Lake (known as the Ramsey Drive Site). Approximately 39 acres of land adjoining the
proposed Fusion Materia s Irradiation Facility have been identified for future use. No specific facility
designations have been identified for the site.

2.6.2.2 Environmental Field Research Areas

Environmental field research is proposed and/or planned across the entire reservation (except for the
ETTP areq) in addition to areas where it is already being done (Fig. 2.17).

» Proposed Research Areas — areas identified for specific projectsfor proposal submittalsor pending
actions

» Planned Research Areas —areas with high potential for gudying research issues of interest to DOE
and other Research Park users

For both types of areas, proposed changes in land use that could affect the ability to use the land for
research must be considered.
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Four projects, the National Ecological Observation Network (NEON), the Terrestrial Ecosystem
Research Facility (TERF), the Bioenergy and Carbon Sequestration Initiative, and the Global Water
Cycle Test Bed, encompass the entire Research Park. Proposed and planned research projects
corresponding to the compartments shown in Fig. 2.12 are listed as follows.

Area?2

Planned research areas:

» Carbon Experimentd Site, Blackoak Ridge Replicated Dolomite

» Control Areafor Impacts of Urban Fragmentation on (a) Plant and Soil Carbon Sequestration Rates,
(b) Forest Successional Dynamics on Biodiversity, (c) Wildlife and Neotropical Migrants, and
(d) Geneflow and Genetic Isolation

Area4
Proposed research areas:
» Biodiversity of Productive Riparian Areas, Invasive Plant Species

Planned research areas:

e Carbon Experimental Site, Bottomland Forest Communities

» Carbon Biogeochemistry in High-Fertility, Hydric Environments

* Role of High-Productivity Habitats in Wildlife Conservetion

» Partnership with City of Oak Ridge, Bechtel Jacobs Company, LLC, and DOE on Biosolid
Landfarming for Carbon Research

Area5

Planned research areas:

» Carbon Experimental Site, East Fork Poplar Creek

» Ecosystem Consequences of High Geological Complexity

» Partnership with City of Oak Ridge, Bechtel Jacobs Company, LLC, and DOE on Biosolid
Landfarming for Carbon Research

Area7

Planned research areas:

e Carbon Experimenta Site, Wetland

» Carbon Biogeochemistry in High-Fertility, Hydric Environments
* Role of High-Productivity Habitats in Wildlife Conservetion

Area8

Proposed research areas:

» Ecosystem Processes (Carbon Sequestration, Biodiverdty, Wildlife, Non-Native Invasive Species)
in High-Contrast Landscapes (Dry Ridges, Wet Valley Bottoms)

Planned research areas:
»  Ecosystem Processes (Carbon Sequestration, Biodiversity, Wildlife) in High-Contrast Landscapes
(Dry Ridges, Wet Valley Bottoms)

Area9

Planned research areas:

» Carbon Experimentd Site, Pine Ridge Replicate Experimentd Catchments

»  Ecosystem Processes (Carbon Sequestration, Biodiverdty, Wildlife, Non-Native Invasive Species)
in High-Contrast Landscapes (Dry Ridges, Wet Valley Bottoms)

» Biomass Recovery Plots
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Area 13
Proposed research areas:
» Invasive Exotic Plant Species Research

Area 14
Proposed research areas:
» Invasive Exotic Plant Species Research

Planned research areas:

» Long-Term Recovery from Agricultural Impactsin Complex Terrains

» Biofuels Research and Demonstration Site

* Replicated Controlsfor Chestnut Ridge

» Contral Areafor Walker Branch Watershed and Chestnut Ridge Experimental Catchments

» Carbon Biogeochemistry in High-Fertility, Hydric Environments

» Biodiversity of Productive Riparian Areas

* Role of High-Productivity Habitats in Wildlife Conservation

» Control Areafor Pine Ridge Experimental Catchments (Sandstone and Shale Soils Similar to Pine
Ridge)

» Partnership with City of Oak Ridge, Bechtel Jacobs Company, LLC, and DOE on Biosolid
Landfarming for Carbon Research

Area 17

Planned research areas:

* Replicated Controlsfor Chestnut Ridge

» Partnership with City of Oak Ridge, Bechtel Jacobs Company, LLC, and DOE on Biosolid
Landfarming for Carbon Research

Area 19

Planned research areas:

* Pine Bark Beetle Recovery Area Research

+ Biofuels Research and Demonstration Site

o Forest Succession Experimental Sites for Wildlife, Carbon Sequestration, Invasive Species,
Biodiversity

» Carbon Experimental Site, Bethel Valley Replicated Limestone

Area 20

Planned research areas:

e Y-12 Partnership Area, Carbon Sequestration Demonstration Site, Biomass and Soil Carbon
Experimental Fecility

» Recovery of Soil Carbon and Biodiversity on Ash Fields

» Partnership with City of Oak Ridge, Bechtel Jacobs Company, LLC, and DOE on Biosolid
Landfarming Sites for Carbon Research

Area?l

Planned research areas:

» Carbon Experimental Site, Valley Bottom

» Biofuels Research and Demonstration Site

» Carbon Biogeochemistry in High-Fertility, Hydric Environments

» Biodiversity of Productive Riparian Areas

* Role of High-Productivity Habitats in Wildlife Conservation

» Control Areafor Pine Ridge Experimenta Catchments (Sandstone and Shale Soils Similar to Pine
Ridge)
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» Bethel Valley Agricultural Land Use Impacts and Carbon Sequestration Research Area

* Pine Bark Beetle Recovery Area Research

o Forest Succession Experimental Sites for Wildlife, Carbon Sequestration, Invasive Species,
Biodiversity

Area 22

Proposed research areas:

e Large-Scale Catchment Study Area

o Forest Succession Experimental Sites for Wildlife, Carbon Sequestration, Invasive Species,
Biodiversity

Planned research areas:

» Carbon Experimental Site, Bethel Valley Replicated Limestone

* Long-Term Recovery from Agricultural Impactsin Level Terrains

» Control Areafor Pine Ridge Experimenta Catchments (Sandstone and Shale Soils Smilar to Pine
Ridge)

» Bethel Valley Agricultural Land Use Impacts and Carbon Sequestration Research Area

* Pine Bark Beetle Recovery Area Research

Area 23
Proposed research areas:
» Invasive Exotic Plant Species Research

Planned research areas:

» Biofuels Research and Demonstration Site

» Effectsof Current Land Management Practi ces on Soil and Plant Carbon Storage

» Control Areafor Pine Ridge Experimental Catchments (Sandstone and Shale Soils Similar to Pine
Ridge)

Area 25
Planned research areas:
» Carbon Experimental Site, Replicated Controls for Chestnut Ridge

Area 26
Proposed research areas:
» Invasive Exotic Plant Species Research

Planned research areas:

» High-Complexity Shoreline Effects on Wildlife, Biodiversity, Biogeochemica Flux Rates
* Long-Term Recovery from Agricultural Impactsin Complex Terrain

* Replicated Controls for Chestnut Ridge

Area 29

Planned research areas:

» Bethel Valley Agricultural Land Use Impacts and Carbon Sequestration Research Area
» Invasive Exotic Plant Species Research

Area 30

Planned research areas:

e Urban/Industrial Impacts on I solated Natural Areas, Invasive Exatic Plant Species Research
e Urban/Industrial Impacts on | solated Natural Areas, Carbon Sequestration
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2.6.2.3 Environmental Partnership Areas

"Environmental Partnership Areas" are sites of specid environmental significance or sites with great
potential for restoration and/or mitigation where state, federal, and educationd agencies are working
together, or can work together, to solve environmental problems. Some of these areas are shown in
Fig. 2.7.

2.6.2.3.1 StateNatural Areas

InJune 2001, TDEC submitted arequest to DOEfor expanded areas of designation. Thisrequest isbeing
considered in the overall approach to comprehensive land-use management and mission objectives of
DOE. Seven State Natural Areas were noted on the ORR in 1985 through a |etter agreement between
DOE and TDEC. These areas qualified as State Natural Areas because of rare plant or animal species
or community types. Additional threatened and endangered species data have been collected since 1985
when the original Natural Areas were registered (Awl et a. 1996; The Nature Conservancy 1995).

Toregister aState Natural Area, the site must meet TDEC qualifying criteriaasdetermined by anatural
heritage evaluation and review by the State Natural Areas Advisory Committee. Registration of a State
Natural Area is by a written, nonbinding registry agreement signed by the landowner and the
Commissioner. Protection of the natural areais avoluntary, nonbinding conservation tool which relies
on the landowner’ s sense of pride and stewardship; the designation can be removed if DOE decideson
an alternative land use and the designation is no longer gppropriate.

2.6.2.3.2 Wetland Mitigation Areas

Over 580 acresin wetlands have been identified on the ORR (see Sect. 2.4.5.3, “Wetlands™). Some of
these wetlands, including one of the single largest wetlands areas, are in locations where new program
construction and waste management or remedial actionsmay occur, resulting in direct wetland impacts.
Beforeany activitiesoccur that will directly impact wetlands, it isnecessary to obtain federal and/or state
permitsor tofulfill thesubstantive requirements of thelaw in those caseswhere permitsarewaived (e.g.,
CERCLA actions). Individual permits issued by the federd and state governments will, in most cases,
require compensatory mitigation asa permit condition. Mitigation, inthe wetland regulatory context, is
a sequential process consisting of (1) avoidance of wetland impacts, (2) minimization of wetland
impacts, and (3) if impactsare unavoidable, compensatory mitigation. Compensatory mitigationincludes
wetland restoration and wetland creation.

Bethel Valley Pre-lmpact Wetland Mitigation Evaluation. 1n 1999, ten sitesinthe Bethel Valley area
of the ORR wereevaluated with respect totheir potential for pre-impact wetland mitigation (Durr 1999).
Of these ten areas, the potential for success was ranked as “high” for three areas, “ medium” for two
areas, and“low” for theother five areas. Therearenot extensive areasof high-quality wetland mitigation
opportunitiesin the Bethel Valley portion of the reservation. Most reliable water sources are positioned
within narrow, steep-sided hollows that offer little potential for lateral expansion with highly porous
native soils that do not have the physical capacity to remain saturated for extended periods of time.
However, at least 7.5 to 8 acres were determined to be suitable for small-scale wetland creation/
enhancement projects, most requiring a relatively minor amount of earth moving to convert them to
jurisdictional wetlands. An additional 8 acresof bottomland wereidentified that aremoremarginal. With
extensive work, these marginal areas might be manipulated to support a dominance of wetland plant
species or even open water environments, making a nice addition to the diversity of habitat within
forested portions of the reservation.
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The areas ranked as “high” or “medium” are shown in Fig. 2.17. Areas included in the evaluation and
the potential acreages are:

(1)

(2)

3)

(4)

©)

(6)

(7)

(8)

(9)

McCoy Branch (high) in lower McCoy Branch watershed contains approximately 1.5 acres of
moderate- to high-quality creation potential, plus approximately 0.5 acres of enhancement
opportunity. The areaincludes young palustrine forested wetlands and emergent wetlands.

Joneslsland Terrace(high) includesaseasonal drainagewith periodically inundatedterraces, plus
a number of small wet depressons. This site offers the potential for approximately 3 acres of
creation and another 2 acres of enhancement of existing wetlands. Because of the site's close
proximity to the Clinch River, small open-water areas that can be used as feeding stations by
migratory waterfowl are possible as well.

Hembree Cemetery wetland in upper McNew Hollow (high) isasmall, but high-quality palustrine
forested/palustrine scrub-shrub area with approximately 0.75 acres of combined creation and
enhancement potential.

Melton Branch area (medium) is approximately 1.8 miles upstream of the confluence with White
Oak Lake, just downstream from a palustrine forested wetland. Approximately 1 acre of wetland
creation is possible within the primary terrace of Melton Branch with enhancement of an
additional 1.5 acres.

Vanden Bulck Bridge Terrace (medium) islocated along the east bank of the Clinch River about
2000 feet downstream of Vanden Bulck Bridge. Opportunities exist to create about 1 acre of
wetland and enhance an additional 1 acre.

L ower Raccoon Creek (low) isatributary of the Clinch River entering the river about 6.2 km below
Melton Hill Dam. The potential mitigation arealieswithintheflattened terraces of lower Raccoon
Creek. The area contai ns an estimated 2 acres of low-quality mitigation opportunity.

L ou Cagle Road (low) isin the upper watershed of an unnamed tributary to Clinch River. Thearea
includesamaturepalustrinef orested wetl and lyingimmediately adjacent to the unnamedtributary,
but there is less than an acre of mitigation potential. There is little opportunity for lateral
expansion due to relative steep topography.

New Zion Cemetery (low) area currently supports a moderate high-qudity palustrine forested
wetland. The potential mitigation site is about 500 feet southwest of the New Zion Cemetery in
the upper watershed of an unnamed tributary tothe Clinch River below Melton Hill Dam. Theonly
possibility for mitigation isimmediately adjacent to existing wetland areas.

Friendship Cemetery (low) is near the Bearden Creek Bridge on Melton Valley Drive. It includes
an unnamed tributary to Bearden Creek. It presents a number of low-quality wetland creation
opportunities that total lessthan 1 acre.

(10) Bearden Creek (low) area encompasses a large flat at the upper end of the Bearden Creek

watershed. The location containsalimited number of small depressions that support a dominance
of hydrophytic vegetation and wetland hydrology, but itislessthan 1 acre.

One approach to compensatory mitigation is pre-impact wetland mitigation, which is undertaken to
compensate for unavoidable wetland lossesin advance of development actions. Among the advantages
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of pre-impact mitigation are (1) agreater potential for a successful mitigation project that effectively
replaces wetland functions; (2) areductionin permit processing times; and (3) the economies of scale
relating to the planning, implementation, monitoring, and management of mitigation projects.

TheU.S. Army Corpsof Engineers, the EPA, the U.S. Fish and Wildlife Service, the Natural Resources
Conservation Service, and the National Marine Fisheries Serviceissued final policy guidanceregarding
the establishment, use, and operation of mitigation banks(Federal Register 60, No. 228, November 28,
1995). The establishment of a pre-wetland mitigation on the ORR would require the involvement of
several federal and state agencies, including the Corps of Engineers, EPA, Fish and Wildlife Service,
and National Marine Fisheries Service, as well asthe TDEC, TWRA, and TVA.

2.6.2.3.3 Wildlife Habitat Restoration

The TWRA has initiated a cooperative effort with TVA and Quail Unlimited to improve the wildlife
habitat under TV A electrical distribution lineson the ORR by restoring native, warm season grasses. An
approximately 70-acre demonstration plot was treated in 1998 with plansto convert additiona acreage
annually. Habitat improvement will enhance conditions for both resident wildlife and migratory birds,
provide soil erosion control, and lower power line right-of-way maintenance needs. The habitat
improvement will benefit quail, turkey, ground-nesting birds, rabbits, songbirds, snakes, mammalian
predators, and other mammals. Some neotropical migratory birds are especially in need of this native
grasshabitat. Additionally, TWRA has plansto continuerestoration of wildlife speciesand habitatssuch
as Freels Bend.

The Environmental Sciences Division of ORNL hasalso initiated programs to improve the habitat on
the ORR. One program is aimed at the restoration of some of the disturbed areas on the ORR (e.g.,
decimated pine plantation areas that resulted from recent outbreaks of the southern pine beetle). These
areas will be prepared for restoration (e.g., removing fallen pine tree debris) and, in some cases, tilling
the soil. Following thesite preparations, avariety of grasscommunitieswill be planted that aredesigned
to emphasizedifferent management goal s. These goal sincludeimprovedwil dlife habitat, eroson control,
aesthetic beauty, and biomass production. Some areasthat are prepared will dso be left to naturally re-
vegetate to promote native grass communitiesthat currently exist on the ORR. These siteswill serve as
both test plots and demonstration areas and will be located along Bethel Valley Road (see Fg. 2.7).
Supplementing this native grass restorati on program will be an effort to target selected areas to remove
invasive non-native plant species. The spread of these exotic species threatens rare native species that
are currently protected on the ORR and are athreat to the overall diversity of the ORR. Such species as
kudzu, privet, and nepal grass will be targeted with a combination of mechanical and herbicidal
treatments, with an emphasis on the natural areas identified on the ORR. As part of this effort, a
partnership of ESD, TVA, and TWRA hastargeted some transmission line right-of-ways for treatment,
with supplemental replacement planting using native low-growing shrubs.

2.6.24 Waste M anagement Facility

Reservation land isalso needed for the EM Transuranic Waste Processing Facility (Fig.2.17), which
isin progress.

2.6.2.5 Futurelnitiatives
Land for future initiatives may not have specific projects associated with it. Diverse physical
characteristics and the evaluation of proposed sites for past projects are factors used to identify

suitability of such landsfor futureinitiatives. Some of thegeneral |and areasidentified for future needs
are shown in Fig. 2.17.
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Associated with reservation management are a number of infrastructure needs which are identified in
Table 2.3.

Table 2.3. Oak Ridge Reservation infrastructur e needs

($in 000s)

Project Estimated cost Funding year
ORR communications system 6,000 FY 2002
Wildland fire equipment trailer 15 FY 2002
Upgrades to road barricades/signs 165 FY 2002
Repair and maintenance of secondary roads 3,700 FY 2002-11
Bethel Valley Road upgrades 3,000 FY 2003-05
Lambert Quarry fencing 165 FY 2003
Dump/tow vehicle 62 FY 2003
4 x 4 3/4-Ton truck with fire tank 35 FY 2003
D7 Bulldozer 425 FY 2004
Boundary fence upgrades 500 FY 2004
Bethel Valley Road/Highway 95 intersection 3,000 FY 2005
Road grader 140 FY 2005
D4 Bulldozer 125 FY 2006
Trackhoe excavator 200 FY 2007
4 x 4 3/4-Ton truck with fire tank 35 FY 2007
Hydroseeder vehicle 115 FY 2008
Backhoe excavator 60 FY 2009

Total 17,742

2.6.2.6 Transportation | mprovements

The following projects on the ORR have been identified as proposed by the Tennessee Department of
Transportation:

»  Highway 58 widening from I-40 to the Highway 58/95 intersection (initiated)
»  Highway 58 widening from the Highway 58/95 intersection east (proposal pending to DOE)

2.6.2.7 Education and Recreation

In 2001 DOE signed an agreement with the City of Oak Ridge for a greenway on Old Bethel Valley
Road. Due to security upgrades, this greenway has been put on hold.

