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1. INTRODUCTION 

- ... . 

Oak Ridge National Laboratory ( O N )  is the nation’s largest and most diverse energy research and 
development (R&D) institution in the U.S. DepaIrtment 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 beeti prepared to assist DOE and contractor personnel 
in implementing O M ’ S  land and facility responsibilities for management and planning. 

The Secretary of Energy has articulated the Department’s overarching mission as national security, 
broadly umstrued. The Department’s cure 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, includmg particularly the national laboratories, 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 has recognized homeland defense as an enduring challenge, and one that will require new 
technical solutions to a broad suite of very demanchg problems over the long run. 

Major DOE Wce of Science (DOE-SC) research programs depend not only on the national laboratory 
facilities, but also on the land base of the Oak Ridge Reservation (ORR) to meet mission objectives. 
ORNL is managed by UT-Battelle, LLC, which has the management and planning responsibility for 
ORNL facilities and for most of the ORR’s undeveloped land area. This responsibility includes planning 
for approximately 18,000 acres of undeveloped and developed land (Fig.l.1). 

The ORR includes multiple, overlapping reservation land uses. Details on the various uses are discussed 
in Sect. 2. With major changes in mission at the East Tennessee Technology Park (E’ITP) and the Y-12 
National Security Complex, demonstrating current land use (by ORNL as well as other users) and 
planning for future land use needs by DOE and ORJ% are critical. An irreplaceable asset, the reservation 
is a vital part of O N .  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 UOE to use for its national science and technology 
missions. The DOE ORR vision, as stated in the ORR Comprehensive Zntegrated 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 a dynamic 
regional andnational economy. 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 federal 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 lreindustrialization initiative is highlighted at the 
ETTP; defense support, manufacturing, and storage at the Y-12 National Security Complex; and 
research and development at ORNL. 

.... 
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- _.__.- 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 the wartime "Manhattan Project," ordered the immediate purchase of a tract of land along 
the Clinch River between the cities of Kingston and Clinton, Tennessee, to be converted into a 
government reservation. The 58,575-acre military reservation (1 7 miles long by 7 miles wide) was to 
contribute to the manufadme of an atomic bomb within three years. 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 behhd a heavily guarded barbed-wire fence under strict 
military security ( S o w  et al. 1997). 

1.2 SHIFTING OWNERSHIP 

Ofthe original 58,575 acres of land acquired by the federal government, 24,340 acres were disposed of 
and 34,235 acres remain, 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-sufEciency parcels for residential, commercial, and industrial development; 270 acres for 
school sites; 1,172 acres for 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 Tmessee 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 (2,3 15 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 PZm is DOE'S ORNL land and facility needs on the ORR. 
ORNL needs identXed in the OW' Land and Facilities Plun are incorporated into a DOE reservation- 
wide planning document, the URR Comprehensive Integrated Plan, that includes the needs of DOE 
programs at E m ,  the National Nuclear Security Administration (NNSA), Oak Ridge Associated 
Universities (ORAU), ORNL, and other ORR land and facility users. 

13.1 DOE Land Use Planning Process 

The DOE Oak Ridge Operations o&ce @OE!-ORO) has initiated a land use planning process involving 
extensive public participation regarding the future use of land, which may in the future no longer be 
needed for mission purposes. The planning process began the end of August 200 1 with a time l i e  of 
approximately one year. DOE program needs for current and future land uses have been reviewed. 
Discussions indicate that most of the OJXR land, except for areas around ETTP, will be needed for future 
DOE missions dmng the next 5 to 20 years. Preliminary planning has begun for the northwest portion 
of the reservation around ETTP. Public participation is through a Land Use Planning Focus Group 
(monthly working meetings are open to the public); Town Hall meetings and workshops (winter, spring, 
and summer meetings); cofnments 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 p m s  will result in the development and 
analysis of various sceDarios of how the land could be used. Site-specific and reservation-wide 
consequences will be considered for both individual and cumulative effects. The results will be 
inoorparated into the ORR Comprehensive Integrated Plan. This process is not intended to replace other 
requkements such as the Executive Order 125 12 l.Jtilization Survey process or appropriate National 
Environmental Policy Act (NEPA) and Comprehensive Ehvironmental Response, Compensation, and 
Liability Act (CERCLA) reviews prior to initiating actions. 

Other site plans 
Land use plarming scenarios 
Stakeholder input 

OWL Land and Facilities Plan 
DOE ORR Comprehensive 

Integrated Plan 

1.3.2 ORNL Land and Facilities Planning 

Updated information on ORNL land and facilities use, revitalization, and planning is contained in this 
2002 revision of the 2000 OWL Land and Facilitia Plan. Section 2, “ORNL Land Use Plan,” provides 
information on current reservation uses (ORNL and others) and addresses ORNL plans for use of the 
land outside the ORNL fenced, developed site. Information on planned uses by non-ORNL projects 
(Sechtel Jambs Company, Lu=, Tennessee Departmat of TransportatiOn, etc.) is included when horn, 

To accomplish its mission of scientific research, O%wL staff are dependent upon the availability of a 
wide variety of buildings and equipment, including specialized experimental laboratories, user facilities, 
hot cells and nuclear reactors, and a large complement of office space and associated utility systems. 
Section 3, “ORNL Integrated Facilities Plan,” incorpoadtes the details of facility conditions and uses and 
the Master Plan for facility pjeds. In addition to maintaining current facility infrastructure, the Master 
Plan includes revitalization projects to ensure that ORNL will meet the needs of a 21* Century 
Ia-. W o n  4 provides conclusions and recommendations for future land use and facilities at the 
Laboratory. Several appendices follow Sect. 4 to provide detailed information usem in understanding 
ORNL land and facilities plans and projects. 

This plan complements and draws from recommendations provided in the DOE Comprehensive Land- 
Use Planning Process Guide (DOE 1996a) and feeds into the ORR comprehensive integrated planning 
document, Comprehensive Integrated Planning Process for the Oak Ridge Operations Sites, herein 
refmed to as the ORR Comprehensive Integrated Plan (September 1999). 

13.3 Integrated Safety and Planning 

ORNL systematically and fully integrates safely into management and work practices at all levels so that 
the mission of the Labomtory is successfuuy accomplished while protecting the public, the worker, and 
the environment. Operations are cbnducted 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 a safe and effective manner. 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 controls tailored to all the work being performed. 

1-5 





2. ORNL LAND USE PLAN 

r- 

The U.S. Deparbnent 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 
( O W )  identifies and prioritizes needs for preservation of reservation land to meet the requirements 
of existing and future scientific Wties, environmental research, education, and other compatible uses. 

2.1 ORNL LAND AND FACILITIES PLAN DEVELOPMENT 

The ORR is vital because the ability andor opportunity to acquire another land area such as this is not 
feasible. InNovember 1996, an ORNL land use planning team was charged with developing a land use 
plan and a process for reviewing and evaluatrng proposed land uses. The ORNL Land and Facilities Use 
Committee, chartered August 1998, now has the responsibility of updating the plan. In addition, input 
to the plan was solicited fiom external stakeholders. This revision updates the 2000 OWL Land and 
Facilities PZan (ORNL 2000). 

The land uses identified in the plan include 

land for future DOE mission initiatives, 
areas for maintaining DOE mission objectives, 
diverse areas for pursuing new DOE initiatives for ORNL, 
areas for regulatory compliance, 
areas for protection of biological diversity, 
areas for historic preservation, 
areas for educational and recreational activities, and 
controlled-access areas for public recreation. 