2.6.2.8 Land Transfer gL ease Areas

Areas identified by DOE that have recently been, or will soon be, leased or released are shown in
Fig. 2.17. They include the following:

Private-Sector Resear ch Facilities: Asdescribed in Sect. 3.4.1, up to 25 acres of DOE property at the
ORNL sitewill betransferred to the private sector to allow for construction and space rental of research
and office facilities for continuing the DOE mission at the site. Repurchase of this land by DOE at a
specified timein the future will be provided for in the deed language.
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Industrial Development: Areas that have been leased or may be leased, licensed, or transferred for
industrial devel opment have been identified. These do not includefacilitieswithinthe ETTP devel oped
area. Actionsinclude

e Parcel ED-1[leased April 1998 to the Community Reuse Organization of East Tennessee (CROET)
for industrial development; DOE is currently considering a proposal to sell the parcel]

»  Tower Shielding Facility (26 acres leased 1998 to BioNeutrics, Inc.)

e Parcel ED-2 (15 acres leased to CROET)

e Parcel ED-3 (450 acres currently under review for leasing to CROET)

e Parcel G

»  Shoreline/floodplain along Boeing property (sold to the City of Oak Ridge, 2001)

»  Water Treatment Plant and associated facilities (transferred to the City of Oak Ridge, 2000)

e American Museum of Science and Energy (currently under review for transfer to the City of Oak
Ridge)

2.6.2.9 Oak RidgeInstitute for Science and Education

The Oak Ridge Ingitute for Science and Education (ORISE), which is managed for DOE by ORAU,
includes the 223-acre Scarboro Operations Site on the ORR. ORAU also manages several ORISE sites
in downtown Oak Ridge, as shownin Fig. 2.2. DOE granted an easement to the Tennessee Department
of Transportation for highway construction on the 24 acres east of Scarboro Creek, and it has been
proposed to transfer about 20 acres immediately west of the creek to the City of Oak Ridge. The
remaining 203 acres, and the structures|ocated on them, will be adequatefor ORI SE’ scurrent operations
in support of the DOE mission. Because no ORISE town site includes devel opable land, the Scarboro
siteisthe only land now available to accommodate future growth.

2.6.3 Maps- FutureLand Use on the Oak Ridge Reservation
Maps included in this document were prepared on M apinfo software using data from the ORNL SDI.

The SDI database was updated with data from ORNL and other subcontractors, as available. Table 2.4
lists the categories contained on the future land use map.

2.7 STAKEHOLDER INPUT
2.7.1 Stakeholder Definition

Recognizing that ORNL, ETTP, and the Y-12 National Security Complex have differing missions and
diverse stakeholders, DOE requested that each site establish and implement a tailored stakeholder
involvement plan.

ORNL stakeholdersincludethosewho usetheland for DOE mission activities, thosewho fund activities
onthe ORR, thosewith state or federal regulatory interest, neighborswho may be impacted by land use
decisions, and those with a perspective on regional/national/international impacts of ORR land use
decisions.

2.7.2 Processfor Input
Earlier ORNL Land and Facility Plans incorporated stakeholder input from the DOE Environmental

Management’s Future Use Initiative or “* Common Ground” process(The Nature Conservancy 1995), as
appropriate, during the plan development. Comments were also received from individuals and
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Table 2.4. ORNL future land use map

Fig. no. Category M ain components

2.17 New research facilities Spallation Neutron Source
Center for Nanophase Materials Sciences
Joint Institute for Neutron Sciences
East Campus
West Campus
7600 Area
7900 Area
Future Research and Development Facilities
NOA A Meteorological Research Tower

Research areas Proposed research areas
Planned research areas

Environmental partnership Wildlife Refuge
areas Pre-Impact Wetland Mitigation Areas
Native grass restoration

W aste management area Transuranic W aste Processing Facility
Transportation improvements Highway 58 Widening

Land transferg/lease areas BioNeutrics, Inc.
Parcel ED-1 (Horizon Center)
Parcel ED-2
Parcel G
W ater Treatment Plant
Parcel ED-3 (proposed)
DOE shoreline (sold)
Private Sector and State of Tennessee Facilities
American M useum of Science and Energy

agencies on the draft plans and were incorporated, as possible. The DOE Land Use Planning Process,
initiated in August 2001, isnow providing amechanismfor updated input. Suggestionsreceived as part
of this process will reflect more current thoughts and ideas from ORNL stakeholders. Input for this
update of the ORNL Land and Facility Plan has been and will be solicited as described in Appendix D.
Additionally, acopy of the plan islocated in the DOE Public Reading Room.

2.7.3 Useof Input

Recognizing that land and facilities planning is not a static process, solicitation of tailored ORNL
stakehol der responses will be ongoing. Input received subsequent to publicationwill be incorporatedin
update documents.

All input is or will be evaluated for compatibility with the ORNL Land and Facilities Plan. Where
appropriate and possible, these responses have been or will be incorporated into current and future land
use planning.

Land use planning isan opportunistic and dynamic process. Through the ORNL Land and FacilitiesUse

Committee, additional comments, ideas, and suggestions will be evaluated in atimely manner and will
be reviewed through the RMO and DOE Reservation Management Team, as required.
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3. ORNL INTEGRATED FACILITIESPLAN

3.1 PURPOSE

Excellencein Laboratory operationsis one of the threekey goalsof the Oak Ridge National L aboratory
(ORNL) Agenda. That goal will be met through a comprehensive upgrade of facility conditions and
operational approaches over the next few years. This ORNL Integrated Facilities Plan is designed to
provide a summary of the critical components of that upgrade process, outline the cost and schedule
associated with implementing the plan, and document the basic facilities information necessary to
properly managethe U.S. Department of Energy (DOE) assetsat thisste. Theplan serves many planning
functionsfor ORNL, aswell asfor multiple DOE and public stakeholders; therefore, it isan integrated
document that represents input from a variety of data sources that can be consulted for more detail on
any given technical topic. New information contained inthisyear’ s plan includes (1) specific plansfor
implementing activities associated with the just-completed Facility Environmental Vulnerability
Assessment (FEV A) (Sect. 3.2.3.2.2), (2) amoredetail ed review of facilitiesoperationsand maintenance
costs (Sect. 3.2.3.2.5.2), (3) an overview of the recently implemented Facility Management Model for
ownership and operations of all ORNL facilities (Sect. 3.2.3.25.1), and (4) an overview of the
Laboratory’ senergy efficiency and environmental sustainability goals (Sect. 3.2.3.2.5.6).

ThisIntegrated Facilities Planis structured to provide acurrent inventory and condition summary of all
of the supporting ORNL facilities (Sects. 3.2.1 and 3.2.2), abrief review of the current ORNL program
mission areas and needs (Sect. 3.2.3), and abrief overview of the ORNL site planning methodol ogy used
for infrastructure decision making (Sect. 3.3). Following this baseline information, future planning for
ORNL facilitiesimprovementsis outlined in Sect. 3.4, with overall cost and schedule dataprovided in
Sect. 3.5. Conclusions and recommendations are summarized in Sect. 4. Detailed data sets and project
listings supporting the plan are provided in the appendices.

The plan references documents and other management systems whenever possible to assure a cogent,
comprehensive presentation of appropriateinformation withinthe context of thisplan. Users, therefore,
should access the referenced documents for detailed information. Table 3.1 isalisting of key planning
documents/databases that support this plan. Appendix F provides a description of the contents of each
of thelistingsin Table 3.1. The ORNL Land and Facilities Plan will be updated periodically to assure
the most current planning base; however, general plant project (GPP), Line Item (LI), and general-
purpose equipment (GPE) projects, schedules, and funding are continually revised to meet the current
needs of the Laboratory. Thelnfrastructure Planning Division Web Site (http://www.ornl.gov/camext/)
will provide the most current planning base decisions and funding all ocations.

3.2 SITE AND PROGRAM DESCRIPTION

UT-Battelle manages the site and programs both functionally and cost effectively in support of the
Laboratory Agendafor excellence in science and technol ogy; excellence in Laboratory operations and
environment, safety, and health (ES& H); and excellence in community service. Each of these agenda
initiativesat ORNL requiresavariety of facility types, systems, and equipment to conduct research and
support functions. ORNL currently has one of the oldest physical plantsin the DOE laboratory system,
which requires efforts to maintain, renovate, and rehabilitate general-purpose buildings and utility
systems, aswell asto provide new mission-related facilities for expanded scientific endeavors.



Table 3.1. List of organizational contactsfor documents/databases

(http://www.ornl.gov/~dmsi/parking/)

UT -Battelle

Document/W eb Address Organizational Contact Bldg./MS Phone UlD
Comprehensive Integrated Planning Process for the Oak Ridge P. D. (Pat) Parr Bldg. 1505/M 'S 6038 576-8123 | par
Operations Sites (September 1999) UT -Battelle

(http://www.ornl.gov/~dmsi/cip/)

ESHQ& | Management Plan Information System P. E. (Patty) Cox Bldg. 1000/M S 6302 576-4183 | pcx
(http://svrl.cmo.ornl.gov/eshwc/wc.dll ?eshweb~TopPage) UT -Battelle

Environmental Management Program Life Cycle Baseline N. J. (Nancy) Montgomery Bldg. K-1225/MS 7293 | 576-4010 | njm
(http://www.bechteljacobs.org/busmgt/baseline/B aselines.html) Bechtel Jacobs Company, LLC

ESHQ& | Budget Formulation Submission for ORNL P. E. (Patty) Cox Bldg. 1000/M S 6302 576-4183 | pcx
(http://www.ornl.gov/camext/CAM I ndex.htm) UT -Battelle

ESHQ& | Management Plan and Execution Plan for ORNL R. J. (Rick) Forbes Bldg. 1000/M S 6302 574-5490 | rfs
(http://www.ornl.gov/camext/CAM I ndex.htm) UT -Battelle

ORNL Facility Index (http://www-sap.ornl.gov/scripts/wgate/ D. (Dave) Kennard Bldg. 1000/M S 6302 574-9282 | k33
ZKWWW_FACINDEX/!?_FUNCTION=Z_K_WWW_FACINDEX_MENU] UT -Battelle

ORNL Institutional Plan D. P. (Debbie) Stevens Bldg. 4500N/M S 6251 574-4763 | svn
(http://www.ornl.gov/inst_plan/IP_Outline.html) UT -Battelle

ORNL Laboratory Agenda M. B. (Bonnie) Nestor Bldg. 4500N/M S 6251 574-4173 | mnj
(http://home.ornl.gov/offices/strategic_planning/stratplan/labagenda/lab | UT -Battelle

_agenda.htm)

ORNL Land and Facilities Plan A.R. (Tony) Medley, UT-Battelle | Bldg. 1000/MS 6302 574-9156 | arm
(http://www.ornl.gov/~dmsi/landU se/) P. D. (Pat) Parr, UT -Battelle Bldg. 1505/M 'S 6038 576-8123 | par
Oak Ridge Reservation Annual Site Environmental Report J. F. (Joan) Hughes Bldg. 4500S/M S 6137 574-6649 | fhu
(http://www.ornl.gov/Env_Rpt/aser2000/aser2000.htm) UT -Battelle

Oak Ridge Reservation Management Plan P. D. (Pat) Parr Bldg. 1505/M 'S 6038 576-8123 | par
(http://home.ornl.gov/general/orrmp/) UT -Battelle

ORNL Strategic Facilities Plan T. E. (Tim) Myrick Bldg. 1000/M S 6336 241-4597 | uyt
(http://www.ornl.gov/~dmsi/strategic_plan/index.html) UT -Battelle

ORNL Parking Lot and Traffic Flow Plan F. S. (Faye) Brewer Bldg. 1000/M S 6302 241-4710 | sni

“Users external to ORNL should add the extension @ornl.gov to all UIDs (e.g., par@ornl.gov).




Modernization of the Laboratory’s infrastructure through support by DOE programs, the
commitment of the State of Tennessee to build three new buildings, and the commitment of UT-
Battelle to enable private-sector development of three new facilities is the focus of the ORNL
Facilities Revitalization Project (FRP) documented in ORNL/TM-2000, Oak Ridge National
Laboratory Strategic Facilities Plan for Making ORNL a 21* Century Laboratory.

3.2.1 Current Facilitiesand Uses

ORNL’s main site encompasses approximately 1100 acres in the Bethel (Fig. 3.1) and Melton
(Fig. 3.2) valleys, approximately 10 miles southwest of the center of the City of Oak Ridge,
Tennessee, with additional facilities located on the adjacent Copper Ridge (Fig 3.3). ORNL also
occupies space at the Oak Ridge Y-12 National Security Complex (Fig. 3.4), |eases some space of f-
site, and manages some spacefor DOE functional activities (e.g., the American Museum of Science
and Energy). An approximately 90-acre site on Chestnut Ridge north of the main ORNL site is
currently being developed for the Spallation Neutron Source (SNS). ORNL has responsibility for
management of a 21,076-acre portion of the approximately 34,235-acre ORR, including ORNL
facilitiesand most of the 20,000-acre Oak Ridge National Environmental Research Park. The ORNL
site has many functions and requirements similar to those of a small city. It is supported by a
dedicated fire department, amedical center, a security force, and a steam plant. Amenitiesinclude
180 miles of roads, 34 miles of overhead power lines, 27,000 feet of steam lines, 100,000 feet of
treated water piping, and about 225 acres of mowed grounds.

Asindicated in Table 3.2, buildings at the main sitein Melton Valley, Bethel Valley, and Copper
Ridge comprise approximately 3.6 million gross square feet of building space. AttheY-12 National
Security Complex, ORNL use accountsfor 0.9 million square feet, with the remaining space |eased
or made available through operating contracts (gpproximately 0.3 million squarefeet). At the Y-12
National Security Complex, ORNL hasresponsi bility for building maintenance and ES& H functions
asapproved by Memoranda of Understanding (MOUSs) between ORNL and Y-12. ORNL isactively
reducing the squarefootage of space used at Y-12 by transitioning operationsto the ORNL main site
and placing facilities in cheap-to-keep status or transferring facilities to the Y-12 operating
contractor.

Table 3.2. ORNL space digribution

Buildings Trailers
L ocation Number Space, ft2 Number Space, ft2 Total space, ft?
ORNL main site

UT-Battelle (DOE-SC) 329 2,991,676 48 44,096 3,035,772

UT-Battelle (DOE- 1 37,191 — — 37,191

Bechtel Jacobs 130 445,482 34 30,118 475,600
:‘:gt"ta]' ORNL main 460 3,474,349 82 74,214 3,548,563
ORNL off-site:

AMSE 3 56,583 1 552 57,135
ORNL a Y-12 16 1,137,738 1 680 1,138,418
Leasad off-dte 5 297,064 — — 297,064

Total 484 4,965,734 84 75,446 5,041,180

2The National Nucl ear Security Administration’ s Deputy Admini strator for Defense Programs owns Building 3019A.
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The Nationa Transportation Research Center (NTRC), a partnership of DOE, ORNL, and UT,
provides a mechanism for promoting and supporting research activities focused on major
transportation research and devel opment (R& D) issuesrelated to energy, environment, and security
for the nation and theworld. Itislocated in anew facility in Knox County, between ORNL and UT’s
Knoxville campus, that was constructed through a collaborative effort involving DOE, ORNL, UT,
and the Devel opment Corporation of Knox County. The NTRC was formally designated a national
user facility in FY 2001.

UT-Battelleis moving forward with implementation of aplan to ensure the financial stability of the
American Museum of Science and Energy (AMSE). In response to the plan’s recommendations,
DOE has agreed totransfer the museum and thesurrounding property to the City of Oak Ridge. DOE
has also completed an environmental assessment associated with the museum’ s proposed transfer.
Three of DOE’ slargest contractors have agreed to providefive-year bridge funding for the museum.
The city has hired aconsultant to determine the best means of managing the museum. UT-Battelle
continues to work with DOE and the City of Oak Ridge to secure the museum’s future for the
community.

Of the 3.6 million gross square feet of building space at the main site, approximately 0.5 million
square feet has been transferred to Bechtel Jacobs Company, LLC, under the management and
integration (M&1) contract for Environmental Management (EM). Bechtel Jacobs Company, LLC,
manages the EM Program and waste management systems at the ORNL main site.

Facility usedesignationsareidentifiedin Figs. 3.1-3.4. Of thetotal squarefootage of ORNL facility
space, 16% is for administration and support functions (incuding vacated facilities being
dispositioned), 18% is designated as multiprogram support, 20% is for physical science programs,
6% isfor biological and environmental sciencesprograms, 21% for energy and engineering sciences
programs, 1% for computing and computational sciences programs, 2% for the Spallation Neutron
Source program, and 16% for Bechtel Jacobs Company, LLC, programsfor EM projects and waste
services. Space usage within the facilitiesis shownin Fig. 3.5.
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Fig. 3.5. Use of ORNL space.
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3.2.2 General Infrastructure Conditions

UT-Battellehastheresponsibility to ensure that scientists and engineers conduct first-ratescientific
research in modern and efficient facilities with state-of-the-art equi pment and instrumentation. The
overdl condition of the ORNL spaceisshowninFigs. 3.6and 3.7. The condition assessment surveys
provide data regarding adequacy of the facilities to meet intended uses. Approximately 33% (or
1.2 million square feet) of the ORNL sitefacilitiesis in good to excellent condition for intended
uses, with the remaining in need of modernization or replacement. The Facilities Revitalization
Project has schedul ed the replacement and/or modernization of facilities to increase the amount of
space in good to excellent condition to 70% (or 2.48 million square feet) by FY 2009. Photographs
of some of the representative substandard facilitiesare provided in Figs. 3.8 —3.11. A summary of
building age isshown in Fig. 3.12 and indicates that the majority of buildings are over 30 yearsold.

Fair Paoor
(10-<25% of RPV) (25-<60% of RPV)

14% 21%
[ Excellent (<2% of RPV)
Fail
Adequate (60% of RPV) [7] Good (2-<5% of RPV)
(5-<10% of RPV) 1%
21% ' B Adequate (5-<10% of RPV)
[ Fair {10-<25% of RPV)
Excellent [ Paor (25-<60% of RPV)
Good (2% of RPV)
(2-<5% of RPV) 248, B Fail (60% of RPV)
9%
Fig. 3.6. Condition of spaceat ORNL.
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10-<25% of RPY
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] Adequate (5-<10% of RPV)
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Fig. 3.7. Condition of ORNL space at Y-12.
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ORNL actively uses the Condition Assessment Information System (CAIS) to document facility
condition. Replacement plant value (RPV), defined as the cost for replacement of abuilding/facility
to include fixed equipment, is presented in Table 3.3.

Table 3.3
Estimated replacement plant value (RPV) for ORNL main site
(in millions of FY 1997 dollars)

Facility type Replacement cost

Buildings and structures 3,550

Utility systems 650

All other 300
Total 4,500

To support research activities, a wide variety of infrastructure systems are in place across the
Laboratory. Similar to the research facilities, they are in various stages of deterioration due to age.
These systemsinclude utilities (electrical, gas, compressed air, potabl e/processwater, chilled water,
steam, industrial gases, HVAC, stormwater collection, and telecommunications); transportation
infrastructure (roads and parking areas); security (fencing, portals, building access controls); fire
protection; and waste management (conventional and hazardous). Appendices G throughK provide
more detailed descriptions of the conditions and needs in each of these areas. It is important to
understand that these infrastructure systems are critical to the mission of the Laboratory and must
receive equal attention in revitalization planning.
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1,098,958
1,600,000 & | @ ORNL atY-12 |
—— @ ORNL Maln Plant

1,200,000 =

1,000,000 —
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Fig. 3.12. Age of ORNL buildings.
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The systems having the greatest need for refurbishment or replacement as part of the Laboratory’s
modernization initiatives are those related to facility conditions identified in the Facility
Environmental V ulnerability Assessment and to other general upgrades of the electrical distribution
system, process/chilled water systems, ventilation and exhaust systems, transportationinfrastructure,
and security. Many of the upgradesare driven by health and safety requirements that can no longer
be met by 35- to 50-year-old electrical or heating, ventilating, and air-conditioning (HVAC)
equipment, or for which reliability concerns cannot be tolerated (e.g., the primary potable water
systems). Underground piping for water and waste systems is a primary health and safety concern
being addressed by the Facility Environmentd Vulnerability Assessment Recommendation
Implementation (FEVARI) project. Roadways and parking are becoming an important issue as
related to security improvements, safety improvements for entrances, and parking associated with
new facility construction and the open campus initiatives. Similarly, site security upgrades are
required dueto changesin DOE’ sapproach to operations, aswdl asUT-Battell€ sdesire for amore
open campus environment as part of Laboratory revitalization efforts. Projects related to these
initiatives are identified in Sect. 3.4 of this plan.

3.2.3 ORNL’'sProgrammatic Direction and Needs

Trendsin ORNL' s site and facilities management and planning are driven by the need to develop
an integrated research campus for the 21* century. To support the programmatic direction of
research, the key issues include (1) rel ocation of ORNL organizations a Y-12 to the main ORNL
site, (2) upgradesand modificationsto existing laboratory and experimental spaceto better facilitate
R& D activities, (3) upgrades and replacement of siteand facility utility systems, and (4) disposition
of inactive/surplus facilities. Traditional funding sources for infrastructure include GPP and GPE
budgets, programmatic Line Items, and DOE’s Multiprogram Energy L aboratory Facility Support
(MEL-FS) Program. To assist ORNL’s needs for programmatic facility modernization, innovative
arrangements have been established to add funding sources from the State of Tennessee and the
private sector. Sect. 3.4, the Master Plan planning description, provides a detailed listing of dl
proj ects supporting both programmatic and general landlord maintenance and upgrades.

3.2.3.1 SciencePrograms

To extend the nation's capabilitiesin key areas of scienceand technology, ORNL is pursuing major
research initiatives in neutron sciences, complex biological sysems, terascale computing and
simulation science, energy and environmental systems of the future, and advanced materials. The
University Partnerships|nitiativeisaimed at increas ng the value of ORNL 's science and technol ogy
through active involvement of univerdty faculty and students in Laboratory programs. These
initiatives are captured in the Laboratory Agenda and described in detail in the ORNL Institutional
Plan. A brief overview of these initiatives is presented below, organized by Laboratory research
directorates. Needsfor new facilitiesto support research initiatives are summarized in Table 3.5 at
the end of this section (p. 3-38).

3.2.3.1.1 Physical Sciences

HFIR Upgrade. ORNL isengaged in a Neutron Sciences Initiative to ensure that the Laboratory
continues its stewardship of neutron science in support of DOE’smissions. Thisinitiative has two
major elements: (1) design and construction of the SNS, anext-generation spallation neutron source
facility, in collaboration with five other DOE nationd laboratories and (2) upgrades and
refurbishment of the High Flux Isotope Reactor (HFIR), which will greatly enhance the neutron
science capabilities of the world’ s highest-power research reactor and will extend its life well into
the 21* century. An overview of the SNSfollows in Sect. 3.2.3.1.2.
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The HFIR isamong theworld’ s best research reactor facilities. Itsflexible design allows it to serve
multiple missons—neutron scattering, isotope production, materials irradiation, and neutron
activation analysis—and, when operating at 85 MW, HFIR produces the world’s highest peak
thermal neutron flux, 2.3 x 10™ neutrons per square centimeter per second.

HFIR was shut down October 1, 2000, for a beryllium reflector replacement. The outage provided
an outstanding opportunity to instal larger beam tubes and new and improved instrumentation for
neutron scattering. On November 30, 2001, ORNL received DOE approval to restart HFIR, and,
currently, operations are resuming.

Improvementsto HFIR' s research capabilities will continue during FY 2002 and FY 2003. Basic
Energy Sciences has provided $3 million for the construction of the Smal-AngleNeutron Scattering
(SANS) GuideHall and isa s0 supplying support for the installation of the cold-neutron sourceand
instrumentation. Theseendeavorswill becompletedduring FY 2002 and FY 2003. The SANSGuide
Hall will provide the necessary space to support a new 20-m SANS instrument and a new 16-m
biological SANSinstrument, whichwill be dedi cated to biol ogical research. The cold neutron source
will allow HFIR to support leading-edge cold-neutron research that could result in key new
discoveries and applications involving polymers, plastics, alloys, and biochemical systems.

The performance of the upgraded HH R will be comparable to the best in the world for cold and
thermal neutron scattering. It will have 15 state-of-the-art neutron scattering instruments with
thermal or cold-neutron beams with intensities equivalent to the world’ s best. Its neutron scattering
capabilities will complement those of the SNS and will help restore U.S. leadership in neutron
science. In addition, the upgraded HFIR will maintain its exceptional capabilities for isotope
production, materialsirradiation, and neutron activation analysis.

A large neutron guide hall that would extend the HB-2 beam line to as many as 15 instruments and
would allow many more users to be accommodated has been proposed. This guide hadl would
provide more space for instruments in alow-background areaoutsidethe reactor building. It would
also provide office and laboratory space for outside users and ORNL researchers. Other proposed
changeswouldimproveaccessfor radioi sotope production andwoul d enhancethe neutron activation
analysis mission.

Advanced Materials Initiative. ORNL’s Advanced Materials Initiative is aimed at sustaining
ORNL’s position as an excellent advanced materials R& D laboratory supporting DOE’s missions.
Theinitiativeincludesthe devel opment of arecognized capability innanoscal escience, engineering,
and technology; the development of extraordinary tools for materials characterization and the
extension of ORNL’ s capabilities for synthesisand processing; the establishment of the Center for
Nanophase Material s Sciences; and the construction of anew Advanced Materials Characterization
Laboratory (AMCL).

The Center for Nanophase Materials Sciences. The Center for Nanophase Materials Sciences
(CNMYS) will be a national facility for advancing the understanding of nanoscale phenomena in
materials. It will leverage the unprecedented opportunity for new research on the structure and
dynamicsof nanoscale materials systemsthat will be afforded by the SNS and the upgraded HFIR.
The focuswill be on interdisciplinary research areasthat benefit from access to neutron scattering,
including soft materials, interfaces, nanoscale magnetism, and other nanophase systems. Research
will provide the foundation for new nanotechnol ogies based on the systems of these materials and
will optimize the use of the SNS and the upgraded HFIR for nanoscience-rel ated research. Working
through university and industry partnerships, CNMS will create an environment and provide
facilities for rapid progress in interdisciplinary nanoscale science and engineering. It will also
provide training for graduate students and postdoctoral associates in interdisciplinary nanoscale
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science, with particular emphasis on nanoscale material s synthesis and characterization, assembly
of nanomaterial ssystems, and fundamental understanding of nanoscal e phenomena. The CNM Swas
approved by Basic Energy Sciences (BES) in FY 2001 and has been funded as a Line Item
construction project beginningin FY 2002 (see Table3.4). Itwill be housed in an80,000-square-foot
laboratory/office complex to be constructed adjacent to the SNS and the Joint Institute for Neutron
Sciences (JINS). Thisfacility will include clean rooms and specialized equipment for nanoscience
research that cannot be accommodated in existing space at ORNL. The CNMS responds to the
recommendations of Nanoscal e Science, Engineering, and Technol ogy Resear ch Directions, a1999
report prepared by members of the Office of Basic Energy Sciences Nanoscience/Nanotechnol ogy
Group, and will provideaunigue national resourcein the nanosciences. Preliminary design activities
for thefacility have been initiated in FY 2002. A workshop to facilitate community involvement in
the planning for the Center, held in October 2001, was attended by more than 270 participantsfrom
67 institutions.

Table 3.4. Funding profile for the Center for Nanophase M aterials Sciences
Project engineering and design and construction

FY 2002 FY 2003 FY 2004 FY 2005 Total

$1,500K $25,000K $20,000K $17,250K $63,750K

Advanced M aterials Characterization L abor atory. Asaleader in the devel opment of techniques
and instrumentation for analysis of materials at the atomic level, ORNL has one of the nation’s
strongest and broadest material s sciences programs. Thisareaisthe focus of collaborative research
with universities and industries across the United States. Many of these collaborations involve
characterization of materials at ORNL user facilities and participation in collaborative research
centers. Appropriate housing for the Laboratory’ s advanced analytical el ectron microscopes, atom
probe field ion microscopes, and similar instrumentation is a high priority. This equipment is now
scattered across the ORNL campus in buildings that either do not meet the manufacturers
requirementsfor optimum operation or are only marginally adequate. These buildingswill not allow
ORNL to maintain state-of-the-art instrumentation for the next generation of this equipment.
Therefore, ORNL will construct an Advanced Materials Characterization Laboratory (AMCL) to
address this issue. A new structure with 12,000 square feet of space, the AMCL will provide the
high-quality environment required to optimize the performance of sophisticated characterization
equipment essential for the next generation of advanced materialsR&D. The AMCL isincludedin
ORNL's Fecilities Moderni zation Initiative as a GPP budget item with a cost of $4.8 million.
Architects have been selected and design is under way. Construction is expected to gart in the late
summer of 2002. The AMCL will foster state-of-the-art materials characterization that is essential
for understanding materials and materialsrelated processes and phenomena that underpin energy
technologies and industrial endeavors. Specifically, the facility will house equipment funded by
several DOE offices, primarily the Office of Science (DOE-SC) and the Officeof Energy Efficiency
and Renewable Energy (DOE-EE). Two of ORNL’s major user programs—the High Temperature
Materials Laboratory, funded by DOE-EE, and the Shared Research Equipment Collaborative
Research Center, funded by DOE-SC—includeastrong emphasi son el ectron-beam characterization
and relaed techniquesthat will be supported by thisfacility (Fig. 3.13).

3.2.3.1.2 Spallation Neutron Source
The SNS is an accelerator-based, next-generation neutron scattering facility that is under
construction on the ORR. It will produce neutron beamsthat are 12 timesas intense as any existing

pulsed sour ce, enabling researchersto "see" never-bef ore-observed detail sof physical and biological
materials, ranging
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from high-temperature superconductorsto protei ns. The SNSisthetop-priority project of DOE-SC,
which playsakey roleinsupporting DOE'sgoal s and strategiesin science (Fig. 3.14). At atotal cost
of $1.4 billion, construction began in FY 1999 and will be completed in FY 2006.

Other planned improvementsare to develop innovative research programsthat take advantage of the
unique capabilities afforded by the HFIR, SNS, and other neutron facilities (including anew HFIR
user support facility); to build aworld-classuser programthat provides accessto these capabilities;
and to construct an $8 million facility, funded by the State of Tennessee, for the Joint Institute for
Neutron Sciences (JINS).

3.2.3.1.3 Biological and Environmental Sciences

ORNL isdevel oping asignificant program in complex biological systemsthat builds on established
programs and expertise in the life and environmental sciences. The Complex Biological Systems
Initiativeincorporatesinnovativeapplicationsof computational, physical, chemical, and engineering
science, as well as special facilities and resources in analytical technologies, to advance the
understanding of biological systems. Thisinitiativeengagesorganizationsand disciplinesacrossthe
L aboratory and draws on programsin comparative and functiond genomics, structural biology, and
computational biology and bioinformatics. It focuses ORNL 's distinctive expertise and facilitiesin
mammalian genetics, biochemistry, environmental microbiology, plant genetics, analytical
technol ogies, computational science and applied mathematics, physical sciences, and engineering
on the chdlenges of observing and understanding the functioning of complex biological systems.
Five key areaswill be pursued through the Complex Biological Systems|nitiative: comparative and
functional genomics, proteomics and structural biology, the microbial cell, biological systems
analysis, and predictive toxicol ogy.

A significant investment in a new Center for Systems Biology at ORNL is being initiated. The
Center isplanned asamodular complex of buildings, equipment, and infrastructure to house current
and future research programs in functional genomics, structural biol ogy, proteomics, and systems
biology. The initial element of the Center for Systems Biology is the recently completed
Environmental and Life Sciences Laboratory constructed with GPP funds. The next phase in the
development of the Center isthe construction of theWilliam L. and Liane B. Russdl Laboratory for
Comparative and Functional Genomics(L CFG)to housethe M ouse Genetics Research Facility. The
L CFG, whichwill replacean aging building at the Oak Ridge Y -12 National Security Complex, will
be constructed with DOE Line ltemfunding ($13.9 million). Construction completion for the LCFG
is scheduled for August 2003. In addition to the mouse colony, the L CFG will include laboratories
with special phenotype screening capabilities, thus supporting the ORNL Functional Genomicsand
Proteomics Program. In support of the mouse colony, laboratories for microinjection of mouse
embryosand cryopreservation facilitieswill be constructed and attached to Building 1059 with GPP
funding (approximately $1.2 million). The Center for Systems Biology will aso encompass the
Center for Structural Molecular Biology (CSMB) and the Joint Institutefor Biological Sciences. The
principal new capital resource needed to support the CSMB beyond 2003 isa beam line dedicated
to structural biology onthe SNS. Construction of afacility to house the Joint I nstitute for Biological
Sciences will be funded by the State of Tennessee at acost of $8 million. Figure 3.15 shows the
West Campus facilities.

Building 1503 is scheduled for modificationin FY 2003 at acost of $1.5 million with GPP funding.
The greenhouses and modernized laboratories to be renovated will enable researchers to develop
guantitative characterizations of the structure and functional relationships among terrestrial and
aguatic ecosystems, populations, and communities and abetter understanding of processes affecting
carbon management and carbon sequestration. Other anticipated research areas this facility will
support include the toxicity evaluation of compounds to plant ecosystems and the evaluation
of microbial and plant remediation
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techniques for purposes of environmental management. A particularly important area also to be
supported is bioenergy research in which Environmental Sciences Division (ESD) researchers are
devel oping and demongtrating environmentally beneficial, commercially viabl e biomass production
systems.

3.2.3.1.4 Computing and Computational Sciences

DOE's Scientific Discovery through Advanced Computing (SciDAC) Program is being devel oped
to take the nation into a new era of information and communications technology. It will rapidly
deploy computing and communications capabilities that are at least ten times faster than today's
fastest systemsfor government, academic, and industrial use.

This capability will revolutionize current approaches to solving complex problemsin energy, the
environment, fundamental research, and technology development, and it will stimul ate the national
system of innovation. Attaining the proposed capability will demand significant advances in
computational resources. Fully exploiting the power of massively parallel machines requires the
creation of new programming paradigms, languages, scheduling and partitioning techniques, and
algorithms. All of these elements must be integrated into systems that are accessible and useful to
adiverse user community.

ORNL has been selected asthe primary site for SciDAC application development and deployment.
With computational power of 5.5 teraflops, ORNL isamong the nation'smost powerful unclassified
computing facilities. In order to support the growing mission-critical computational needs of DOE,
ORNL must continue to maintain state-of-the-art supercomputing and networking infrastructure.
ORNL hasplansto increase the capacity of itscomputersto 10 teraflopsin FY 2003 and iscurrently
working on a cooperative R&D agreement (CRADA) that will lead to a 180 teraflops computer in
FY 2004 or FY 2005. At the current rate of advancein computing capabilities, petasca e computing
will be required by FY 2008 or FY 2009 to support programmatic needs.