2.2 LAND USE DECISION MAKING AND PLANNING 

Prerequisites to any decision include ensuring the health and safety of ORR employees and the public. 
Beyond health and safety and regulatory compliance, land use decision making and planning reflect the 
vision for land use. Reammmch 'om 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 Guidelines for 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; 
cluster like uses; 
preserve clean areas; 
reuse disturbed areas; 
prevent pollution; 
protect natural, historic, and cultural resources; 
balance costs and benefits; 
create economic development opportunities; 
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consider future generations; 
optimize appropriate recreational use; 

consider regional context; 

consider stakeholder input. 

ensure compatibility with surrounding landscape; 

ens= umsistency with camprehensive hvironmental Response, Compensation, and Liability Act 
(CERCLA) remediation agreements; and 

2.2.2 Land Use Priorities 

For any parcel of land that will be used to 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 RMO (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. Preserve and 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 suitable land is available for facilities and research areas needed to support educational 
opportunities on the ORR. 

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

2.23 Review by Subject Matter Experts 

The decision-making process includes review and evaluation of proposed land uses by subject matter 
experts. Reviews are umducted to determine the potential to impact the following (not prioritized) and 
work out acceptable alternatives to avoid or minimize impacts, ifneeded. 

current land uses; 
opportunities to pursue future initiatives; 
natural, historic, and cultural resources; 
health and safety; 
emergency preparedness; 
regulatory compliance; 
access control/security; 
real estate agreements; 
neighboring lands; 
utilities; 
public relations; 
changes to dose receptors; 
transportation; 
remediation and cleanup activities; and 
maintenance activities. 
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2.3 ORNL LAND AND FACILITIES USE COMMITTEE 

The O W  Land and Facilities Use Committee plans, reviews, and approves for recommendation to 
DOE all ( O W  and non-ORNL) proposed changes in the use o f  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 Area Manager, is cotnposed of representatives of various 
ORNL fesearch and operations expertise and a representative of Bechtel Jacobs Company, Lu= . 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. AU projects are assessed to ensure 
compatibility with this revised OWL Land and Facilities Plan and the ORR Comprehensive Integrated 
Plan (September 1999). Review thro@ the O N  Land and Facilities Use Committee ensures 
coordination of the site planning process described in Sect. 3.3. Planning goals and projects approved 
by the ORNL Land and Facilities Use Committee are incorporated into the 0 W L  Land and Facilities 
Plan and the ORR Comprehensive Integrated 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 fix changes in land and facility use are submitted first to the ORNL Land and Facilities Use 
Committee for screening. This includes proposals &om anyone planning activities within the O W  
developed area, as well as propods initiated by ORNL projects or activities for areas outside the ORNL 
developed area. 

Proposed actions within the ORNL developed a m .  Once approved by the ORNL Land and Facilities 
Use Committe, the proposed changes m land or fkility use are then discussed with the DOE ORNL Site 
Office. If approved, an ORNL project review (i.e., National EnviroMlental Policy Act) and other 
required reviews are initiated. 

Proposed actions by ORNL outside the ORNL developed area. Once approved by the ORNL Land 
and Facilities Use Committee, the proposals are submitted to the RMO. If approved by the RMO, the 
proposals are submitted to the DOE ORR Management Team as described in &e ORR Comprehensive 
Integrated Plan (September 1999). 

Actions proposed within ORNLhdandFacilities @ DOEORNL 
ORNL developed area Use Committee Site Office 

ActionspraposedbyORNL 4 ORNLbndandFacilities 4 RMO @ Process 
outside ORNL developed area Use Committee and in CIP 

DOE ORNL Site Office 

23.2 Overlapping Land Use/Management Responsibilities 

Some land areas for which ORNL has responsibility (e.g., the National EnvitcBnmental Research Park) 
overlap the Y-12 National Security Complex or Oak Ridge Associated Universities (ORAU) areas of 
responsibility. Within the overlap areas, the DOE contractors have day-to-day responsibility for 
management, operatio~~, and maintenance as described in the Oak Ridge Resendion Uanagement Plan 
(February 1999). Any proposed changes in 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 is within the corporate limits of the City of Oak Ridge, 
Termessee, and is located 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 RiverMelton Hill Lake impoundment. Knoxville, the largest city in east 
Tennessee, is located 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 three major DOE facilities: ORNL, ETTP (formerly the 
K-25 Site), and the Y-12 National Security Complex. Figure 2.2 is a detailed map depicting areas of 
responsibility. About 3500 acres are waste sites or remediation areas. The large land area surrounding 
the developed areas and waste sites serves as a b a e r  between the City of Oak Ridge and DOE 
activities. Use of this buKer 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 Pbysical Characteristics 

2.4.3.1 Topography, Geology, and Hydrology 

The ORR is the most complex geologically and hydrologically of all the DOE sites. Located in the Valley 
and Ridge Physiographic h ~ ,  the ORR is characterized by a series of narrow, elongated ridges and 
slightly broader intervening valleys that follow a northeast to southwest trend ( O N  1992). Major 
valleys within the ORR include East Fork Valley, Bear Creek Valley, Bethel Valley, and Melton Valley. 
Major ridges within the ORR include Blackoak Ridge, East Fork Ridge, Pine Ridge, Chestnut Ridge, 
Haw Ridge, and Copper Ridge. 

Topography is shown m Fig. 2.3. Elevation within the ORR ranges &om a low of 750 feet mean sea level 
(MSL) along the Clinch River to a high 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 ( O W  
1992). 

Bedrock geology is shown on Fig. 2.4. Valleys within the ORR are underlain by bedrock formations 
predominated by calcareous siltstones and limestones, includmg the Conasauga Group and the 
Chickamauga Group. The Conasauga Group, consisting primarily of calcareous shale interbedded with 
shaly to silty limestone, underlies Melton and Bear Creek Valleys. The Chickamauga Group, which 
underlies Bethel Valley and East Fork Valley, consists primarily of limestone, with interlayers of 
siltstone and other clastic material. Ridges within the ORR are underlain by two different types of 
bedrock (1) formations predominated by -thering-resistant sandstones, siliceous shales and siltstones 
(Rome F d m  and Post-Chihuga rocks) and (2) s i l i ~ w  dolostones of the Knox Group (ORNL 
1992). The Rome Formation underlies Haw Ridge, Pine Ridge, and a smaller 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 depths to bedrock. Together With the 
Conasauga and 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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LEGEND 
GEOGRAPHIC AREAS OF RESPONSIBILITY WITHIN THE U.S. DOE OAK RIDGE RESERVATION 

National Nuclear Security Administration (approximately 5,239 acres) 

Office of Science (approximately 17,887 acres) 

Environmental Management (approximately 5,942 acres) 
@ Environmental Management Waste Management Facility 

Community Reuse Organization of East Tennessee 

0 EDlkIorizon Center (approximately 950 acres) 

@ ED2 

@ BioNeuMcs,Inc. 

0 
OTHER AREAS OF RESPONSIBILITY WITHIN AND OUTSIDE THE U.S. DOE OAK RIDGE RESERVATION 

DOE (approximately 1,600 acres) e George Jones Memorial Church 

e Turnpike Checking Station (Gatehouse) 

e Chestnut Ridge Telecommunications Site 

55Jefferson e M i y  Checking Station (Scarboro Gatehouse) 

e 2714H,271AI 

8 Federal Office Building 

@ 1916T-2 e 1916T-1 (OSTI) 

Clark Center Park 

ORAU (approximately 247 acres) e Medical Research Facility 

e 2714F, 27140,2715 

ORISE scarboro operations site 

TSD (DOE Albuquerque Operations Office) e Maintenance Facility e FiringRange 

Surface Danger Zone 
(Transportation and Safeguards Division) e M i  and Storage Facility 

NOAA 

El 

1 
ATDPNOAA 

NOAA Meteorological Tower 

0 ORNL 
American Museum 
of S c i i  and Energy 
National Transportation 
Research Center (NTRC) 

0 

Wackenhut Services, Inc e Central Training Facility 

(Central Training Facility) 
Surface Danger Zone 

Other 
Mobile Service Sites 

TWRA (approximately 3,000 acres) 

Three Bend Scenic and 
Wildlife Refuge Area 

National Environmental 
Research Park 
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LEGEND 
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Fig 2.4. Geology with springs and karst features. 



underlies Copper Ridge, Chestnut Ridge, McKinney Ridge at the ET", and Blackoak Ridge. It consists 
of a thick sequence of silica-rich carbonate rocks that weather to form silty clay soils rich in chert and 
resistant to erosion. Depth to bedrock is highly variable, but in many locations there is an extremely thick 
mantle of silty clay residual soil over solid rock. The Knox Group, together with the Maynardville 
Limestone in the Conasauga Group, is the principal aquifer (groundwater-bearing rock unit) on the ORR. 
The width of valleys and ridges is determined by geologic factors such as the dip angle and 
f d o n  thickening due to thrust faulting of underlying geologic formations. Weathering and erosion 
processes, coupled with the general dipping attitude of bedrock underlying the area, result in rather steep 
(commonly steeper than 45") northmest-facing slopes, while southeast-facing slopes are commonly 
gentler, with inclinations of 5 to 25% (Fig. 2.3) (ORNL. 1992). 

The topographical features of the ORR reflect geological structures and processes beneath the surface. 
While grounder flow in bedrock and, to some degree, surfixe water flow are controlled by widespread 
fiactum in all bedrock formationS on the ORR, the carbonate bedrock also displays dissolutional 
features and landfii collectively referred to as karst. Karst features represent a spectrum ranging ftom 
minor solutional enlargement of fhctures 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 ftom site to site. Karst features are displayed on Fig. 2.4. Surface evidence of 
karst development includes sinking streams (swaUets) and overflow swallets, karst springs and overflow 
sprhgs, enterable caves, and numerous sinkholes of varyhg 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 developed in association with the Knox Group carbonate bedrock. 
The highest density of sinkholes occurs in the Knox Group, and d n h g  data suggest the largest solution 
cavities are associated with these formations, ranging up to 22 feet in height at the E m .  Enterable 
caves on the reservation are almost exclusively restricted to the Knox Group bedrock. Large springs in 
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 area and much of the ElTP facilities area in 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 due 
to settlement have highlighted the potential for collapse in areas underlain by cavernous limestone. While 
it is not possible to q u a n t ~  the risk of collapse on the ORR, it should be considered a potential 
condition but not necessarily an imminent one. Considering that the karst features are best developed in 
the Knox Group carbonates, it stands to reason that collapse potential would be greatest in areas 
underlain by these formations. 

The Clinch River is believed to represent the base level to which all groundwater in carbonate bedrock 
on the ORR would ultimately discharge, if not to surface water features on the ORR. The Tennessee 
Valley Authority (TVA) has performed probable maximum flood (PMF) studies along the Clinch River, 
which is the southern boundary of the ORR. PMF is the flood that can be expected from the most severe 
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combination of critical hydrometeorological conditions that are reasonably possible over the entire 
watershed ( O m  1992). The PMF level along the Clinch River at the mouth of Bearden Creek occurred 
at elevation 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 is located above the PMF elevation along the Clinch River. 

Surface water hydrology on the ORR is characterized by a network of small streams that are tributary 
to the Clinch River (Fig. 2.5). Water levels in the Clinch River are regulated by WA, and fluctuations 
in the river have an effect on tributary creeks and streams draining the ORR. The three DOE facilities 
on the ORR affect dif€aent subbasins of the Clinch River. Drainage from the E m  enters Poplar Creek, 
which has a total drainage area of 136 square miles. Drainage from ORNL has its greatest effect on 
White Oak Creek, which has a total drainage area of 6.0 to 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 is mostly contiguous native eastern deciduous forest. Prior to government acquisition as a 
security buffer for military activities, the ORR’s approximately 1000 individual farmsteads consisted 
of forest, woodlots, open gazed 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 (har- and pine) areas (many in b l a h  greater than 100 acres) are found throughout 
the reservation Cutover forest land includes about 1 100 acres of pine plantations killed in 1994 by 
southem pine beetles (now regenerating or replanted). Additional areas are being cut to salvage timber 
as a result of the 1999-2000 pine beetle outbreak. Less than 2% of the reservation remains as open 
agricultural fields (Mann et al. 1996). The forests are mostly oak-hickory, pine-hardwood, or pine. Minor 
areas of other h a r d m d  forest cover types are found throughout the ORR, including northern 
hardwoods, a few small natural stands of hemlock or white pine, and floodplain forests. 

This large, relatively unfragmented area of mature eastern deciduous hardwood forest provides habitat 
for numerous wildlife species. Such blocks of forested area are increasingly uncommon in the Ridge and 
Valley Province and nationwide. In addition to the forested habitats and pine plantations, the ORR 
cuntains seminatural grasslands (hay) and forest edge (e. g., transmission line corridors through forest) 
which provide diversity of habitats suitable for a g a t  variety of wildlife. Other wildlife habitats on the 
ORR include, but are not limited to, the following: old-field successional 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 semideveloped 
areas and roads. 

The resulting diversity of wildlife species ranges from common species found in urban and suburban 
areas of eastern Tennessee to species with more restrictive requirements, such as interior forest bird 
species. The ORR hosts about 63 species of fish; 59 species of reptiles and amphibians; up to 260 
species of migratory, transient, and resident birds; and 38 species of mammals, as well as innumerable 
invertebrate 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 is relatively pristine when compared with the surrounding region, especially in the 
Ridge and Valley Province (Mann et al. 1996). Viewed fkom the air, the ORR is clearly a large and 
nearly continuous island of forest within a landscape fkagmented by urban development and agriculture. 
Many ecological communities (e.g., cedar barrens, river bluffs, and wetlands) with unique biota, often 
including rare species, are known to exist within the larger hmewmk of mixed hardwood and pine forest 
on the ORR (Pounds et al. 1993). 

2.433 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 to research and monitoring uses (Fig. 2.4). A large, open sinkhole is located near the Tower 
Shielding Facility Highway 95 entrance in an area maintained by periodic mowing. The sinkhole is 
fenced, and access is restricted. The area is not open to the public (Fig. 2.4).The three inactive quarries 
(Lambert, Kerr Hollow, and Rogers) are all 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 structures that are over 50 
years of age or are important because they represent a major historical theme or era; (3) cultural and 
natural places, selected ~ t u r a l  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 on the ORR are included in the 
National Registex 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 m identified in a 1996 evaluation (DuVall and Souza 1996). 
Additional infixmation 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). 