In support of this effort, a new Computational Sciences Building (CSB) is the highest-priority
building for ORNL. Plans are being finalized to construct the CSB using privatefunds and to lease
thisbuilding. Current schedules call for the groundbreakingin early FY 2002 and occupancy of the
buildingin mid FY 2003. The CSB will provide 40,000 squarefeet of state-of-the-art computer room
space with another 40,000 square feet for computer science laboratories and offices.

In addition, the State of Tennessee has committed funding for a new facility to house the Joint
Institutefor Computational Sciences, whichpromotescollaborativerelationshipsamong ORNL, UT,
and the UT-Battelle core universities and encourages and facilitates the effective use of high-
performance computing resources in the southeastern United States. This $10 million, 50,000-
sguare-foot building is scheduled to start construction in the summer of FY 2002, with move-in
planned for late FY 2003.

With the explosive growth of computing expected over the next decade, ORNL must increase the
network bandwidth linkingthe sitewith other DOE facilitiesto as much asaterabit per second. This
requires that both the internal and external network connections to the Laboratory be upgraded.
ORNL's current backbone fiber infrastructure was installed ten years ago. It was designed and
architected to provide datainterface service only within themain ORNL campus; it offersno service
to outlying facilities and is frequently hundreds of feet from buildings where service is needed. It
isessential to upgrade thisinfrastructure to at least 100 timesthe current capacity and to provide a
direct feed to every major ORNL building and facility. In conjunction with this upgrade, several
ORNL buildings should also be rewired with modern copper, fiber, and hubs able to support local
and interlaboratory networks.
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Thefacilities planned and under construction are expected to provide unparalleled | aboratory space
for computing and computational sciences. However, as DOE programs become more and more
dependent on high-performance computing, the staff of the Computing and Computational Sciences
Directorate is expected to continueto grow. To support expected DOE programs, ORNL will need
to double the size of the staff to approximately 800 by the year FY 2011. This expansion will
certainly require additional office and laboratory space.

3.2.3.1.5 Energy and Engineering Sciences

ORNL’s fully integrated strategy of Energy Security, Environment, and Economics (E°)
differentiates ORNL throughout the DOE system. This focus marshals ORNL’s extensive
capabilitiesfor R& D on energy production, theenergy infrastructure, and critical elementsof global
energy security. Thisstrategy will sustain ORNL’s position as DOE’ s premiere energy laboratory,
providing comprehensive, coordinated support across energy efficiency and fossil, fusion, nuclear,
and renewable energy.

One of the new facilities needed to support thisinitiative is the Energy Reliability and Efficiency
Laboratory (EREL). The EREL will provide expanded laboratory space, controlled testing, and
analytical capabilities necessary to meet DOE’s goalsin three strategically important R& D areas:
distributed energy resources, high-temperature superconductivity, and buildings research.

3.2.3.1.6 University Partnerships

In support of the University Partnerships Initiative, ORNL is undertaking the development of the
Oak Ridge Center for Advanced Studies (ORCAYS) in cooperation with Oak Ridge Associated
Universities. ORCASwill serveasacenter of intdlectual inquiry to encourageinteractions between
ORNL researchers and university faculty and students. A building to be constructed with funding
from the State of Tennessee will provide offices for visiting faculty, state-of-the-art distance
education classrooms, and high-speed network connectionsto facilitate communication withthe six
UT-Battelle core universities and other partners. Thisfacility will be jointly housed with the Joint
Institute for Computational Sciences.

3.2.3.1.7 User Research Facilities

Animportant part of DOE’s science mission is conceiving, constructing, and operating large-scale,
complex facilitiesfor R&D. ORNL ishometo 16 designated national user facilities (more than any
other national laboratory) that areavail ableto laboratory, industrial, and academicusers. Designated
user fadilities are the following:

. Bioprocessing Research Facility

. Buildings Technology Center

. Californium User Facility for Neutron Science
. Fuels, Engines, and Emissions Research Center
. High Flux Isotope Reactor Facility

. High Temperature Materias Laboratory

. Holifield Radioactive lon Beam Fecility

. Metals Processing L aboratory User Center

. Metrology R&D Laboratory

. Mouse Genetics Research Facility

. National Transportation Research Center

. Oak Ridge Electron Linear Accelerator

. Oak Ridge National Environmental Research Park
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. Physical Properties Research Facility
. Power Electronics and Electric Machinery Research Center
. Shared Research Equipment Program

3.2.3.2 Support Programs

ORNL facilities are managed in a safe, secure, environmental ly responsible manner to maximize
flexibility and adaptability to enable programmatic efforts to respond efficiently to new
developments and changing priorities in an increasingly dynamic research environment. The
Laboratory support organizations are committed to maintaining facilities for the long term and
ensuring that improvements keep pace with advancing technology and new program needs.

3.2.3.2.1 Environment, Safety, Health, and Quality

The ORNL Environment, Safety, Health, and Quality Directorate (ESH& Q) isa service provider.
The principal ESH& Q products are technical support services, environmental protection and waste
services, industrial medicineservices, training services, and, anew major initiative, the deployment
of management systems via the Standards-Based Management System (SBMS). The ESH&Q
Directorate is responsible for the development and implementation of the following management
systems. Environmental Management, Nuclear and Facility Safety, Occupationa Medicine,
Performance-Based Management, Quality, Radiol ogical Protection, SBMS, Recordsand I nformation
Management, Training and Qualification, and Worker Safety and Health.

The ESH& Q support servicesand management systemsstrengthen scientificintegrity, ingenuity, and
innovation by helping line organizations protect the health and safety of workers and the public,
monitoring the L aboratory'simpact on the environment, ensuring compliance with federal and state
statutesand DOE regul ationsin these areas, managing permitting and oper ationsfor newly generated
waste, and supporting quality and effectiveness in operations. Appendix G details the ESH&Q
structure, with current activities and future needs impacting infrastructure.

3.2.3.2.2 FEVA Recommendations for | mprovement

A Facility Environmental V ulnerability Assessment (FEV A) wascompletedandissuedin June 2001.
The primary goal of FEV A wasto establish an environmental vulnerability baseline that could be
used to support the Laboratory planning process and place environmental liabilitiesin perspective.
The information developed by FEV A provided the basis for management to identify and initiate
immediate, near-term, and | ong-term actions to respond to the identified vul nerabilities. Although
noimmediate* stop work” actionswereidentified, anumber of near-term and long-term actions and
initiativeswereidentified to addressthe FEV A recommendations. Two initiativesthat the FEVARI
project will fund in FY 2002 include the development of a Strategic Facilities Upgrade Plan and a
Strategic Plan for the Minimization of Single-Pass Cooling Water. Current and planned Line ltem
projects, GPPs, and GPE projects, some of which support FEVA recommendations, are listed in
Appendix M. Following development of the Strategic Fecilities Upgrade Plan, projects will be
identified, scoped, and documented inthe ESHQ& | Information Data System. Appendix G provides
specific information concerning FEVA.

3.2.3.2.3 Sustainable Designs
ORNL is committed to providing sustainable designs. The initial tool chosen to help incorporae
sustainable features into ORNL projects was the U.S. Green Building Council’s Leadership in

Energy and Environmental Design (LEED™) rating system. The LEED rating system helps
designers and owners establish sustainable project goals, identify green design strategies, measure
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and monitor progress, and document success. Therearefive categorieswithinthe LEED system: site
planning, water and water efficiency, energy efficiency, conservation of materialsandresources, and
indoor environmental quality.

The LEED rating system assigns points within each of these five categories with atotal of 69 total
points available. There are four levels of accreditation in the LEED system:

. Certified 26-32 points
. Silver Level 33-38 points
. Gold Level 39-51 points
. Platinum Level 52+ points

Five of ORNL’sFY 2002 GPP and Line Item projects used the LEED rating system to focus design
activities on sustai nable measures and assess the project’ s performance. L essons|earned during the
design phases of these projects reveal ed that a custom ORNL sustainable process was needed. This
custom processwill facilitate communi cations between ORNL and the Architectural-Engineer design
staff, emphasi zeenergy performance, and simplify documentati on requi rements. Thiscustom ORNL
sustainable processis being finalized for use on future projects.

The five FY 2002 projects and their LEED goals are as follows:

. Advanced Materials Characterization Laboratory 26 points
. Laboratory for Comparative and Functional Genomics 26 points
. Research Support Center 33 points
. Energy Reliability and Efficiency Laboratory 33 points
. Parking Lots 16 points

Future projects, including new facilities and renovations, will use the ORNL sustai nabl e system.
3.2.3.2.4 Waste Management and Environmental Restoration

Since April 1, 1998, Bechtel Jacobs Company, LLC, has conducted all of the DOE-EM operations
on the ORR. In this role, Bechtel Jacobs Company, LLC, assumed responsibility for the waste
management, environmental restoration, technology deployment, and enrichment facilitiesprograms
at all DOE-ORO sites (ORNL, Y-12, ETTP, Paducah, and Portsmouth). ORNL UT-Battelle is
respond blefor itsgenerator functions, includingwastepackaging, characterization, and certification.
To facilitate these functions, UT-Battelle maintains a small (core) saff with waste management
experience to assist generators.

Responsibility for the ORNL EM Program resides with the ESH&Q Directorate. Under this
directorate, the Environmental Protection and Waste Services Division is responsible for the EM
Program Office, Environmental Protection Division, and Laboratory Waste Services Division. The
Quality Services Division provides support to the Waste Certification Official. Responsibility for
the Environmental Technol ogy Devel opment Program residesin the Biological and Environmental
Sciences Directorate. The major UT-Battelle goals for the EM Program areto (1) ensure effective
interfacewith Bechtel Jacobs Company, LL C, inthemanagement of ORNL waste and (2) coordinate
the ORNL mission, work force, andL aboratory environment asfull-scale remediationinboth Melton
and Bethel valleys progresses in accordance with the accelerated cleanup plans.

Figures 3.1, 3.2, 3.16, and 3.17 show the facilities operated by Bechtel Jacobs Company, LLC, and

Table H.2, Appendix H, provides alist, which will be updated as necessary to reflect contractual
responsibilitiesof the gpecificcontractor. Fecilitiesareclassified asCROET leased (CR), watershed
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projects(MV and BV), Waste Disposition (WD), and Waste Operations (WO). Buildings3597 and
9735 were accepted for transfer to the EM Program in October 2001. In addition, DOE-EM has
contracted with Foster Wheel er Environmental Corporétion for the constructionand operation of the
Transuranic (TRU) Waste Processing Facility. This facility, to be located adjacent to the Melton
Valley Storage Tanks, will be used to package solid TRU wasteand TRU wastesludgesfor transport
to the Waste Isolation Pilot Plant in New Mexico for disposd.

Low volumes of wastes are produced by a number of UT-Battelle operations, resulting in an
aggregate amount for the Laboratory that is substantial. However, another large volume of
radioactive and hazardouswaste comes fromthe remediation and demolition projects in the EM
Program that will continue to increase over the next ten years. Indeed, ORNL has 344 sitesthat are
contaminatedto the extent that they require monitoringand remediation. Previously, thesesiteswere
grouped into 20 Waste Area Groupings (WAGs) for management and budgeting. Currently, under
the Bechtel Jacobs Company, LL C, EM Program, environmental restoration activitiesareorganized
on awatershed basis (Fig. 3.18). Waste management activities across the ORR are organized under
theWaste Disposition and Waste OperationsProjects. Additional information on waste management
activitiesis included in Appendix H.

3.2.3.2.5 Facilities and Operations M anagement

The management systems comprising fecilities and operations management at ORNL include
(1) Facility Operations and Management, (2) Infragructure Acquisition and Disposition,
(3) Emergency Management, (4) Safeguards and Security, and (5) Transportation. The primary
emphasesof these management systemsareto maintain and upgradethe Laboratory’ sinfrastructure
and to provide effective stewardship of facilities and operations resources.

3.2.3.25.1 Facility Management M odel

On April 1, 2000, UT-Battelle became the management and operating contractor for ORNL and
began a transition to a building manager/occupant model of facility operations at the Laboratory.
Under this Facility Management Model, a building (or group of buildings) is managed and
maintained by the Facilities Management Division (FMD) to achieve the Laboratory’s overal
tactical and strategic objectives for facility management, maintenance, and operation and to satisfy
theL aboratory’ sneedsfor space management. Theexpected benefitsof thisnew approachtofacility
management include improvements in customer satisfaction, work control processes, and safety
performance. Successful implementationwill also reduce costsand ensurefaster delivery of services.

Under this new model, the occupant organizations obtain the facilities they need at a space cost
established to support agreed-upon service activities and maintenance. All ORNL fecilities are
organizedinto several Complexes, which are each managed by a Complex Facility Manager (CFM).
A facility use agreement (FUA) is established between the CFM and the building occupants. This
agreement spells out the roles and responsibilities of both parties. The FMD is responsible for
buildings and related infrastructure, while the research organizations are responsible for their own
laboratory and research operations. In thisway, the occupantsarefreeto focuson scientific research
and development, while the
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building management and mai ntenance organi zations focus on ensuring that the facilities are available
for their intended use in accordance with the Laboratory’ s vision and mission.

To implement the new Facility Management Model, the Plant and Equipment Division was replaced
by three smaller organizations with specific organizational missons. The Facilities Management
Division serves asthe landlord and steward of all facilitiesat ORNL and al so manages functions such
as site utilities, leased space, and controls and instrumentation services. The Fabrication and Site
Services Division (FSSD) provides fabricati on shops (machining, wel ding, glasswork, etc.) aswell as
variousreservation services (the garage, waste pickup, roads, transportation, etc.). The Craft Resources
Division houses the mgjority of bargaining unit craft workers at the Laboratory. The craft workers
report administratively to the Craft Resources Division, but their project-related tasks are directed by
Project Leadersin FMD and FSSD.

Withinthe FM D, each Complex ismanaged by a Core Teamled by a Complex Facility Manager. These
Core Teams (seven) consist of building managers, building engineers, craft, ESH& Q professionals,
project leaders, and administrative staff. The accountahilities of the Core Teams are implemented
throughthe SBM S. Specific detailsfor servicesprovided, clarity of systemownership, systemvbuilding
design capabilities and operating boundaries, and similar topics are being included in FUAS between
the Core Team and its customers (building occupants). These agreements are planned for completion
by FY 2003. The core teams for all non-nuclear facilities were established in FY 2002 and will be
established for all non-reactor nuclear facilities by FY 2003. The FUAs and operational work control
(also defined within SBM S) establish adocumented basisfor facility-level controlstailoredtothelevel
of hazard and acceptabl e risk, provide a basis on which to evaluate the conduct of proposed activities
interms of therecognized building work scope and operating boundaries, and drive theimplementation
of adocumented review and change control processwhen work activities have the potential to exceed
the operating boundary. Budgets are allocated by Complex, with each CFM responsible for managing
both space-rel ated maintenance funding and customer-funded work (research support, etc.).

Complex Descriptions:

Central: The Central Complex contains morethan 500,000 sguare feet of facilities centered around the
4500buildings. The Central Complex containsseveral multiple-occupant buildings. Work environments
in the Central Complex range from offices, to high-performance computing, to wet chemigry
laboratories. Primary facilitiesinclude the Central Research and Administration Buildings (4500N and
S), the High-Temperature Materials Laboratory (4515), and the Metals and Ceramics Laboratory
(4508).

West: The West Complex contains more than 600,000 square feet of facilities located west of Fifth
Street. Ingeneral, the Complex consists of buildingsin the 1000, 2000, and 3000 areas. Mgjor activities
include environmental science research, instrumentation and control s research and support, the ORNL
cafeteria, and several maintenance shops. The Solid State Division has a significant presence in the
area, and numerousbusi ness management functionsare performed fromBuilding 1000. Thesefacilities
range in age and condition from newly constructed office buildings to contaminated, decades-old
research facilities. Some of the older buildings contain legacy contamination as well as ongoing
environmental protection issues. The West Complex isafocal point for deactivation activities for the
next several years.

East: The East Complex contains more than 500,000 square feet of facilities located east of Sixth
Street. In general, the Complex consists of buil dingsin the 5505, 5510/10A, 6000, and 7000 areas. The
facilities house operations ranging from warehouses and shops to research projects involving
computational sciencesand fiber optics. East Complex facilitiesare al so supporting SNSactivities, and
the Complex is preparing to receive Fusion Energy operations that will be migrating from Y-12.
Multiple infrastructure issues include aging facilities, legacy contamination, and protection of the
environment.
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Y-12: The Y-12 Complex contains nearly 1 million sgquare feet of facilities located at the Y-12
National Security Complex. Primary occupantsof thefacilitiesare ORNL’ sEngineering Technology,
Fusion Energy, and Life Sciencesdivisions. Many of the facilities havelegacy contamination issues
that predate ORNL’s occupancy of the gpace. A major focusinthe near term will be deactivation of
buildings as ORNL continues a multiyear move out of Y-12 space. The movement of people and
operations from Y-12 is resulting in construction, maintenance, and logistical needs in the Centrd,
East, and West complexes.

Leased: The Leased Facilities Complex includes severa buildings outside the DOE Oak Ridge
Reservation, including the National Transportation Research Center, 1060 Commerce Park, 701
Scarboro Road, and 111 Union Valley Road. In the future, severa additional privately owned
facilitieswill be built on the ORNL main campus and leased back to UT-Battelle for DOE and other
work. Infrastructureissues will be addressed through contract management and oversight of facility
maintenance for these buildings.

Utilities: Inadditionto programmatic and landlord buildingfacility needs, the ORNL utiliti essystems
are also critical components of the plant infrastructure. Traditional utilities services, such as those
found in any industrial environment, are provided and managed by the FMD. The Utilities Complex,
asuborganization within the FM D, has the day-to-day responsibility for operating, maintaining, and
managingwhat hasbeen divided into twodistinct operating entities. The Electrical Operations Group
has responsibility for operating and maintaining the electrical distribution system and the central
chilled water system. The Mechanical Operations Group has operations and maintenance
respongbility for the Steam Plant, Sewage Treatment Plant, water reservoirs, and the associated
utility supply, distribution, and collection systems.

Other unique utility systems, such as central off-gas, process waste collection and treatment, and
radioactive waste handling and disposal, that are required to support the Laboratory’ s programsand
operations are provided by Duratek Federal Services under contract with Bechtel Jacobs
Company, LLC.

Appendix | detals the utilities systems with current activities and future needs impacting
infrastructure.

Significant Utilities Infrastructure | ssues:

Electrical: Although many improvements and upgrades have occurred over the years, many mid-
1940s electrical systems, both inside and outside of buildings, need upgrades to meet current codes,
to provide redundancy for critical applications, and to install metering and other energy-saving
technologies to improve system efficiency. An Electricd Systems Upgrade Line Item project is
currently under way that addresses some of theseissues, and afuture Line Itemis proposed that will
upgrade and improve ORNL’ s primary electrical substation. Other GPE and GPP needs have been
identified to address facility-specific needs, as well as to provide the equipment and technology
needed to ensure that maintenance personnel have the tools needed to operate and maintain this
critical and complex system.

While the current operating and maintenance focus is on the main ORNL plant site, work is
progressing on the construction of anew electrical substation and distributi on system at the SNS site.
This ORNL facility is located away from the main ORNL campus and has its own specific power
requirements—requirementsthat could not be met by extending ORNL’ sexi sting power system. The
Tennessee Valley Authority (TVA) is constructing a new 161-kV substation at the SNS site
specifically to address SNS needs. This substation will befed fromTVA’s161-kV Fort Loudon line
and can receive power from either the Fort Loudon Dam or through the Elza Switchyard. Becausethe
substation will become another important switching point on the TVA power grid, TVA will retain
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operating and mai ntenance responsibility for the 161-kV side, and ORNL will haveresponsbility for
the reduced voltage side of the substation. As designed, the substation will consist of two 45-MVA
transformersthat will reduce the 161,000 volts to 13,800 volts for internal distribution and usagein
SNS facilities and operations.

ORNL isalsoworkingwith other groupson aproposal that would transfer operating and maintenance
respongbility for the existing ORNL substation, Building 0901, to ORNL. This responsbility
currently resideswith the Power Operations Group working for BWXT at both the Y-12 and ETTP
sites. Due to logistical issues, as well as problems associated with having different employers and
contracts, groupsfromY -12, ORNL, and DOE areinvestigating different operating scenari osthat will
enabl e each site to become more independent and allow each to become more focused on achieving
and managing site-specific needs and requirements.

Compressed Air: Significant investments have been madeto upgrade the air production capability
at the Steam Plant. While air productionis not considered a problem, dryingthe air to alevel that is
needed by customers is becoming questionable. A new, 4000-scfm dryer unit is being proposed to
ensure research customer needs.

Natural Gas: Most of the natural gas distribution system within the Laboraory was congructedin
1948 and is still in reasonably acceptable condition. The geographical area served by the existing
system is centered in the older areas of the Bethel Valley Complex with no service lines extending
intothe Melton Valley areas or areas currently identified in plant revitalization plans. Facilities now
located outside the servicegrid in Bethel Valley and in Melton Valley either do not use natural gas
or have installed bottled gas manifold systems to serve in limited applications. A GPP is in the
planning base to upgrade the existing distribution system, but no plans exist to expand system
coverage using interna funds. Costs to extend naturd gas serviceinto the areasidentified for East
Campus redevel opment will be funded through the landlord GPP program.

Potableand ProcessWater : Several upgrades have been made and are currently beingimplemented
to improve the potable and process water distribution systems. Fire protection is a driver for many
of these issues. The FEVA Recommendations for Improvement have afocus on improvements to
legacy-type problems associated with water lines running through the older process areas within the
plant. Studies are being conducted to determine risks associated with water lines and potential leaks
inareaswhere potential existing contamination may bepresent. Current projectsfor new construction
will require upgrades and new installation of water lines. Much of this work will be funded using
specific project monies; however, some proposed improvements will address general needsto allow
ORNL to continue providing ORNL consumers with a safe and reliable water supply.

The SNS construction and the FY 2001 water plant transition from DOE to the City of Oak Ridgeare
two areas deserving special recognition. The SNS project required the relocation of over 1 mile of
ORNL'’s sole 24-inch water supply line. Part of the preliminary site work at the SNS involved
installation of anew 24-inch lineto replace the 1948 vintage line that bisected the SNS site. The new
line skirtsthe outside perimeter of the site and iswell out of the way of major construction activities
that have the potential to cause significant disruption of ORNL’s main campus water supply. SNS
construction forces and ORNL maintenance personnel are to be commended on relocating thisline
without significant disruption to the ORNL water supply. The SNSwater system that tees off this
mainwill become part of the ORNL water distribution system. Maximum water usage at the SNSsite
is expected to be in the range of 1 million gallon per day. This additional demand on the 24-inch
supply line should not cause delivery pressure or flow problems at either the SNS site or within the
ORNL main campus.

During the past few years, the anticipated change in management at the water treatment plant that
provides ORNL's water supply had been an area of concern due to the potential for disruption of
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services. Sincethe water plant' s trandtion from DOE to the City of Oak Ridge over one year ago,
however, ORNL has continued to receive the same high levels of qudity water and extraordinary
service previously enjoyed when DOE owned and operated the water plant.

Chilled Water: Water for air conditioning and process coolingis generated at acentral plant located
in the Bethel Valley portion of ORNL. This central chilled water plant serves the 4500 Complex as
well as Building 3500, Building 6010, and buildings in the 5500 Area. In general, most of the
production and distribution sysem isin good condition except for the need to replace aninoperable,
out-of-service 1200-ton chiller and a2400-ton cooling tower located at the central plant. Replacement
of this equipment will help equalize tower and chiller capacity and expand opportunitiesfor further
improvements and possible expansions of the service area. A 1500-ton cooling tower located at
Building 6000 isin need of replacement, and a cost-benefit must be performed to determine whether
replacement of the tower or expansion of the central chilled water system into the area is the best
option. An ongoing CFC chiller replacement project wasinitiated in 1994, which has been replacing
air conditioning units having thepotential to exceed regulatory limitsfor CFC releases should aleak
occur. Thiseffort isfunded through FY 2003 when most of the Laboratory’ svulnerabilitieswill have
been mitigated. An FY 2001 Laboratory Facilities HVAC Line Item is under way to upgrade
components attached to the chilled water system such as coils, supply fans, and controls. Its
compl etion will further improve the overall reliability and effectiveness of the system.

Steam: While the Steam Plant remainsreliable, the major equipment systems, including the bailers,
have exceeded their useful design lives A Steam Plant study was completed that identifies
replacement and upgrade projects necessary to continueto operatereliably andefficiently. The Steam
Plant study provides major component replacement and upgrades needed for planning. Severa
projects have been completed, and ongoing projects are planned for the next ten years to ensure
system reliability.

Stormwater: Generally, the condition and performance of the stormwater collection system is
adequate. A FEVA Recommendation for Improvement identified the need to dechlorinate flows
related to the use of once-through coolingwater systems. The Laboratory ispursuing projectsfor the
procurement and instal lation of recirculating cooling systems to eliminate this problem.

Conventional Waste (Sanitary/Industrial Wastes and Sanitary Sewage Collection and
Treatment): No major deficiencies have been identified. Animprovement to the east end collection
system to accommodate the new flows generated by the SNSfacilitiesis currently being sudied to
determine the need for potential upgrades. The Sewage Treament Plant is halfway through its
designed life. Proposed pollution prevention projects include a denitrification system to remove
nitrates from the plant’s effluent stream to reduce pollutant discharges.

Transportation I nfrastructure: Facility modernizati on, security, and saf ety have placed significant
emphasis on the current transportation infrastructure. Upgrades to the transportation infrastructure
include new parking lot construction, Bethel Valley Road improvements, Melton Valley Road
improvements, and other on-site transportation initiatives.

Nuclear Facilities: ORNL hasanumber of unique experimental and productionfacilitiesthat involve
nuclear or other hazardous materials. Thesefacilitiesutilize design featuresfor saf ety and implement
administrative controls to minimize the probability and consequences of an accidental release of
hazardous material to on-site and off-site receptors. DOE-STD-1027-92 provides guidance for the
categorization of these facilities based primarily on that facility’ s nuclear material inventory. Using
thisguidance, ORNL has one hazard Category 1 nuclear facility (i.e., HFIR), six hazard Category 2
facilities, and four hazard Category 3 facilities. Safe operation of these facilities is ensured by
implementing the safety systems and operating within the limitations established by DOE-approved
Safety Analysis Reports(SARSs) or Basisfor Interim Operations (Bl Os) and Technical or Operational
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Safety Requirements (TSRs/OSRs) devel oped in accordancewith DOE Orders 5480.22 and 5480.23.
As part of the ORNL Project Management Plan for Enhancing Non-Reactor Nuclear Facility
Operations, effortsare under way to upgrade theexisting Saf ety Basisdocumentationto meet 10CFR
830, Subpart B, “ Safety Basis Requirements,” by April 2003.

Non-reactor nuclear facilities are currently being transitioned to the Facility Management Model.
Reactor nuclear facilitiesare controlled through the Research Reactors Division. Appendix L provides
a description of each nuclear facility, infrastructure issues, and safety documentation needs and
upgrades.

Significant nuclear facility infrastructure issues include:

» Reactor Nuclear Facilities: A recent upgrade of the HFIR facility has been completed, and the
reactor iscurrently ininitial operations. Thefollowing infrastructureissuesare needed to ensure
user research requirements: (1) an increase in the size and intensity of existing neutron beams;
(2) addition of a cold neutron source and an experimental guide hall; (3) addition of severa
neutron beam guides and a second neutron guide hall and new instrumentation; (4) addition of
aneutron radiography/ tomography facility; (5) improvementsto isotope production, materials
irradiation, and neutron activation analysis capacities; and (6) improved/new user access
facilities.

*  Non-Reactor Nuclear Facilities: Recent studies of non-reactor nuclear facilities have identified
several needed improvements for ongoing operations and support to the research community.
Specific issues are related to upgrades to ventilation systems, electrical system improvements
for feed and distribution center systems, hot cell structure improvements (windows and
manipulators), obsolete equipment replacement, drawing updates, waste management system
upgrades, and process pump replacements.

3.2.3.2.5.2 Enhanced M aintenance Planning

The Enhanced Operational Discipline Initiative includes the task of upgrading the Laboratory's
infrastructure and providing effective stewardship of facilities and operations resources. A key
initiative for upgrading the Laboratory’s infrastructure is the Facilities Revitalization Project. An
outcome of this project is the ahility of the Laboratory to redirect the total existing maintenance
budget to an improved portfolio of buildings. This portfolio consists of a set of aged buildings that
have been greatly reduced in size (by about 1.2 million square feet) and a set of new buildings with
fewer initial maintenance demands. As aresult, the future maintenance budget, based on a cost per
square foot of operated space, will increase 50% in three years (from $3.73/square foot in FY 2002
to $5.72/square foot in FY 2004). A bigger budget will thus provide the opportunity to maintain the
overdl condition and enhance the longevity of Laboratory buildings. Maintenance expendituresin
FY 2001 were approximately $10.9 million, or 0.24% of RPV, and in FY 2002 they are projected to
increase to approximately $14 million, or 0.31% of RPV. This increase serves as an indicator of
continuous improvement toward achieving the appropriatelevel of maintenance, as described in the
National Research Council’s 1998 publication Sewardship of Federal Facilities: A Proactive
Strategy for Managing the Nation’ sPublic Assets, wherein having the necessary level of maintenance
ispictorialized in Fig. 3.19.
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Fig. 3.19. Effect of adequate and timely maintenance and repairson the
servicelife of a building. Source: National Research Council, Fig. 1-1 (p. 13) in
Sewardship of Federal Facilities: A Proactive Strategy for Managing the Nation’s
Public Assets, National Academy Press, Washington, D.C. 1998.

The Enhanced Operational Discipline Initiative is also expected to improve ORNL maintenance
requirements planning by promoting a more comprehensve, uniform approach to identifying
mai ntenanceneeds. Inthenew ORNL Facility Management M odel, each coreteam complex manager
will be responsible for theidentification and prioritization of facility needs. Within the coreteamare
building engineers and ESH& Q professionals who will not only utilize the information generated
through the CAIS but also their real-time day-to-day knowledge of the buildingsfor which they are
responsible and the expectations defined within the FUASs to establish appropriate needs and
priorities. It is also through these core teams and their familiarity with, and ownership of, the
facilities, that efficiencies in work management will be realized so that more of the limited indirect
maintenance funds can be applied to completion of craft work.

Specific initiatives being pursued to enhance maintenance planning and implementation include
development of plans for maintenance and upgrades to site utilities systems patterned after the
Central SeamPlant Ten-Year Plan developedin FY 1997. The Steam Plan hasbeen an effective tool
in guiding system upgrades and maintenance activities for the steam system to meet evolving
Laboratory needs. Additionally, a roof asset management program will be developed to maintain
Laboratory facility roof sat ahigh level of repair subsequent to the extensive ORNL roof replacement
program recently completed.

3.2.3.2.5.3 Security

The ORNL Laboraory Protection Division (LPD) has the overall responsibility for providing
classified matter protection and control, aforeign national visitsand assgnments program, aforeign
travel program, nuclear materials control and accountability, nuclear materials management,
personnel security, physical security, security program management and planning, andvisitor services
to all ORNL organizations and operations. The objective of the LPD is to implement appropriate
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security measures needed to protect against events that may cause adverse impacts on national
security, the environment, and the health and safety of Laboratory employees and the public, while
mai ntai ning an environment conducive tothe conduct of scientific research and devel opment and the
efficient operation of the installation. Appendix J provides additional information concerning
infrastructure security improvements at the Laboratory.

Under a prime DOE-ORO contract awarded in September 1999, Wackenhut Services, Inc. - Oak
Ridge (WSI-OR) started providing sel ected security servicesto ORNL on January 10, 2000. Although
WSI-OR provi dessome sel ect security servicesto the Laboratory, overall management responsibility
for ORNL 'smultifaceted security programsremainswith UT-Battelle. WSI-OR, however, doeshave
programmatic responsibility in two specific areas. ORNL Protective Force operations and the
Personnel Security Assurance Program.

Significant Security I nfrastructur el ssues: Construction of new accesscontrol portalsalongBethel
Valley Road wascompleted during FY 2002. The new portals provide amore efficient and effective
control mechanismfor maintaining authorized staff and visitor accessto thesite. To ensure continued
response to security needs, projects have been identified for closed-circuit televison (CCTV)
replacements, installation of a hardened central alarm station, upgrades to the intrusion detection
alarm systems, and continued improvementsto the automated access control systems.

3.2.3.2.5.4 Space Management and I nactive Surplus Facilities

ORNL s space charge system promotes effective and efficient use of ORNL buildings and equitable
distribution of the costs associated with maintaining these buildings. Space charge components
includefacility planning and administration, nonprogram Line ItenVGPP construction design, space
relocation (forced), lease costs, janitors, asbestos abatement (management), building maintenance/
services, HVAC maintenance, grounds maintenance, utilities on returned space, activity data sheet
(ADS) requirements, In-House Energy Management, and fire protection engineering. The Space
Allocation Management System (SAMS), which contai ns data associ ating a specific employee and
organization with occupied space, is used for all ocation of space charges. The space charge system
will continue to be refined to drive greater efficiency in the use of space, supporting the aims of the
Enhancing Operational Discipline Initiative. Currently, organizations are assessed space charges
based on two categories of space: (1) conditioned space at $21.60 per square foot and
(2) unconditioned space at $7.20 per square foot.

Asaresult of space chargeimplementation, morethan 600,000 squarefeet of marginal space hasbeen
vacated. Approximatey 350,000 square feet of this space has been completely deactivated. Seven
buildings, totaling 220,000 squarefeet, havebeentransferredtothe Y -12 National Security Complex;
15,000 square feet is contaminated and is being transferred to the EM Program in FY 2002.
Appendix K, TableK.1 provides alist of facilitiesthat are candidates for disposition to DOE-EM or
to DOE-SC. Table K.2 provides an outline of the ORNL Space Management Plan being devel oped
to support the Facilities Revitalization Project and other consolidation initiatives.

3.2.3.2.5.5 Facilities Consolidation and Deactivation

The FRP is responsible for developing and implementing an exit strategy for nonstrategic ORNL
facilities; transferring nonstrategic, uneconomicd, or underutilized facilitiesthat no longer support
the Laboratory’ smission to other parties; and placingfacilitiesthat cannot betransferredin a“cheap-
to-keep” mode (i.e., a state of minimum cost, with the minimum utilities, maintenance, and
surveillance) until ultimate disposition can be funded. Figures 3.20 and 3.21 provide the disposition
status of facilities at the ORNL main site and ORNL at Y-12.
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Aninventory of existing facilities uses and conditions has been devel oped to identify nonstrategic
facilities. Two disposition paths will be used to handle facilities determined to be surplus facility
transfer and facility deactivation. Facilitieson thetransfer pathwill betransferred to another program
(DPor EM) or to an entity such asthe Community Reuse Organization of East Tennessee (CROET).
Facilities on the deactivation path will be placed in “cheap-to-keep” mode and put under aroutine
surveillanceand maintenance (S&M) program. Thosethat meet thecriteriafor DOE’ sEnvironmental
Management Program will be transferred to DOE-EM as soon as possible.