2.4.5 Environmental Designations 

The ORR has evolved into a biologically rich resource over the last 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 COIllfnunities found within the larger framework of mixed 
hardmod and pine forests on the ORR include cedar barrens, river bluffs, and wetlands. As a result of 
urbanization, these communities are now absent or uncommon in areas surrounding the reservation. 

Over 1 100 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 parks in 
the c4mtipus 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 al. 1996). The 
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population of tall larkspur on the ORR is one of the largest populations known to occur anywhere in the 
w r l d  The species is listed as “globally rare” by The Nature Conservancy and as “endangered” by the 
State of Tennessee. 

Over 3 15 wildlife species are known to occur on the ORR. Twenty of the species listed as rare by the 
State have been verified as occurring on the ORR, with an additional 20 that may be here because the 
habitat is appropriate (Mitchell et al. 1996). The Tennessee Dace (listed by the State as in need of 
management) is found in numerous strams and tributaries on the reservation in contrast to declining or 
absent populations in streams outside the ORR. Listed rare species occur across the ORR in over 50 
different locations 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 available research capability and proximity of diverse scientific expertise has resulted in the 
following 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 
unit of the Southern Appalachian Biosphere (with Great Smoky Mountains National Park, Coweta 
Hydrologic Laboratory, and others) 
member of Southern Appalachian Man and the Biosphere Cooperative [with U.S. Department of 
Agriculture (USDA), Forest Service, TVA, Economic Development Administration, U.S. 
Environmental Protection Agency (EPA), U.S. Fish and Wildlife Service, U.S. Geological 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 

Three Bend Scenic and Wildlife Management Refuge Area 
State Natural Areas (registered) 
ORNL User Facility 

(W) 

2.4.5.1 State Natural Areas 

Seven State Natural Areas were noted on the ORR in 1985 through a letter agreement between DOE and 
the Tennessee Department of Environment and Conservation (TDEC) (see Fig. 2.7). These areas 
qualified as State Natural Areas because of rare plant or animal species or community types. In 
June 2001, TDEC submitted a request to DOE for expanded areas of designation. This request is being 
considered in the overall approach to comprehensive land-use management and the mission objectives 
of DOE. 

2.4.5.2 Oak Ridge Wildlife Management Area 

The ORR is a Tennessee Wildlife Management Area through an agreement between DOE and TWRA. 
The agreement provides for protection of wildlife habitat and species (including several threatened and 
endangered species) and restoration of other wildlife habitat and species. Management of the ORR for 
wildlife is also 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 agreffllent with DOE. This area is known as the Three Bend Scenic and Wildlife Management 
Refuge Area and includes most of Solway, Freels, and Gallaher bends along the Clinch River on the 
southern boundary of the ORR. 

2.4.53 Wetlands 

The ecological firnctioning of approximately 580 acres of wetlands known to date on the ORR provides 
water 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, as well as in Clinch River embayments. Most of the wetlands on the 
ORR are classified as palustrine forested, scrub-shrub, and emergent wetlands (Cowardin et al. 1979). 
Wetlands identified to date range in size fiom several square yards at small seeps and springs to 
approximate€y 25 acres at White Oak Lake. A high percentage of the wetlands on the ORR are less than 
one acre in size and occur in headwater areas. Wetlands greater than one acre are typically 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 USC12511 and State law (Tennessee Water Quality Control 
Act, TN Code Annotated 70-324). Federal and State permits are required to conduct dredge and fill 
activities in a jurisdictional wetland. Impacts to wetlands are avoided whenever possible. However, if 
impacts are unavoidable, they are minimized through steps such as project design changes or the 
implementation of Best Management Practices. Compensatory mitigation in the form of wetland 
restoration, creation, or enhancement is a required 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 Nature Conservancy Biodiversity Ranked Areas 

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

In addition, using a national rankmg system, over 69 preliminary conservation sites were identified with 
~ccurzences of rare species and communities and other important features (e.g., caves, springs). These 
sites generally had clusters of important species or communities, with special emphasis placed on those 
species and elements designated as globally imperiled, rare, or uncommon in The Nature Conservancy 
and Natural Heritage Network ranking system. The sites also include the landscape features and 
ecological processes (i.e., watersheds) believed to be important for sustaining the occurrences of 
important species and unnmunities. 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 ident5ed in Fig. 2.8. The Nature Conservancy maintains ORR records of rare 
plant and animal species in the Biological and Conservation Database. 
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2.4.5.5 Nature Conservancy Landscape Complexes 
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The Nature Conservancy report also recommended protection of three large land areas on which are 
found many highly ranked conservation sites [Le., those with rare communities and rare species, 
hardwood forests greater than 100 acres, and critical watersheds (The Nature Conservancy 1995) 
(Fig. 2.8)]. 

2.4.5.6 Research Park Endangered Species Habitats (Natural Areas) 

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

2.4.5.7 Research Park Endangered Species Potential Habitats (Reference Areas) 

Reference areas serve tvm, fimctions. They provide protection to habitat with high potential for rare plant 
or animal species, and they provide protecticm for common or representative plant or animal communities 
that can serve as baseline areas for research and monitoring. Many of the areas originally 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. 

2.4.5.8 Biosphere Reserve 

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 
mystems that are internationally recognized within the fhmework of the United Nations Educational, 
Scientific, and Cultural Organization Man and the Biosphere (MAB) Program. Collectively, they 
constitute a World Network. Each Biosphere Reserve is encouraged to llfill three functions as 
appropriate within their management framework a conservation function (contributing to the 
conservation of landscapes, ecosystems, species, and genetic variation); a development function 
(fostering economic and human development which is socioculturally and ecologically sustainable); and 
a logistic function (providmg support for research, monitoring, education, and information exchange 
related to local, national, and global issues of conservation and development). The Oak Ridge Biosphere 
Reserve is managed by ORNL for DOE. 

In addition, the Oak Ridge National l3wkmmental Research Park Biosphere Reserve is a core protected 
area within the regional zone of the Southern Appalachian Biosphere Reserve. The MAB World Network 
now comprises 368 biosphere reserves. The Southern Appalachian Man and the Biosphere (SAMAB) 
is one of the most active of 47 biosphere reserves in the U.S. and is regarded as an international model. 

2.4.6 Maps - Physical Characteristics and Natural Resources of the Oak Ridge Reservation 

Maps included in this document viere prepared on MapInfo software using data from the ORNL Shared 
Data Initiative (SDI). The SDI database is updated as data are available from ORNL projects as well as 
other ORR projects. Table 2.1 lists maps showing physical characteristics and natural resources on the 
ORR. 
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Table 2.1. Physical characteristics and natural resources of the ORR 

Fig. no. Map type Main components 

Physical 
2.1 Location of Oak Ridge Reservation 
2.2 Geographic areas of responsibility 
2.3 Topography with slope 
2.4 

2.5 

Geology with karst features including sinks, springs, caves, source water 
protection area, and quarries 
Hydrologic features including water, wetlands, floodplains, and watersheds 

Environmental 
2.8 
2.9 

The Nature Conservancy Biodiversity Rankings and Landscape Complexes 
Research Park confirmed and potential habitats for rare species 

2.10 
2.1 1 
2.12 

Research areas 
Use of DOE land for specific types of research 
ORR research uses 

2.5 CURRENT LAND USE ON THE OAK RIDGE RESERVATION 

2.5.1 National Environmental Research Park 

Major DOE Office of Science (DOE-SC) scientific research programs use the ORR land base to meet 
mission objectives. The Office of Science considers the research and science values of the ORR to be 
critical. 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 ~~IIUE environmental umsequenw h r n  enerpy-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 sciences and is used 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 monitorihg and research. The Research Park 
bomdaries also form those of the Biosphere Reserve (Soles, letter to Van Hook, 1988). 