ORNL faces an enormous challenge in the deactivation and disposition of itsnonstrategic facilities.
Many of these facilities are large and complex, and some contain multiple hazards. There are 40
facilities, representing approximatdy 1.4 million square feet, as candidates for disposition through
DOE-EM, and 57 facilities, includinganumber of trailers, that will remain theresponsibility of DOE-
SC. The estimated cost of facilities consolidation and S&M during the time frame of the ORNL
Strategic Facilities Plan (FY 2001-FY 2011) is $113 million. The estimated cost for ultimate
decontamination and decommissioning (D& D) of ORNL’s nonstrategic facilities is $126 million.

3.2.3.2.5.6 Energy Management

ORNL’sIn-House Energy Management (IHEM) program isdirected toward saving energy, reducing
energy costs, protecting the environment, enhancing the workplace environment, improving
operations, and providing leadership in the adoption of new energy technologies. The program has
yielded a 20% reduction in energy use per square foot of occupied space since 1985.

Several energy management initiatives are under way, and positive results are being realized. Key
activitiesinclude the following:

« About 43,000 fluorescent lamps have been replaced with more efficient lamps; almost 23,000
ballasts have been replaced with more efficient units that do not contain polychlorinated
biphenyls (PCBs); and about 900 occupancy sensors have been installed to switch off lightsin
empty rooms. Energy usage and costs have been reduced by 30 to 70% in the affected areas.

*  ORNL continuesto retire chlorofluorocarbon (CFC) chillersor replacethemwith high-efficiency,
non-CFC chillers. To date, 16 chillerstotaling 8,200 tonsin cooling capacity have been replaced.
As aresult, chiller energy use has dropped an average of 21% for annual savings of $280,000,
and CFC emissions have been cut by 5000 pounds per year, saving another $76,000 annually.

* Energy management control systems have been installed in 13 buildings. This includes the
installation of 19 variable-speed drives on supply and exhaust fan motors.

» Following an assessment of the energy efficiency of 16 office buildings at ORNL, one building
has been officially designated as an Environmental Protection Agency (EPA) Energy Star
building. Documentation of the performance of the Buildings Technology Center headquarters
buildingwas submittedto the EPA, andthe certification was subsequently awarded. Thiswasone
of the first DOE buildings to achieve this rating and only the second building in the State of
Tennesseeto do so. Electric metering has been added to 11 other candidate buildings so that they
can also be evaluated for Energy Star awards.



ORNL also intends to apply Energy Star rating criteriato future new facilities, major renovations,
and infrastructure upgradeswhere appropriate. ORNL’ scurrently planned Line Item, private-sector,
and State-funded facilities will be assessed using the Energy Star rating criteria.

In addition, the conversion of the ORNL Steam Plant from coal to natural gasis expected to save
about $1 million per year in operating costsand $8 millionin capital funding over ten years, while
also avoiding emissions from coal combustion.

ORNL is aso pursuing energy savings performance contracting (ESPC) as a way to implement
projectsusing thefunding and support of an energy service company (ESCO). When aprojectiscom-
plete, the ESCO is pad back from the energy savings. Once the ESCO is paid in full, the
infrastructureimprovements and future energy savings belong to ORNL. The first ESPC project has
been compl eted, and a second site-wide ESPC project proposal is being eval uated.

ORNL wasthefirst industrial participant in the Green Power Switch program established by TVA.
The program offers power produced using renewable energy sources such as sunlight, wind, and
landfill gas. Although this “green power” costs slightly more than power from traditional energy
sources, it is expected to improve regiona air and water quality by reducing waste and pollution. In
addition, increased demand should lead to expanded power production capacity and, eventually, to
lower costs.

3.2.3.2.5.7 Hazardous M aterials Transportation, Storage, and Handling

Many buildings at ORNL receive, store, or use hazardous materials or chemicals. Storage of
chemicalsistypically limited to amountsthat can be used in short periods andinvolve small amounts
or consumer volume (defined as laboratory quantities, which, if suddenly released, would have no
measurabl e of f-site impact). Larger volumes of hazardous materialsmay bestored in bulk at various
locations. Only two facilities have been identified asbulk storage areas, and neither poses any off-site
releaseimpact. The refueling station isthe primary location where large volumes of hazardousfuels
and oils arestored. It isseparated from other facilities by sufficient distance to minimize any on-site
or off-site impact from an inadvertent spill, release, or fire. The Materials Receiving Area provides
large-capacity storage for compressed gases used throughout ORNL. Gas cylinders are properly
secured to prevent inadvertent tipover accidents, and hazardous gases are segregated to prevent the
formation of toxic chemica combinations. Transportation of hazardous materials and chemicdsis
typicdly performed by the ORNL shipping and receiving function in accordance with all applicable
DOT regulations. A Transportation Safety Document (TSD) has been completed for on-site
transportation that provides a process to transport hazardous material with negligible risk due to
equivalent DOT safety practices when all DOT requirements cannot be achieved.

Chemicalsand radioactive materialsin transit within the ORR are packaged in accordancewith DOT
regulations or equivalent packaging requirements and are not considered capable of creating an off-
siterelease of hazardous materials. Moreover, receipt, handling, and storage of bulk chemicalsisnot
expected to affect facility operations. Efforts have been made to minimize the probability of these
types of accidents so that the potential for off-site releases from the affected facilitiesis minimal.
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Table 3.5 Future mission facility needs

Proposed
Title and description funding
year s(s)/type
Joint Institute for Neutron Sciences (JINS) FY 2005-06
» Center to provide a world-class user program that provides access to the capabilities of $8.0M
the SNS, HFIR, and other ORNL neutron sciences research programs. 60,000-square- State funded
foot facility housing office, laboratory, process, and meeting space for collaborations
HFIR M aintenance Building FY 2004-05
» Buildingto providefacilities critical to the maintenance and support of reactor $2.9M
operations. 22,000-square-foot facility to house maintenance shops and process space GPP
Small-Angle Neutron Scattering (SANS) Guide Hall FY 2001-03
» Building to provide the necessary space to support a new 20-m SANS instrumentanda  $4.3M
new 16-m biological SANS instrument, which will be dedicated to biological research BES
William L. and Liane B. Russell Laboratory for Comparative and Functional Genomics FY 2001-02
(LCFG) $13.9M
» Buildingto providefacilities for the location of the mutant mouse colony. 36,000- LI
square-foot facility with accredited, environmentally controlled accommodation areas
for housing animal research
Modifications to Building 1059 FY 2004-05
» Modifications to support research in LCFG by providing laboratories to perform $1.2M
microinjection of mouse embryos and cryopreservation of mouse gametes and embryos  GPP
ORNL Center for Systems Biology FY 2007-09
» Research programs for functional genomics, structural biology, proteomics, and $20.0M
systems biology staged facilities to house the Center for Systems Biology user facilities. LI

50,000-square-foot facility with a modular complex of buildings, equipment, and
supporting infrastructure to be located in the West Campus

Proteomics and Protein Complex Analysis Laboratory

» The Proteomics and Protein Complex AnalysisLaboratory would consist of a 130,000-
square-foot laboratory/office complex. This building would house facilities for cell
growth, molecular biology, protein chemistry, mass spectrometry, protein analysis, and
computational biology.

Joint Institute for Biological Sciences (JIBS)

» Center for the promotion and development of collaborative education and research in
the biological sciences of functional genomics, structural biology, and computational
biology and bioinformatics 60,000-square-foot facility housing office, laboratory,
process, and meeting space for collaborations

Modifications to Building 1503
» Upgrade of greenhouses and research laboratories to support plant genomics
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Table 3.5 Future mission facility needs

Proposed
Title and description funding
year s(s)/type
Private-Sector-Funded Facilities (Fig. 3.22) FY 2001-03
» Computational Sciences Building — Center for computer science research to address $72.0M
effective use of distributed computers and massive parallel computer systems composed  Private-sector
of symmetric multiprocessing clusters linked with high-speed network fibers. 137,000- funded
square-foot facility to house supporting laboratories, process space, offices, and
supporting infrastructure
» Engineering Technology Facility — M ultidisciplinary R&D facility relevant to energy
conservation and utilization; mechanical, structural, and thermal sciences; and
manufacturing sciences. 98,000-square-foot private-sector-funded facility to house
supporting laboratories, process space, offices, and supporting infrastructure
» Research Office Building — Multistory 133,000-square-foot office building for research
and support staff personnel
Joint Institute for Computational Sciences and Oak Ridge Center for Advanced Studies FY 2002-03
(JICS/IORCAYS) $10.0M
» JICS - User- and visitor-oriented facility to provide access to high-performance State funded
computers, inspire collaborations and outreach between ORNL and partnering
universities, facilitate enhanced high-speed networking systems, and facilitate auxiliary
technologies. 40,000-square-foot facility to house computing system laboratories,
offices, and meeting space for collaborations
» ORCAS-Theoretical and applied R& D-oriented facility to explore grand queries, big
thoughts, and major potentials for long-term program development for ORNL and core
universities. 30,000-square-foot facility to house state-of-the-art collaboration meeting
room with teleconferencing and computing networking, offices, and information
resource center
Energy Reliability and Efficiency Laboratory FY 2004-05
» Facility designed to operate as a demonstration of energy efficiency technology and to $16.0M
support R&D initiativesin distributed energy resources, electricity transmission and LI
distribution, and net zero energy building systems. 52,000-squar e-foot research facility
to be located in the Central Campus to house about 40 occupantswith conference/
meeting rooms, a highbay, and two cranes
Central Campus Research Building FY 2005-06
» Activity to provide for the construction of a research building of approximately 14,000 $4.5M
square feet. This facility will house a number of research programs currently located in GPP
Buildings 2024, 3115, 3080, and 2019. These very old and high-maintenance buildings
provide substandard space for many high-profile research programs. The new facility
will house multidivision programs supported by a number of agencies within the Office
of Science (KC, EW, and EB) with direct ties to other national laboratories and industry
Laboratory Expansion for Nanoscience Metrology and I nstrumentation FY 2000-02
» Space for scientific and engineering research initiatives for nanomaterials, $1.9M
nanostructures, and their applications. 3,000-square-foot renovation of spacein GPP

Building 3500 to house laboratory and process space with two new clean rooms

3-39



Table 3.5 Future mission facility needs

Proposed
Title and description funding
year s(s)/type
Advanced Material s Characterization Laboratory (AMCL) FY 2001-03
» Facility for next generation of research for materials characterization and for $4.8M
centralization of advanced materials structural characterization equipment to include the GPP
Aberration-Corrected Electron Microscope Facility to house the advanced materials
research user facilities. 12,000-square-foot structure with microscope modules
Center for Nanophase M aterials Science (CNM S) FY 2002-05
» National center for nanoscience research on soft materials, interfaces, nanoscale $63.8M
magnetism, and other nanophase systems that benefit from access to neutron scattering LI

Response to BES panel recommendations for the creation of Nanoscale Science
Research Centers

Provision of clean rooms and specialized equipment that cannot be accommodated in
existing space. 80,000-square-foot laboratory/office complex adjacent to the SNS
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3.3 RESOURCE PLANNING, PRIORITIZATION, AND ALLOCATION PROCESS

The ORNL ESHQ& | budget formulation and management planning process provides the planning
structure and tools needed to identify and prioritize ESHQ&| needs, make and communicate
cost-effective ESHQ& | risk-management decisions, integrate ESHQ&I into all activities and
operations, and establish accountability for ESHQ& | performance. ESHQ& | resource planning and
prioritization are implemented in a manner consistent with guidance from DOE, as provided in the
DOE Guidance Manual for the ES& H Planning Process, the Office of Environmental Management
Budget Formulation Guidance, DOE Order 430.1A, “Life Cycle Asset Management,” and any
supplemental guidance received from individual DOE program offices. The ORNL site planning
methodology is outlined in Fig. 3.23.

The process generally consists of the following steps:

» Needsassessmentidentification— Needsassessmentsare performed by ORNL organi zationsand
line management to identify the activities, systems, and programs needed to ensure the eff ective
management of operations, ES& H, and infrastructure risks and to create a culture within ORNL
that effectively integrates employee protection into work planning and the execution of work
activities.

» Activity data sheet (ADS) preparation — ADSs contain the essential scope, schedule, cost
estimate, and management i nformati on necessary for ORNL organi zationsto support planning and
provideinput to the budgeting process. ADSsare preparedfor all landlord programsand activities
neededto operate ORNL in amanner that protectsthe empl oyees, the public, andthe environment;
meet those requirements set forth in the ORNL Work Smart Standards and by DOE; and ensure
adequate infrastructure resources to meet the mission of the Laboratory.

» Risk-based prioritization of activities— The ORNL Risk Ranking Board uses a Risk-Based
Priority Model (RPM) to performrisk eval uationsof all landlord operations, ES& H, infrastructure
activities, and other identified ADSs. Usng the RPM, arisk-reduction benefit scoreisderived for
each ADS, and ADS scores are used to establish preliminary priority lists that are reviewed by
senior management. Priority adjustments are made, as necessary, in consideration of additional
planning factors.

» Allocation of resources — Resource planning and allocation are done on the basis of programs
essential for compliance, fulfillment of ORNL missions, and assurance of the safety and well-
being of ORNL personnel, the public, and the environment. Resourceallocation isdetermined by
supporting the highest-ranking activities within the target funding levels. The ORNL Leadership
Team and the DOE Site Office review and approve proposed GPP, GPE, and overhead programs.

For capital and operating cost requirements outlined in this plan, the individual projects will be
evaluated through this formal process prior to funds all ocation and project execution.
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Fig. 3.23. ORNL site planning methodology.



3.4 ORNL MASTER PLAN

The Master Plan for development of the ORNL Laboratory of the 21% Century has been formul ated
to meet the scientific needs of the research community utilizing thefacilities; provide asafe, quality,
and energy-efficient work environment for ORNL staff; and ensure adequate flexibility and growth
potential for future expanded research missions. The following description of the Master Plan
includes areview of thebasic guiding principles used in developing the plan, an overall view of the
long-term Master Plan, and separate descriptions of each of the phases of the Master Plan growth.
Appendix M provides detailed information concerning projects listed in the Master Plan.

3.4.1 Master Plan Vison/goals

The guiding principles for the ORNL Master Plan were developed early in the Laboratory
revitalization planning process and incorporated input from a variety of stakeholders, including
ORNL research, operations, ESH& Q, land use, program development, and DOE staff. From formal
brai nstorming sessions, stakehol der surveys, management- and staff-level briefings, and written DOE
guidance, an overall vision for the facilities revitalization effort was developed and adopted. That
visionisto provide ORNL staff with world-class facilities, consolidated a the main ORNL site, that
lay the foundation for ORNL’ s scientific excellence into the 21% century.

Specific Master Plan goalsto be realized when modernization is complete are defined in each of the
following areas:

Scientific Mission: Support the multiprogram nature of the Laboratory and accommodate program
growth and technol ogy changeswell into the 21% century. Integrate the program needsinto aresearch
campus environment that encourages interdisciplinary teaming.

Work Environment: Provide aquality work environment for employees and visitors that enhances
their productivity and attracts the next generation of world-dass scientiststo ORNL. Facilitieswill
containthe latest advancesin information technology and research laboratory infrastructure and will
be designed to provide maximum flexibility for program changes.

Environment, Safety, Health, and Security: Provide a safe, healthy, environmentally conscious,
secure workplace for employees and visitors. The Master Plan should maximize the use of already
disturbed (brownfield) areas for new devel opment, emphasize energy efficiency and sustainability
design features, and provide an open campus security environment wherever possible.

Operationsand M aintenance: Provide facilities and infragructurethat are efficient to operate and
maintain. New building designs will incorporate energy-efficient heating/cooling systems, utility
services, insulation, and exterior surface materials that are state-of-the-art, yet durable and
maintainable.

Architectural: Provide a new ORNL campus of unifying architecturd style that reflects the
mulitprogram scientific nature of the L aboratory mission and cel ebratesthe unique history of themain
ORNL siteand the natural beauty of East Tennessee. The new research facilitieswill be built around
an identifiable campus center where staff, visitors, and the general public will be welcomed and
allowed to meet and exchange idess.

To accomplish thegoal of afully modernized L aboratory of the 21* Century, ORNL has established

adedicated project team to implement the Facilities Revitalization Project. The FRP team reportsto
the Director for Facilities and Operations and has a Steering Committee led by the ORNL Deputy
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Directors for Operations and Science and Technology. DOE-ORO is providing direct support and
leadership for the facilities revitalization effort through asimilar Steering Committee headed by the
ORNL Site Office Deputy Manager.

The UT-Battellefacilitiesrevitalization approach isto provide new, integrated facilities constructed
in close proximity to the existing ORNL strategicresearch facilities, utilizingacombinationof DOE,
State of Tennessee, and private-sector financial resources. UT-Battelle will focus DOE capital
funding on capabilitiesthat are not likely to be financially or technically feasible by third parties, use
State funds for the type of shared scientific facilities appropriate for collaborative research, and use
private-sector construction for light laboratory and office support needs that accompany research
efforts. These facility typeswill be constructed in an integrated campus layout that allows the free
flow of scientific research between multidivision teams, with consistent architectural themes,
regardless of construction funding source.

Because of the magnitude of needed facilitiesimprovementsand the historical limitations on federal
funding availability, UT-Battelle has implemented an innovative use of federal, private, and State
funds to accomplish the facilities revitalization. The key component of this approachis the transfer
of land ownership fromDOE to allow for (1) construction and lease of buildings by the private sector
and (2) siting and construction of State of Tennessee fecilities. A mutually acceptable approach for
land transfer has been devel oped between the DOE-OR Realty Officeand UT-Battellethat involves
the use of DOE' s authority under Sect. 161(g) of the Atomic Energy Act and the establishment of a
not-for-profit 501(c)(3) corporation by UT-Battelle tha will be the responsible party for acceptance
of the DOE land, with subsequent lease of that land to the private sector for construction and space
rental of the property to UT-Battelle (with DOE approval) for research activities. Under this
arrangement, UT-Battelle utilizes the 501(c)(3) corporation to oversee land management, building
construction, and lease (for private sector) or MOU implementation (for State of Tennessee) for the
FRP, and DOE hastransferred, through fee simpletitle viaa Quitclaim Deed, specifically identified
parcels of land to that development corporation. A block-flow diagram of this approachis provided
in Fig. 3.24. The legal and contractual details associated with this concept are beyond the scope of
this document but can be obtained through contact with the UT-Battelle or DOE project managers.

This unique approach requires integrated planning and new facilities construction and operations
model s to be employed; hence, the decision to implement the first phase as an identifiable project
with a specific short-term mission and scope. The FRPteam will define the process, implement it for
thefirst round of construction, and providethe project execution framework for the remaining phases
of the revitalization effort. However, those future projects will be managed as part of the routine
ORNL Facilities and Operations organization mission.

3.4.2 Master Plan for ORNL Site Development

A view of the Master Plan for long-term site development at ORNL isprovided as Fig. 3.25, with the
planned new facilities highlighted in color by phase of construction. This plan, incorporating the
vision and goals described above, focuses on a multicampus layout (East, Central, and West
Campuses) to accommodate the multiprogram nature of ORNL research activities. The East Campus
was structured to continue the historical mission work in High Energy Physics, Computational
Sciences, Chemical/Analytical Sciences and Engineering, and Materials Research, as wdl as to
provideexpansion roomfor the Engineering Technology field of study and futurecollaborationswith
UT and the broader university community through new Joint Institutes. The West Campus Master
Plan focuses on support of Environmental and Life Sciences research needs, making the Marilyn
Lloyd Environmental and Life Sciences Complex historical visionareality. The Central Campusplan
for redevelopment is a bit more
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Fig. 3.24. Property/facility leaseflow diagram.

complicated, due to the presence of alarge number of contaminated facilities that were critica to
ORNL's early years and are now part of the EM Program for D&D. That portion of the ORNL site
will continue to beaprimary areafor Solid State, Materials, Energy, Instrumentation, and Chemical
Technology research, but with limited new facilities construction planned until D&D activities are
completed in 10 to 15years. Oncethe Central Campusareaisreturned to useable/ buildable status,
then additional research and support development will occur as part of the long-term Master Plan.

The multicampus site layout provides identifiable campus centers for development in the East,
Central, and West portions of the site, around commons areas that promote researcher collaboration,
and with reasonable walking distances maintained for al critical services to promote energy
savings and improved worker health. The close-pack arrangement of new buildings, and their
purposeful proximity to the existing strategic ORNL buildings, minimizesthe arearequired for new
development and allows reuse of aready disturbed land (parking lots, remediated sites) in a
brownfield-type approach. The natural areas on the hillsidesoverlooking the ORNL siteto the north
are maintained in their current state under this plan. This entrance area comes to afocal point at the
Research Support Center wherevisitorsto theLaboratory will bewel comed, conferencefacilitiesare
provided, and ORNL staff are encouraged to congregate and collaborate in themain cafeteriafacility
and surrounding open areas.

Architectural consistency will be provided within each campus to ensure blending of new
construction with the existing strategic structures, while allowing state-of-the-art improvements in
building sustainability designs. Recognition of the history of the ORNL sitewill beacritical element
of the design and siting of new buildings, with preference given, where possible, to protecting those
important features
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of the Laboratory. The proposed site layout, use of between-building spaces, and dispersed parking
concepts are predicated on a change in the physical security approach at the Laboratory. Such a
change would involve, in its simplest form, implementation of access controls on a building-by-
building basis through a badge-reader-type system at each building entrance, while Ste access will
be controlled at new portals located east and west of the devel oped site on Bethel Valley Road.

The emphasis of theMaster Planis on the main ORNL sitein Bethel Valley sincethe mgjority of the
research staff and the old facilities are located there; however, theimportant missions at HFIR and
the Robotics and Process Systems areas (the 7900 and 7600 Areas, respectively) are also integrated
into this plan. Facilities improvements and new construction investments will continue to be made
in those areas throughout the planning horizon, as noted in the details that follow. As well, the
significant investment being made by DOEin constructing the SNSisfactored into the ORNL Master
Plan, with recognition of the entrance requirements for that facility and the availability of shared
resources and facilities.

3.4.2.1 East Campus Design Features

The East Campus (see Fig. 3.25) is built around the new ORNL Research Support Center as the
central point for interfacewith vistorsand for congregation of Laboratory gaff. Thisfacility contains
the visitor reception area, the main ORNL cafeteria, and the primary large auditorium for L aboratory
seminarsand briefings (with adjacent breakout conferencerooms). These conferenceroomswill also
become a critical resource to the Laboratory for support of normal research project teams,
university/commercial partnerships, and routineaudit teams. Commonsareasin front and behind the
Research Support Center will provide a quality environment for researcher/visitor interactions and
congregating space for conference attendees and lunch-time crowds.

Support for the research mission is a primary emphass in the East Campus design, with siting
proposed for up to eight new research and related buildings within walking distance of the Research
Support Center and the current research/administration hub of 4500N/S. These buildings will be
phased, as required by program growth, and located in strategic proximity to collaborating
organizations. Existing research |aboratories and officesinthe 4500N/S complex, aswell asthosein
the Physics and Computational Sciences complex inthe 6000 Areaand theHTML area (4515), will
be upgraded, as required, under this Master Plan to bring them up to 21* century technology and
infrastructure capabilitiesto allow themto continue serving as the research backbonefor this portion
of the L aboratory.

A key component of the new research capabilitiesin the East Campuswill bethe addition of afacility
to house the Joint Institute for Computational Sciences (JCS) and the Oak Ridge Center for
Advanced Studies (ORCAS), a commitment made by the State of Tennessee as part of the UT-
Battellefacilitiesrevitalization proposal . Thisuser-facility/scientific-collaboration-type buil dingwil|
be consistent with the open campus nature of the East Campus setting and will be sited to best
accommodate researcher/visitor needs. The location of thisfacility is shown in Fig. 3.25.

Additional facilities currently under construction in the East Campus are a Computational Sciences
Building, an Engineering Technology Facility, and a Research Office Building. The Computational
Sciences Building, to be located near the JICS, will contain the latest high-speed super computer and
research staff associated with computational science research and development. The Engineering
Technology Facility will consist primarily of laboratories for testing and research associated with
transportation, material sdevel opment, and energy research. Research and support staff will behoused
inthe Research OfficeBuilding, whichwill belocated adjacent to these new research facilities. These
three facilities, which will contan in excess of 350,000 square feet of new space will be
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interconnected and are designed to improve circulation among 4500N, JCS/ORCAS, and the
Research Support Center to promote collaboration.

Utilities and infrastructure improvements will be made as part of the development of the East
Campus, with upgrades anticipated in potable water, dectrical distribution, steam, HVAC, and
wastewater collection/distributi on systems. Asthe majority of new facility construction activitiesare
sited on the former main ORNL parking lot, replacement of that critical piece of infrastructure also
becomesimportant. Traffic flow and parking availability planning has been factored into the Master
Plan, with particular emphasisontraffic calming along Bethel Valley Road, visitor parking associated
withthe Research Support Center, and use of previously disturbed areasfor provision of staff parking
near places of work assignments.

3.4.2.2 West Campus Design Features

The emphasisonthe West Campusdevelopment (Fig. 3.25) isto consolidate Environmental and Life
Sciences research activities into an identifiable complex surrounding a natural commons area. The
existing strategic research facilities housing ESD and Life Sciences Division (LSD) staff will be
retained and upgraded as required to meet the state of science in the 21* century. Adjacent to those
buildings, the new Laboratory for Comparative and Functional Genomics, the Joint Institute for
Biological Sciences, and a proposed Center for Systems Biol ogy office/laboratory facility will be
constructed around a commons area, al of which are tied visibly to the East Campus by the
landscaped avenue that runs east to west through the main ORNL site. Accomplishingthisvision for
the West Campus will require the demolition of Building 1000, one of the prime examples of
outdated, substandard officebuildingsthat arethefocusof therevitalization effort. Similar to the East
Campus, upgrades will have to be made in the general infrastructure of the West Campus to
accommodate planned growth and replace/reorient roadways and parking.

3.4.2.3 Central Campus Design Features

Few design features have been devel oped at thispoint for thelong-range redevel opment of the Central
Campus area (Fig. 3.25), since remediation of the mgjority of the sructures located there is still 10
to 15 years away. What is planned, however, is the continued use and upgrade of current strategic
research facilities in the heart of the campus, the addition of a few key near-term facilities in
proximity to existing concentrated program complexes (e.g., the Energy Reliability and Efficiency
Laboratory), and longer-term development of a central commons area to be bounded by future
mission-related research laboratories/offices. In addition, the Master Plan includes an ultimate
rel ocation of ORNL support services capabilitiesfromthe 7000 Areainto thecenter of the ORNL site
to compl ete the consolidation of ORNL operationswithin the compact, three-campus setting. While
the existence of closed/remediated EM siteswithin the Central Campusareawill certainly restrictthe
locationand typeof buildingssited, sufficient unrestricted devel opment areas are expected to be made
availablefor the needed ultimate consolidation. Infact, early planned reuse of the remediated surface
impoundmentsareafor parking isagood example of the type of brownfield redevel opment that will
be the hallmark of the Central Campus revitalization.

3.4.3 Master Plan Phasel: FY 2002-06

Accomplishment of all of the ORNL Master Plan objectiveswill obviously take many years. Phasing
of the project will be required to correspond to the availability of each of the various funding types,
the programmatic needs of the research organizations, and the constraints of the existing/planned
infrastructureto support construction and operations. Thefollowing discussionof each of theplanned
construction phasesisintended to outline the general goals desired for accomplishment during those
time frames, blendingthe reality of these constraints with the strong push from the Office of Science
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to modernize ORNL on an ac celerated schedule. The Master Plan has been separated into three
primary phases, representing plans for the periods FY 2002-06, FY 2007-11, and beyond FY 2011.
Obviously, the details of specific projects and timing getsless clear after the first five years, and for
the period beyond FY 2011, information deal s only with general programmatic mission potential and
the anticipated successful remediation of the Central Campus area by EM.

Phase | isthe most critical stagefor therevitdization effort, asit is here that the concept of private-
sector involvement and State of Tennessee investment inthe ORNL campus upgrade must happen.
Itishere, al'so, wherethe“new” look of 21* Century ORNL beginsto take shape around the Research
Support Center in the East Campus and the Laboratory for Comparative and Functional Genomics
in the West Campus. This phase also includes completion of the rel ocation of ORNL staff (from off-
sitelocationsat Y-12 and most leased space) to the main ORNL site. Details of the activitiesin each
campus area are outlined as follows.

East Campus. The research campus nature of the Laboratory will appear during Phase |, with the
planned construction of the Research Support Center, three private-sector research buildings, two
State of Tennessee Joint Institutes, a general purpose support office building, and the infrastructure
that integrates the new facilities with the existing Laboratory and provides a new faceto the public
and visiting scientists. In addition to the new construction, renovations will begin to take place on
existing research and support buildings to accommodate staff consolidation and new science
initiatives, the most notabl e of those being the upgrades to 4500N/S, the HTML, and Building 5500
(for ESH& Q consolidation). Researchwings of the4500N/S complex will be prioritized for upgrade,
and staff will be temporarily relocated in aphased approach to allow the existing 1950s |aboratories
to be updated to current technology. Adjacent to the HTML, a new facility, the AMCL, will be
constructed to allow consolidation of the primary ORNL electron microscopesinto asingle, unique,
and highly stable facility to support long-term use of these supersensitive instruments.

As described earlier, the Research Support Center will contain the most public parts of the campus,
housing the visitor reception area, main Laboratory conference center, and cafeteria. Thisroughly
53,000-square-foot facility will be built with DOE Line Item funds and will become the “ gatement”
building for ORNL, with design features that will emphasize the importance of ORNL as one of the
country’s premier research inditutions and incorporate energy efficiency and sustainability in
building materials of construction and operation. Its glass facade will front the expanded pond area
to the east and acourtyard to the west, providing ORNL staff and visitors an opportunity to embrace
the beauty of the East Tennessee setting of the Laboratory during normal conduct of business.
Similarly, each of the private-sector buildings will have aview to the north of the existing pond and
hillside landscape through glass-enclosed frontsthat form the southern boundary of the new campus
guadrangle. These roughly 120,000-square-foot laboratory/office buildings will be built in astyle
complementary to the Research Support Center but will be focused on very specific researchmission
functions. One will be dedicated to the work performed by Engineering Science and Technol ogy
Division, which will be moved from itslocation & Y-12 into afacility designed to house its special
mechanical, thermal, and material s research needs. The second will be designed for movement of the
ORNL supercomputer capabilities into 21% Century Laboratory space and establishment of a
Computational Science Building at ORNL. The third private-sector building is expected to house
energy and materials research staff, aswell as support organizationscritical to the research mission.

The other new buildings in the East Campus area consist of a DOE GPP-funded office building
adjacent to the existing Building 5002, and thetwo State-funded joint institutes. The Joint Institute
for Computational Sciences and the Oak Ridge Center for Advanced Studieswill be sited in the East
Campus, in close proximity to the Research Support Center and the ORNL Computational Sciences
Building to ensure close ties to those complementary functions. The East Campus Service Building
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has been proposed to provide a new, more space-efficient and centrally located home for the ORNL
Graphics and Reproduction Center, along with office space to be used for temporary overflow space
for staff being displaced during the 4500N/S complex upgrades. This facility is expected to utilize
the standard office design concept for GPP officesthat has worked so effectively in minimizing the
cost of construction of standard office facilities at ORNL. The 4500N upgrade program will be
initiated in Phase | and will focus on Wing 4 and the headhouse portions of that complex asthefirst
Line Item project, with subsequent projects (over a ten-year period) sequenced, as appropriate, to
addressthelaboratory upgrade needsintherest of 4500N, 4500S, and the adjacent attached buildings,
such 4501, 4505, and 4508.

The primary infrastructure improvementsin the East Campusduring Phase| will be associated with
providing necessary utilities support to the new facilities construction; construction of the roads,
walkways, and commons areas between buildings; and the replacement of parkingthat is eliminated
by new campus construction. Another key infrastructure change during Phase | is the reorientation
of the security perimeter for the main ORNL site to allow building-controlled access in the East
Campus and implementation of arevised traffic/parking plan.

Central Campus. Limited development will be initiated in the Central Campus during Phase | due
to ongoing environmentd remediation activities throughout this campus. The Advanced Materials
Characterization Laboratory, a12,000-square-foot facility, will house el ectron micrascopesthat will
foster state-of -the-art materialscharacterization. Thisfacility will be constructed adjacent to, and west
of, the High Temperature Materials Laboratory. The Energy Reliability and Efficiency Laboratory,
a new multistory building of approximately 52,000 square feet, will be constructed in the Central
Campus. It will be located at the north entrance of ORNL and will provide facilities for R&D
activitiesin support of the Energy Efficiency and Renewable Energy programinitiativesin distributed
energy resources, el ectricity transmission anddistribution, and net zeroenergy building systems. This
buildingwill bean attractive state-of-the-art facility designedto operate asademonstration of energy
efficiency technology. Energy Star certificationwill be sought for applicabl e porti onsof the buil ding,
which will include on-site power generation, virtual laboratory capabilities, and built-in flexibility
to incorporate new R&D and next-generation technologies. Utilities will be extended from the
existing distribution systems adjacent to the site and will be upgraded as required. New parking lots
will be provided in areas that have been remediated by the EM Program.

West Campus. Phase | activitiesin the West Campus will be centered around the new Laboratory
for Comparative and Functional Genomics, aDOE Line Item now in the design stage that will house
the ORNL mouse colony critical to ORNL’s future genomics research. This 35,000-square-foot
facility will allow the mouse colony to be moved from its historical (but now deteriorated) home at
Y -12 and open the availability of that important DOE resource to abroader research community.

That enhanced research community will be better able to utilize this resource through the Joint
Institute for Biological Sciences (JIBS), a Sate of Tennessee funded research laboratory and office
facility to be co-located in the West Campus during Phase |. Only the necessary infrastructure to
support the construction and operation of thesefacilitieswill be provided inthe West Campus during
Phase |, with commons areas, restructured parking, and roads to await Phase I funding.

7600 and 7900 Areas Devdopment. While not within the main ORNL campus boundaries, critical
activities are occurring in the Phase | time period in the HFIR/REDC complex (7900 Area) and the
Robotics and Process Systems Complex (7600) Area that are important to the overall ORNL
revitalization initiative. The improvementsto HFIR operations and research capabilities occurring
during their ongoing upgrade programs will make the reactor and adjacent facilities more user-
friendly and available. To support that increasein mission, several DOE GPP-level projectswill be
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undertakenin Phase | that will eliminate multipletrailers housing research and support staff, provide
much-needed highbay operations and storage areas, and improve the user-facility status of the
complex. The 7600 Areahas been selected to bethe location for consolidation of staff and facilities
that have been higorically located a Y-12. To allow that consolidation to occur, staff from several
divisionsin existing 7600 space will have to be movedto the East Campus, upgrades provided for the
vacated space, and new DOE GPPfacilities constructed (for highbay process spaceneeds). L ocations
of the planned new fecilitiesin the 7600 and 7900 Areas are shownin Figs. 3.26 and 3.27.