The availability of the ORR protected lands and field research sites allows DOE [and its predecessor 
agencies, the U.S. Atomic Energy Commission (AEC) and the Energy Research and Development 
Administration] to support major field experiments that could not be done if the lands and associated 
ecological systems had not been protected and secured for such long-term studies. This research 
addresses bdamental questions about the effects of energy-related activities on ecological systems and 
compares such effects to the natural variation of ecological systems. 

e- 

In addition, the Environmental Management (EM) Program supports a variety of monitoring programs 
on the ORR to assess the effectiveness of remedial actions for reducing the release and transport of 
radiological and chemical contaminants fiom waste disposal sites. Remote-sensing information, current 
and historical aerial photography, and natural resource inventories developed in the EM Program provide 
broad-scale information needed to characterize ecosystem status and dynamics over time. In the mid- 
1980s, long-term ecological monitoring programs wire implemented for five ORR watersheds to comply 
with the Clean Water Act andor CERCLA by assessing the health and monitoring the recovery of 
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streams. Conventional mcmitorjng 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). 

The National Environmental Research Park is an ORNL User Facility with more than 700 users fiom 
colleges, universities, industries, ORNL, and other State and federal government agencies over the past 
five years. The National Envkonmental Research Park also serves as the umbrella for coordinating 
natural resource management on the entire ORR. 

Environmental Ffeld 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 major national issues 
and contributes to national and international collaborative initiatives on global climate change, 
tropospheric air qual@, sustainable development, and biodiversity. These uses require protected blocks 
of land ranging fiom a few acres to more than 250 acres. Use of the land area for research is shown in 
Fig. 2.10. Areas with active research have been identified. Many of these active areas also include sites 
where 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). 

The Oak Ridge National Environmental Research Park contains intensive, long-term ecological research 
areas, most notably Walker Branch Watershed, which is 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 physiology 
and community dynamics, and stream ecology and nutrient cycling. Ongoing research includes (1) the 
Throughfall Displacement Experiment, a large-scale ecosystem-level manipulation designed to assess 
the effects of climatwelated changes in precipitation on forest growth and productivity; (2) continuous 
measucements of trace gas fluxes between the forest and the atmosphere; (3) an experimental study of 
the rates and pathways of nitrogen cycling in the stream; and (4) National Oceanic and Atmospheric 
A- 'odAtmospheric Turbulence Diffusion Division (NOMATDD) air pollutant dry deposition 
monitoring. (NOM has the longest record of air pollutant dry deposition measurements in the world at 
Walker Branch Watershed.) NOMATDD has a similar long record of measuring solar radiation in 
various wavelengths, and the Walker Branch Solar Station is part of the Integrated Surface Irradiance 
Study, NOAA's national solar radiation observing network. Walker Branch is also a site in several 
national research networks, including the National Atmospheric Deposition Program. Several other 
streams on the ORR have been used for manipulative experiments to investigate the limitation of primary 
productivity and the ecological effects of ultraviolet-B radiation. 

Three field facilities located at Source Area A in Waste Area Group 5 (WAG 5) ,  West Bear Creek 
Valley, and Melton Branch Subwatershed are extensively instrumented to monitor storm-driven 
wmtmakd flow and saturated groundwater flow. The hydrologic and geochemical processes have been 
unell c h a r a c t d  at each site, and instrumentation is available for performing sustained tracer injection 
studies. Investigations at the various sites have focused on quantifying the mechanisms of preferential 
flow and matrix diffusion in hctured saprolites and shale 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 
Valley are the site of manipulative, ecosystem-level experiments that use Genetically Engineered 
Microorganisms 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 is included in the ORNL Institutional Plan 
(ORNL 2002). 

The thousands of acres of eastern hardwood forests on the ORR also support several largescale 
ecological manipulation experiments that have established O m ’ s  national leadership role in global 
change impacts research. Diverse, complex, and large-scale experimental approaches are used to 
understad how forest ecosystems respond to the changes in temperature, precipitation, and atmospheric 
carbon dioxide (CO,) concentrations expected fiom global climate change. For example, the Free Air 
CO, Enrichment (FACE) Facility in the 0800 Area was completed in 1997 to investigate the response 
of a forest ecosystem to increased CO, concentrations. This unique global change research facility is 
providing an opportunity for researchers fiom all over the U.S. to increase collaborative research on the 
effects that changes in precipitation or CO, may have on the long-term development of these forest 
communities. 

Research use on the reservation has been categorized under four main research types. Figure 2.1 1 shows 
the areas with active, proposed, and planned research for carbon cycling and management research, 
ecosy~fem dynarmcs research, global climate change research, and remediation research and monitoring. 
Specific research within these categories is described below and numbered corresponding to the research 
compartments shown in Fig. 2.12. 

Carbon Cycling and Management Research. Carbon cyclmg research investigates the flows of carbon 
through ecosystems and the factors that control 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. This work encompasses both terrestrial (forests and 
agriculture) and aquatic systems. Information garnered fiom this work will lead to better approaches for 
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 Area for 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 active in 19,29) 
Bethel Valley Agricultural Land Use Impacts and Carbon Sequestration Research Area - 19,29, 
active (also planned for 2 1,22) 
Carbon Biogeochemistry in High-Fertility, Hydric Environments - 4,7,14,2 1, planned 
Carbon Experimental Site - planned 

Carbon Experimental Site - 37, active 
Pine Ridge Replicate Experimental catchments - 37 
Carbon Sequestration Research - 30, planned 
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, (c) Wildlife and 
Neotropical Migrants, (d) Invasive Exotic Species, and (e) Geneflow and Genetic Isolation - 2, 

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 - 2 1 
Wetland - 7 

planned 

-. 
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CSiteforEcosystemandLandscapeStudies-2,5,8,9,10,11,14,17,19,21,23,24,26,28,30, 
36, active 
Ecosystan Processes (Carbon Sequestration, Biodiversity, Wildlife, Non-Native Invasive Species) 
in High-Contrast Landscapes (Dry Ridges, Wet Valley Bottoms) - 8,9, planned 
Effects of Current Land Mauagement 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 Wddlife, Carbon Sequestration, Invasive Species, 
Biodiversity - 19,21,22, planned 
Partnership with City of Oak Ridge, Bechtel Jacobs Company, LLC, and DOE on Biosolid 
Landfhrming 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 
Walker Branch Watershed Nitrogen and Carbon Transect Study - 17, active 
Walker Branch Watershed Long-Term Research Area and Buffer - 17, active 

Ecosystem Dynamics Research. These studies focus on an improved understanding of ecosystem 
firnction and dynamics. Much of the work addresses the complex response of ecosystems to natural and 
human perturbations such as drought, elevated ozone, forest fhgmentation and isolation, and exotic 
invasive species. Included among these field studies is the world's largest multiyear ecosystem 
manipulation experiment to examine the response of mature forest to rainfall shifts. The factors which 
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. 

Biokls  Research and Demonstration Site - 24, active (planned for 14, 19,2 1,23) 
Carbon Experimental Site - 37, active 
Pine Ridge Replicate Experimental Catchments - 37 
Enriched Background Isotope Study, C-14 - 3,17,22,36, active 
Forest Succession Experimental Sites for Invasive Species - 22, active 
Invasive Plant Control Research - Oriental Bittersweet - 8, active 
Exotic, 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) 
Level Terrains - 19, active (22, planned) 

N O M  Partnership Area, N O M  Tower No. 2 and Footprint Area - 14, active 
NOAA Partnership Area, NOAA Tower No. 1 and Footprint Area - 17, active 
Partners m Flight Monitoring Route - 4,5,7,8,9,11,13,14,17,21,23,25,26,30, area north of 
E'ITP, 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 
Rare Plant Population Long-Term Monitoring - 29, active 
Throughfdl Displacement Experiment - 17, active 
Tree Nutrition Study - 13, active 
Vascular Plant Monitoring Site - 28,38,39,40,41,42, active 
Walker Branch Watershed Nitrogen and Carbon Transect Study - 17, active 
Walker Branch Watershed Long-Term Research Area and 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 Sites for 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 Plants in 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 - 14,2 1, 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 - 4,7,14,2 1, planned 
Carbon Experimental Site - planned 

Valley Bottom - 21 

Conh.01 Areas for 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 - 1,2, 

Ecayskm Processes (Carbon Sequestration, Biodiversity, Wildlife, Non-Native Invasive Species) 
in High-Contrast Landscapes (Dry Ridges, Wet Valley Bottoms) - 8,9, planned 
Ecosystem Consequences 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 - 19,2 1 , 22, planued 
High-Complexity Shoreline Effects on Wildlife, Biodiversity, Biogeochemical Flux Rates - 26, 

Long-Term Recovery fiom Agricultural Impacts - planned 
Complex Terrains - 14,26, planned (17,25, active) 
Level Terrains - 22, planned 

National Ecological Observation Network (NEON) - entire Research Park, 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 
Experimental Facility - 20, planned 
Pine Bark Beetle Recovery Area Research - 19,2 1,22,29, 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 
Urbanhdwtrial Impacts on Isolated Natural Areas - 30, 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 

Wetland - 7 

Planned 

planned 

Global Climate Cbange Research. These studies examine the response of ecosystems to atmospheric 
and climatic changes and the ability to monitor those changes. Joint studies with N O M  evaluate the 
ability to measure gas fluxes (e.g., CO,, Y O )  over whole watersheds and thereby infer watershed 
productivity and water flux. The Free Air CO, Enrichment (FACE) experiment, in which a closed- 
canopy sweetgum plantation is exposed to elevated carbon dioxide, examines long-term forest 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 mder natural rainfall and light but 
altered carbon dioxide. Tree and grass crops for energy production are also the subject of field studies. 
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These crops could provide an alternative energy source to fossil fuels. This suite of studies is aimed 
towards improving (1) the un- of the impact of climate and the atmosphere on ecosystems and 
(2) the ability to manipulate ecosystems to mitigate negative effects of those changes. 

Biofuels Research and Demonstration Site - 24, active (planned for 14, 19,2 1 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 
Walker Branch Watershed Long-Term Research Area and Buffer - 17, active 
Control Area for Walker Branch Watershed and Chestnut Ridge Experimental Catchments 

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) 

proposed 
14, 

Remediation Research and Monitoring. Like many other locations, production and research activities 
in the past have left the ORR with many sites contarainated with toxic chemicals andor radionuclides. 
Scientists have taken advantage of on-site contamination to conduct in situ studies of the pathways by 
Whidllmrmmma * move through the sites (soils, air, groundwater), the chemical and physical changes 
tbat~tocotltammants , and approaches that could be used to mediate or clean up such sites. Long- 
term monitoring of such sites is an important componmt of understanding the fate of umtaminmts. Site 
characterization of hydrologic flow (the chief meam of contaminant movement) is key to many field 
remediation studies; consequently, such study sites are often heavily instrumented. Oak Ridge was 
recently selected by DOE to be the Field Research Center (FRC) for DOE'S Natural Awleration 
Bioremediation Investigation Research (NABIR) program. The FRC provides a site to conduct research 
and obtain samples related 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 
provides for c4mprkm sturties man uncontamrna - ted area, and ancillary s t r u ~ e s  located within a 3.2- 
mile radius of each other on the ORR. These studies will lead to an improved understanding of the fate 
of contamjnated sites at Oak Ridge and elsewhere <and the most effective approaches to their cleanup. 

Biological Monitoring and Abatement Site - 14,19,25, Upper Mitchell Branch east of ET", ED-1, 
active 
Hydrology Field Sites - 10, 11 , active 
Natural Accelemtion Bioremediation Investigation Research (NABIR) Field Research Center - 1 1, 
active 
Natural Acceleration Bioremediation Investigation Research Reference Area - 10, active 
Partnership with City of Oak Ridge, Bechte;, Jacobs Company, LLC, and DOE on Biosolid 
Landfanning for Carbon Research - 4,5, 14, 17,20, planned 

Comp&ent identifications for research areas are shown in Fig. 2.1 2. Many research projects include 
most of the reservation land area, excludii facilities. 

Entire Research Park and Other Land Areas Outside of Facilities. 
Center for Bioenergy Research 
Partnership with TWRA Wildlife Managemmt Area on Wildlife Research, Monitoring, and 
Restoration 
C Site for Ecosystem and Landscape Studies 
Partners in Flight Cooperative Study Site 
ORR Bioenergy and Carbon Sequestration Tnitlrative 
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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 

Proposed research areas: 
C Site for Ecosystem and Landscape Scale Studies 

Control Area for Impacts of Urban Fragmentation on Invasive Exotic Species 

Area 3 
Enriched Background Isotope Study, C- 14 

Area 4 
Partners in Flight Monitoring Route 

Area S 
C Site for Ecosystem and Landscape Scale Studies 
Partners in Flight Monitoring Route 

Area 7 

Proposed research areas: 
Partners in Flight Monitoring Route 

Biodiversity of Productive Riparian Areas, Invasive Plant Species 

Area 8 
C Site for Ecosystem and Landscape Scale Studies 
Partners in Flight Monitoring Route 
Invasive Exotic Plant Species Research 
Invasive Plant Control Research - Oriental Bittersweet 

Area 9 
C Site for Ecosystem and Landscape Scale Studies 
Enriched Background Isotope Enrichment Site 
Partners in Flight Monitoring Route 

Area 10 
9 

0 Hydrology Field Sites 
C Site for Ecosystem and Landscape Scale Studies 

Natural Acceleration Bioremediation Investigation Research Reference Area 

Area 11 
C Site for Ecosystem and Landscape Scale Studies 
Partners in Flight Monitoring Route 

Area 12 
Natural Acceleration Bioremediation Investigation Research (NABIR) Field Research Center 

Area 13 
Tree Nutrition Study Partners in Flight Monitoring Route 

Area 14 
C Site for Ecosystem and Landscape Scale Studies 
Partners in Flight Monitoring Route 
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NOAA Partnership Areq NOAA Tower No. 2 Footprint Area 
Control Area for 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 Site for Ecosystem and Landscape Scale Studies 
Walker Branch Watershed Long-Term Research Area and Buffer 
Enriched Background Isotope S&, C- 14 
Invasive Exotic Plant Species Research 
Partners in Flight Monitoring Route 
NOAA Partnership Area, NOAA Tower No. 1 and Footprint 
Walker Branch Watershed Nitrogen and Carbon Transect Study 
Long-Term Recovery fiom Agricultural Impacts in Complex Terrains 