Spallation Neutron Source. The SNSis an accel erator-based, next-generation neutron scattering
facility that is under construction on the ORR. It will produce neutron beams that are 12 times as
intenseasthose avail ablefromany existing pul sed source, enabling researchersto see” never-before-
observed detail sof physical and biological materias, ranging from high-temperature super-conductors
to proteins. The SNSis the top-priority project of DOE’s Office of Science (DOE-SC), which has
committed nearly $841 million through FY 2002 for itsdesignand construction. It will play akey role
in supporting DOE’ sgoals and strategies in science. (Fig. 3.28).

General-Purpose Line Item, GPP, and GPE Projects. In addition to projects directly associated
with the Facilities Revitalization Project, there are numerous projects for general -purpose facilities,
improvements, and upgrades needed to assure the adegquacy and viability of ORNL’ s utility system,
facilities, and other siteinfrastructure. Figures 3.29 and 3.30 show | ocations of general-purposeLine
Items and major GPP and GPE projectsin Bethel and Melton valleys, respectively. Descriptions of
these projects areincluded in Appendix M.

3.4.4 Master Plan Phasell: FY 2007-11

Phase Il of the Master Plan focuses on continuation of the upgrade to the 4500N/S complex in the
East Campus area, additional development of the West Campus quadrangle, and refinements of the
infrastructure (roads, parking, and utilities) across the ORNL site (Fig. 3.25). While the site
construction efforts decrease in Phase Il of the plan, significant investments are made in the
placement of vacated buildings in “cheap-to-keep” mode and implementation of facility
decommissioning for the highest-priority projects. During this phase, cost savings from the Phase |
exit from inefficient buildings will peak and will help fund many of the ongoing maintenance
improvements needed for the remaining inventory of ORNL facilities.

East Campus. The primary construction activities in the East Campus during this phase will be
continuation of the 4500N/S complex laboratory upgrade projects, with completion of that work
expected in Phase l11. Infrastructure improvements will also continue throughout Phase 11, focusing
on final road and parking lot upgrades to support the private-sector buildings, traffic calming
improvements along Bethel Valley Road, and the more routine utilities and facilities needs for the
existing main plant area.

West Campus. Inthe West Campus, Phase |l brings form to the commons quadrangle at that end of
the ORNL site. A new Center for Systems Biology Line Item facility will be constructed with
common space between it and the Genomics Laboratory/Joint Institute for Biological Sciences
complex further to the west. The Biological Sciences facility will provide space to complete the
consolidation of all LSD staff from off-site and other on-sitelocations, finally bringing tofruition the
concept of the Environmental and Life Sciences Complex.
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General-Purpose Line Item, GPP, and GPE Projects. In addition to projects directly associated
with the Facilities Revitalization Project, there are numerous projects for general -purpose facilities,
improvements, and upgrades needed to assure the adequacy and viability of ORNL’ s utility systems,
facilities, and other siteinfrastructure. Figures 3.31 and 3.32 show locations of general-purposeLine
Items and major GPP and GPE projects in Bethel and Melton valleys, respectively. Descriptions of
these projects areincluded in Appendix M.

3.4.5 Master Plan Phaselll: Beyond 2011

Whileprogrammatic and siteinfrastructure needsare not well defined for the period beyond FY 2011,
the Master Plan hasincorporated the necessary flexibility and expansion room to accommodate any
level of growth that would conceivably occur. This phase of expansion could involve construction
of office/laboratory spacein the East Campus north of 4500N, additional office/laboratory spaceto
the east of the 6000 Area, new Environmental and Life Sciences expansion in the West Campus,
and/or redevel opment of aCentrd Campus areaon sites that are remediated by the EM Program by
that time frame (Fig. 3.25). The specific location and program content of those facilities would be
determined in the outyears, but the Master Plan approach provides growth potential in areas adjacent
to all major science centers within the ORNL main research campus. At this point intime, it may be
appropriate to relocate the service functions currently being performed in the 7000 Area into the
Central Campus redevel opment in order to makethat support moreefficient in serving the Laboratory
research mission and allow appropriate disposition of those aging facilities.

Infrastructure needs to support the long-range site development will be addressed as decisions are
made on the ultimategrowth locations. Utilities upgrades and distribution, aswell asroad access and
parking improvements, will be provided as required.

3.5 MASTER PLAN COST AND SCHEDULE

Based on theMaster Plan presented in Sect. 3.4, an analysis of the cost and schedul e associated with
implementation of identified planned projectsis shown in Table 3.6. The cost tablesin Appendix N
provide detailed cost information for each project identified in the Master Plan. Cost and schedule
information is necessarily preliminary; detailed construction project estimating will be completed as
projects are initiated for design.

The preliminary cost estimates provided are based on the use of site- or region-specific cost factors
for each of the primary projects expected to be accomplished during the planning period. These
factorsinclude (1) current operating costs of facilities, (2) transition costs of facilities, (3) routine
annual S&M costsfor transition facilities, (4) gross D&D costs for permanent disposition of surplus
facilities, (5) construction costs for facilities to be built by DOE, the State of Tennessee, and the
private sector, and (6) relocation costs for moving staff and associated equipment/furniture into
new/refurbished facilities.

Traditional funding sources for infrastructure modernization include GPP and GPE budgets,
programmatic Line Items, and DOE’s MEL-FS Program. The funding levels for landlord GPP and
GPE inTable 3.6 for the years FY 2002 through FY 2008 are the target funding levels provided by
the Office of Sciencein April 2002. Alsoin April 2002, aninterim I nstitutional GPP (IGPP) program
was authorized for theyears FY 2002, 2003, and 2004. Projectionsfor IGPP funding are provided for
each year in Table 3.6. The IGPP programwill provide much-needed additional funding; however,
additional landlord GPP, GPE, and MEL-FS Program funding is still needed to support the
most desirable
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Table 3.6. Projected funding requirementsfor ORNL site development
($in millions)

FUNDING SOURCE 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011
DOE Funding

Landlord Line Item 7,620 10,816 12,230 24,385 31,225 28,050 26,600 23,400 20,600 18,200
Landlord GPP 7,029 6,200 6,400 6,500 7,200 7,800 8,000 9,350 13,200 10,800
I nstitutional GPP 2,250 3,870 5,540 5,200 4,825 3,515 3,200 3,800 2,100 1,100
Landlord GPE 1,413 2,549 2,820 1,900 1,900 2,000 2,000 6,140 7,231 7,179

Total 18,312 23,435 26,990 37,985 45,150 41,365 39,800 42,690 43,131 37,279
Programmatic Line Item 293,305 236,971 149,600 119,980 68,400 82,900 52,800 30,400 1,400 1,400
Programmatic GPP 2,810 9,523 9,563 8,170 7,325 500 1,350 500 0 0
Programmatic GPE 271 596 750 0 0 0 0 0 0 0

Total 296,386 247,090 159,913 128,150 75,725 83,400 54,150 30,900 1,400 1,400

State of Tennessee Funding

Facilities Construction 8,000 2,000 2,000 8,000 6,000 0 0 0 0 0
Facilities Operation 0 206 212 436 672 692 713 734 756 779

Total 8,000 2,206 2,212 8,436 6,672 692 713 734 756 779

Private-Sector Funding

Facilities Operation & Utilities 0 3,652 8,550 8,550 8,500 8,500 8,500 8,500 8,500 8,500

Total 0 3,652 8,550 8,550 8,500 8,500 8,500 8,500 8,500 8,500

DOE Operating Expense

Facilities Consolidation 1,200 4,500 14,900 875 500 225 225 225 225 225
Facilities D&D 3,125 1,200 15,700 20,000 15,000 10,000 5,000 5,000 5,000 5,000
Facilities Operation 20,600 20,600 20,600 20,600 20,600 20,600 20,600 20,600 20,600 20,600

Total 24,925 26,300 51,200 41,475 36,100 30,825 25,825 25,825 25,825 25,825




development schedule for ORNL's Facilities Revitalization Project. ORNL has also established
innovative arrangementsto add funding from the State of Tennessee and the private sector to support
modernization needs.

Figure 3.33 is a needs chart for landlord funding to support the timely implementation of
infrastructure modernization at ORNL. The FY 2001 through FY 2003 figures for genera plant
projectsand general-purpose equipment reflect current budget guidance from the Office of Science.
FY 2004 through FY 2011 reflect requirements, originally identified in the FY 2000 ORNL Strategic
Facilities Plan, which have subsequently been updated to reflect the impact of actual budgets. The
Line Item project requirementsreflect all funding for each Line Item being budgeted in thefirst year
of the Line Item schedule.

A high-level schedule of major modernization projectsis shownin Fig. 3.34.
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4. CONCLUSIONSAND RECOMMENDATIONS

The vision to establish ORNL as a 21* Century Laboratory and to ensure that the Oak Ridge
Reservation (ORR) servesas an integrated science, education, industrial, and technology complex is
vital to the future mission of the Laboratory. UT-Battelle has established a comprehensive and
innovative approach to accomplish this vision and has the support and cooperation of DOE, the State
of Tennessee, and stakeholders. With completion of the ORNL Integrated FacilitiesMaster Plan and
attainment of goalsfor the ORR, present missionswill be successfully achieved while preparing for
changing national goals and interests and reduced federal budgets.

4.1 LAND AND FACILITIESPLAN CONCLUSIONS

The ORR is a unique and irreplaceable resource for DOE to use for its national science and
technology missions. Availability of the land on the ORR for future DOE projects requiring large
land areas (e.g., SNS, Fusion Energy, environmental research, safety, and security) is a primary
concern.Future use is to include a mixture of activities that are compatible with and contribute to
ongoing and anticipated DOE missions. According to current plans, the reservation will be used to
support many of the same programs it currently supports while adapting to changing national goals
and interests and reduced federd budgets. Portions of the reservation will be used to promote the
development of private-sector enter prisesinwaysthat are consi stent with and complementary to DOE
missions. Asoutlined in Sect. 2, input from discussionswith DOE programs as part of the DOE Land
Use Planning Process indicates that most of the ORR land, except for areas around ETTP, will be
needed for future DOE missions during the next 5 to 20 years. Land use planning for the ORR should
identify and prioritize needsfor preservation of reservation land to meet the requirements of existing
and future scientific facilities, environmental research, education, and other compatible uses.

ORNL currently has oneof the oldest physicd plantsin the DOE laboratory system, which requires
effortsto maintain, renovate, and rehabilitate general -purpose buildings and utility systems, aswell
asto provide new mission-related facilitiesfor expanded scientific endeavors. Asoutlined in Sect. 3,
ORNL has developed a Master Plan for site development that supports the Laboratory’s expected
mission needs during the planning period; establishes a safe, high-quality, energy-efficient work
environment for research and support staff in aresearch campus setting; and addressesthe long-term
mai ntenance and ultimate disposition of “retired” facilitiesinan environmentdly acceptable manner.
This plan will result in the consolidation of ORNL space from the current occupied levels of more
than 4.8 million sgquare feet to just over 3.2 million square feet, with the consolidated staff residing
amost exclusively at the main ORNL site. Considerable resources will be required for the
consolidation, deactivation, disposition, and surveillance and maintenance of excess facilities. The
Master Plan outlines aphased approach to facilities moderni zation, with the primary emphasis during
the planning period placed on establishing the East Campus infrastructure, constructing and
refurbishing critical mission-oriented research facilities, and moving staff from Y-12 to the main
ORNL site. The second phase will include completion of the Eag Campus core congruction,
continuing consolidation of off-site staff at the main ORNL site, and primary development of the
ORNL West Campus for life and environmental sciences research.

The Enhanced Operational Discipline includesthetask of upgrading the Laboratory’ sinfrastructure
and providing effective stewardship of facilities and operations resources. The devdopment of a
management process to enhance research and support operations through Facility Use Agreements,
Complex Managers, Facility Core Teams, and integrated operations has been initiated. The system
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will define work processes and ownership, establish responsibilities and authorities, and develop
continuous improvement targets for work processes.

ORNL faces an enormous chal lenge in the deactivation and disposition of its nonstrategic facilities.
Many of thesefacilitiesarelarge and complex, and some contain multiplehazards. The estimated cost
of facilities consolidation and S& M during the time frame of the ORNL Strategic Facilities Plan
(FY 2001-FY 2011) is$113 million. The estimated cost for ultimate D& D of ORNL’ s nonstrategic
facilitiesis $126 million. Under the present schedule and budget projections, most D& D activities
will be conducted after FY 2011.

4.2 LAND AND FACILITIESPLAN RECOMMENDATIONS

4.2.1 Oak Ridge Reservation

1

Land must be preserved for future DOE programs. (The ability and/or opportunity to acquire
another land area such asthe ORR is not feasible.)

Research and scientific values are critical and must be reflected in land use planning.

Buffer zones must be considered. (They are required by environmental Records of Decision,
safety basis documents, security requirements, etc.).

Future land use should incorporate provisionsfor potential Fusion Energy programs.

Future biomass opportunities, in existing programs and as a program itself, should be
considered.

Future Carbon Sequestration program opportunities should be considered.

Energy Efficiency programmatic requirementsmust be considered in land use planning, even
if it isnot a DOE-EE facility/program.

The Environmental Management (EM) strategy for waste management must be consideredin
planning.

Thefunding mechanismfor management of the reservation should beresolved. ORNL should
not be “tin cupping” the National Nuclear Security Administration (NNSA) and EM for
resources to support this DOE asset. There is an immediate and growing threat to personnel
saf ety and property and concern regardingwil dfire potential to theentire site asaresult of dead
and dying trees.

4.2.2 ORNL Facilities

1

DOE funding for the MEL/FSLine Item Program must be increased in order to meet Facility
Revitalization objectives. Specifically, increased funding for the Research Support Center line
item is needed so that this project can be completed in FY 2004 rather than FY 2005. If not,
major disruptionsto the entrance to the Laboratory will exist for approximately the next three
years.



DOE customers must be prepared to support relocation costs. Four divisions continue to
occupy facilitiesat the Y -12 National Security Complex: the Nuclear Science and Technol ogy
Division, the Life Sciences Division, the Engineering Science and Technology Division, and
the Fusion Energy Division. Programs supporting these divisions must be prepared for
decreased levels of scientific productivity during periods of physical relocation. Additional
program resources may also be needed to move high-value program-dedi cated equipment.

DOE support inrevisingan MOU concerning the disposition of facilitiesat Y-12 iscritical to
reducing ORNL’scost of exiting fromY-12. Buildings 9102-1, 9102-2, 9105, 9108, and 9201-
3 have already been transferred from ORNL to Y-12. Further transfers are being vigorously
pursued.

Anincreasein GPP and GPE budgets is needed. Since FY 1997, GPP and GPE funding have
been approximately half of the FY 1995 level. As ORNL facilities continue to age,
requirements in these areas continue to grow, and projected funding levels are clearly well
below the level needed. Although the addition of Institutional GPP funding will help, an
increasein GPP and GPE funding levels by DOE to pre-FY 1996 levesis still critical.

Strong support is needed for the ORNL Science Laboratory Infrastructure budget request
associated with disposal of excess facilities. ORNL has numerous facilities that are not part
of the DOE-EM cleanup baseline. These facilities may not represent large ES& H risks, but
they are no longer needed to fulfill DOE missions and are expensive to maintain in a safe
shutdown condition.

Resources necessary to address legacy issues should be provided. ORNL has targeted four
legacy itemsto be addressed in FY 2003: cleanup of legacy materials, upgrade of nonreactor
nuclear facilities and consolidation of hot cells, facilities modernization, and disposition of
vacant space. The estimated cost to begin to address these items in FY 2003 is $10 million,
$7.2 million of which has already been included in the Indirect Cost Stack. We will allocate
thiscost viaarate applied to direct labor hours(excluding SNS). We anticipate that thislegacy
tax will be required for a minimum of five years. This separate legacy tax not only provides
incremental resources but also ensures that these legacy challenges remain highly visible to
both our internal and external customers. It is essential that DOE recognize and acknowledge
theinstitutiona nature of thislegacy effort.

Disposition of legacy material must be addressed. A major vulnerability wasidentifiedthat is
associated with legacy material in ORNL facilities. Legacy materials range from remote-
handled reactor components, to small quantities of chemicals used and created at the bench,
tofurniture and excesslaboratory and i nfragtructure equipment. These material spresent saf ety
issues, mission impacts, and, in some buildings, are a critical path itemin executing facility
revitdization. A major focus in FY 2003 is to identify and implement “breakthrough”
disposition methods that will reduce costs and shrink time lines. A significant cost savings
could berealizedif some of these material s could be disposed of inthe EM CERCLA Disposal
Cell.

Resources for transition of waste management responsibilities should be provided. DOE-EM
is seeking an accelerated transfer of responsibilitiesfor currently generated wastesto ORNL.
Thistransfer of responsihilities, if not accompanied with commensurate resources, could be
the single largest new overhead cogt driver facingthe Laboratory in FY 2003. We need DOE-
SC’ s support in ensuring appropriate resources are transferred al ong with this responsi bility.
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0.

10.

11.

12.

13.

Consolidation of nonreactor nuclear facilities should be pursued. We have initiated a
reorganization plan at ORNL that includes the consolidation of the ten nonreactor nuclear
facilities into a single “Nonreactor Nuclear Facilities Complex” that will be managed in an
“owner/tenant” modd. A key objective to be accomplished in FY 2003 will be to gain DOE
approval onaconsolidation strategy to reducethe number of nuclear facilities. A second aspect
of this plan isto secure $7 million in base program funding for the ongoing maintenance and
operation of the Bethel Valley Hot Cell complex. We need DOE-NE support for thesecritical
resources; otherwise, long overdue upgrades to these nuclear facilities will continue to be
delayed.

The Facility Management Model to enhance support for R&D operations and improvements
in maintenance of Laboratory infrastructure should be aggressively pursued.

The Facility Information Management System should be updated and maintained with current
and accurate data.

Detailed plans, patterned after the Central SeamPlant 10-Year Plan, should be devel oped for
each dite utility system.

Integrated planning of infrastructure revitalization activities with EM Program remediation,
decontamination, and demolition activities should be enhanced.
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