Area 19 
C Site for Ecosystem and Landscape Scale Studies 
Biological Monitoring and Abatement Site 
Long-Term Recovery from Agricultural Impacts in Level Terrains 
Bethel Valley Agricultural Land Use Impacts and Carbon Sequestration Research Area 

Area 21 
C Site for Ecosystem and Landscape Scale Studies 
Partners in Flight Monitoring Route 

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

Area 23 
C Site for Ecosystem and Landscape Scale Studies 
Partnership with TWRA, Ecological and Physical Sciences Study Center 
Partners in Flight Monitoring Route 

Area 24 

Global Carbon Cycle Studies 
9 

C Site for Ecosystem and Landscape Scale Studies 
Global Climate Change Field Research Facility 
Invasive Exotic Plant Species Research 
Free Air CO, Enrichment (FACE) 

Biofbels Research and Demonstration Site 

Area 25 
Biological Monitoring and Abatement Site 
Partners in Flight Monitoring Route 
Long-Term Recovery from Agricultural Impacts in Complex Terrain 

Area 26 
C Site for Ecosystem and Landscape Scale Studies 
Partners in Flight Monitoring Route 

2-3 1 



Area 28 

Whole Tree Harvest Research 
C Site for Ecosystem and Landscape Scale Studies 

Vascular Plant Monitoring Site - experimental 

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

Area 30 
C Site for Ecosystem and Landscape Scale Studies 
Partners in Flight Monitoring Route 

Area 32 
Ongoing Long-Term Agricultmal Impacts Research Plots 

Area 33 
Ongoing Long-Term Agricultural Impacts Research Plots 

Area 36 
Enriched Isotope Background Study Area 

Area 37 
Carbon Experimental Site, Pine Ridge Replicate Ekperimental Catchments 

Area 38 
Vascular Plant Monitoring - Reference Site 

Area 39 
Vascular Plant Monitoring - Reference Site 

Area 40 
Vascular Plant Monitorhg - Reference Site 

Area 41 
Vascular Plant Monitoring - Reference Site 

Area 42 
Vascular Plant Monitoring - Reference Site 

ED-1 Area 
Partners in Flight Monitoring Routes 
Biological Monitoring and Abatement site 

ETTP Area 
Partners in Flight Monitoring Route 
Biological Monitoring and Abatement sites 
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More detailed information on envuonmental research is found in Environmental Sciences: Research, 
Assessment, and Technology to Understand and &et the Challenges of the Future (Environmental 
Sciences Division 1998) and on the Fmvironmental Sciences Division (ESD) World Wide Web site at 
http://www.esdoml.gov/. In addition to DOE, past and present sponsors of research on the site include 
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 N O M  and TVA. 

2.5.2 Safety 

ORNL systematically and fully integrates safety into management and work practices at all levels so that 
the mission of the Laboratory is successfully accomplished while protecting the public, the worker, 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 a safe and effective m e r .  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 controls tailored to all the work being performed. 

To ensure employee and guest safety, buffer areas around training facilities and 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. 

2.5.2.1 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 access is limited 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 Facilities with Surface Danger Zones 

Two contiguow major fning ranges are located within the ORNL area of responsibility: the Southeastern 
Couriers Transportation and Safeguards Training Facilrty operated by DOE Albuquerque and the Central 
Training Facility (CTF) operated by Wackenhut Services, Inc. (Fig. 2.13). The ranges and their surface 
danger zones or buffer areas encompass about 2500 acres. Public entry into these areas is 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 mst  to Highway 95 on the 
east and h m  Bear Creek Road on the north to the Clinch River on the south. The eastern portion of the 
site is operated by DOE’S Transportation and Safeguards Division Southeastern Courier Section and 
consists of four individual livefire ranges and associated support facilities. The western portion of the 
range site is operated for DOE by Wackenhut Services, Inc., as a CTF and consists of an indoor range, 
five outdoor ranges, a shooting tower, three live-fre facilities, and assorted tactical facilities. Fire is 
directed to the south and southeast into an approximately 200-foot-high ridge. Safety analyses for the 
fjnng range activities mere based on the absence of a permanent population in the downrange areas. Any 
change in 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 3551 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 OR0 site ( E m ,  ORNL, and the Y-12 National Security 
Complex) extends out 5 miles and is subdivided into emergency planning sectors that are deked by 
easily recognizable terrain features (Oak Ridge Reservation Emergency Plan 1998). Hazard 
assessments support the designation of emergency planning zones in which special planning is required 
to ensure that prompt and effective protective actions can be taken to minimize the risk to on-site 
personnel, the general public, and the environment in the event of an emergency. 

2.53 Compliance and Monitoring 

Operations at all facilities on the ORR must comply with environmental requirements established by 
federal and state statutes and regulations, executive orders, some DOE orders, and legal 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 also operations 
at the EPA- and TDEC-regulated facilities. The facilities were intentionally located away fiom 
population centers with unpopulated land area between the facilities and local residents. Changes in the 
unpopulated land area could alter dose calculations required for meeting radiologicalrequirements, 
such as those in the Clean Air Act National Emission Standards for Hazardous Air Pollutants 
(NESHAP) (40 CFlp 61, Subpart H), and thereby impact facility operations. 

As regulatory agencies transition to watershed-based load-allocation permitting for wastewater 
discharges, the presence of additional new facilities on the ORR that need to discharge wastewaters to 
ORR streams under the National Pollutant Discharge Elimination System (NPDES) could cause DOE 
to reduce umsthmt concentrations in DOEcfacility wastewater effluents in 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.oml.gov/aser. Figure 2.14 
shows environmental compliance and monitoring locations on the reservation. 

2.53.1 Environmental Monitoring 

Environmental monitoring on the ORR consists of two major activities: effluent monitoring and 
envkmmental s u r v m .  Muent monitoring consists of the collection and analysis of liquid, gaseous, 
or airbome effluents at their sources. Environmental surveillance consists of the collection and analysis 
of samples of air, surface water, groundwater, foodstuffs, biota, and other environmental media fiom 
areas that have the patential to be affected by activities on the ORR. Data fiom the analyses are used to 
assess chemical and radiation exposures to members of the public and to demonstrate compliance with 
environmental permits and regulations. 

2.53.2 Air Monitoring 

Numerous activities conducted in facilities on the ORR emit, or have the potential to emit, pollutants to 
the atmosphere. In general, these activities are regulated and monitored as nonradiological sources or 
radiological sources. The most environmentally significant nonradiological sources include steam 
production plants located at each plant site (ETTP, Y-12, and ORNL) fired with coal, fuel oil, and/or 
natural gas. Radiological sources include emissions fiom production areas, research activities, and 
deumtamjnation work. AU sources are in compliance with emission standards, reporting requirements, 
and monitoring requirements. 

Meteorological conditions on the ORR are provided by seven widely spaced meteorological towers. The 
data are used in dispersion modeling to predict impacts of facility operations. In addition, these data 
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are essential as input to emergency response atmospheric models used in the event of accidental releases 
fiom a facility. The towers range fiom 100 to 330 feet in height, and data are collected at two to three 
levels above ground. 

In addition to monitoring the sources of effluent release (e.g., stacks), ambient air is monitored at various 
l o c a t i ~  on the ORR to detemme whether auen t s  fiom the facilities are increasing levels of radiation 
or air contaminants. The ambient air monitoring program, which assesses the impact to air quality of 
operations on the entire ORR, includes operation of a network of perimeter air monitoring stations. 
‘Ihese statim incorporate gamma radiation detectors as well as instrumentation for quanti-g alpha-, 
beta-, and gamma-emitting radionuclides, uranium, tritium, and beryllium. NOMATDD operates 16 
meteorological towers for collection of routine observations throughout East Tennessee, including one 
at Walker Branch Watershed. Local climatological data for the Oak Ridge area includes records back 
to 1950. 

2.53.3 Surface Water Monitoring 

of effluent discharges to surface waters on the ORR is the 
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 a total of approximately 400 CWA discharge points for the ORR. 

. .  
~primarystaMegovemingthemonaonng 

To assess the impact of ongo&, as wll as past, discharges to 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 establish the baseline against 
which the health of ORR streams is assessed for regulatory purposes. These reference streams, which 
are located in undeveloped portions of the ORR, have been sampled for years and provide a long-term 
baseline against which current data can be evaluated. The sites were carefidly selected, have been 
approved by the regulatory agencies, and must remain undisturbed for the i n d e f ~ t e  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 clastic rock units (Rome 
Formation, Conasauga Group, and the Chickamauga Group) are generally categorized as “aquitard” 
units, while the massive pure carbonate rock units (h4aynardville limestone and the Knox Group) are 
categorized as “aquifer” units on the ORR. Groundwater flow in the aquitards is dominated by flow 
through fixtures of variable length and connectivity and discharge may be visible at “seeps” or may 
occur invisibly in stream channels. In hcture-dominated groundwater flow systems, groundwater 
movement depends on the length and Cannectivity of the hctures, and contaminants may move relatively 
rapidly (mddday). Porosity of the rock matrix between fractures often functions as a sponge to retain 
contaminants m 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 channels that discharge at springs that may be visible near streams or may occur in the base of 
stream channels. 

Depth of active groundwater circulation in the ORR aquitards is on the order of 100 meters below 
ground surface. Ancient brines (highly saline waters) are present in the aquitards at depths of 200 to 300 
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meters below ground surface. Yields of wlls m the aquitards are quite variable but are generally low (4 
to 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 monitoring wells. Yields of wells in the Knox 
Aquifkr are often high, and wlls in the intersect conduits can produce hundreds to more than 1000 gpm. 

In fracture- and conduit-dominated groundwater flow systems such as those at the ORR, the direction 
and rate of groundwater movement are determined by the orientation and aperture (minimum cross 
sectional area) of the interconnect ed hctures or conduits and occurrence of precipitation. Fractures and 
conduits at the ORR tend to be oriented parallel to geologic outcrop trends because of the regional and 
local geologic structm (dipping strata) and differential weathering of interbedded rock types (carbonate 
vs. clastic). The geographic scale (basin area) and dischatge volume of fracture and conduit flow systems 
at the ORR vary depadmg on the rock types. In the aquitard outcrop areas, groundwater basins tend to 
d o r m  to surface watershed areas, although some exceptions are known to occur. In the Knox Aquifer 
outcrop area, groundwater basin delineation is difficult because the extensive conduit development 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 the rainfall is transpired back to the atmosphere by trees and 
other plants. This evapotranspiration d u m  the amount of recharge to the groundwater system with the 
result that base flows m 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 contamlna tion 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 
fbtures at a typical rate of 1 dd, whereas the center of mass of the contaminant plume migrates at less 
than 0.06 d d  The presence of dense non-aqueous phase liquids (DNAPLs) contaminants in the ORR 
hydrogeologic setting also exemplifies the site complexity. DNAPLs 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. This results 
in infibation 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 are located 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 codinned 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 adverse impacts on the water quality of First 
Creek and consequently impact the Aquatics Research Laboratory. 

2.5.3.5 Terrestrial Vegetation Monitoring 

ContaminarrtS released from facilities on the ORR can accumulate in food crops and in terrestrial animals 
that feed on vegetation on the ORR. Because the primary exposure pathway for contaminants in 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 h m  local gardens which have been 
identified as potential deposition areas. Samples fiom each plot are analyzed for gross alpha and beta 
radiation, gamma emitters, and uranium. The results are compared to crops grown at a reference site 
outside the influence of ORR activities. 

Because radimuclih can be transferred to humans %om the environment through the food chain (e.g., 
grass to 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 area that can be grazed by a cow, the rapid transfer of milk from producer to consumer, and the 
importance of milk in the human diet. Milk is collected bimonthly fiom local producers and analyzed for 
radioactive iodine, radioactive strontium, and tritium. 

2.53.6 Biological Monitoring and Abatement Program 

Biological monitorhg of streams on the ORR has been conducted for more than 15 years. The Biological 
Monitoring and Abatement Programs (BMAPs) at the three DOE facilities on the ORR were developed 
to meet NPDFS permit requirements and include tasks on (1) toxicity monitoring; (2) bioaccumulation 
in aquatic 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 wter or fauna from streams near the ETTP (Mitchell Branch and 
Poplar Creek), O W  (White Oak Creek and its tributaries), and the Y-12 National 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 various types of wastes that were disposed of on-site in waste management areas. On- 
site disposal of RCRA andor 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, EITP, and ORNL (Fig. 2.1 5).  Waste management at O W  included 
such activities as the disposal of radioactive waste materials by shallow land burial fiom 195 1 to 1993, 
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the disposal of liquids m shallow seepage pits and trenches from 195 1 to 198 1, and the injection of waste 
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 sites in 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 on the ORR. Cleanup goals for 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 goals are developed: anticipated future land and groundwater use, availability of 
waste treatment and disposal facilities, federal and state requirements that the remedy will attain, long- 
term stewardship/institutional controls, and risk to human and ecological receptors. The ROD for Interim 
Actions for the Melton Valley Watershed was signed by DOE, EPA, and the State of Tennessee in 
September 2000. This ROD doammkd the selected remedy for the remediation of waste sites and other 
contaminated sites in Melton Valley. The ROD also established land uses for the areas within Melton 
Valley. A similar ROD is expected to be s@ in 2002 for Bethel Valley sites. The selected remedy for 
both watersheds leaves some hazardous substances m place which pose a future potential risk and which 
would require land use restrictions 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 agreaments with DOE and the State of Tennessee. It is the 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 f& lands and is cost effective @PA, Federal Register July 9 1 - 
30448). Locations are shown in Fig. 2.7. 

ORNL is currently sen- sanitary sewage sludge to the City of Oak Ridge for inclusion in the City's 
biosolids land application program. While not all sludge can be transferred because of low levels of 
residual radiological contamination, the portion that can be disposed of in this manner lessens the 
quantity 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 In€i-astructure (Gas, Communication Lines, Power) 

Since all major utilities cross the ORR, a number of companies have easements. ORR infriistructure is 
shown in Fig. 2.16. Details are not provided in this plan as they are described fuuy in the Oak Ridge 
Reservation iMmagement Plan, February 1999. Section 3.3 of the plan, "Access Control," identifies 
companies with utility easements. Part of Sect. 3.4, "Surveillance and Maintenance," lists companies and 
organizations with operating and maintenance responsibilities. Appendix E, "ORR Roles and 
Responsibilities," explains m detail the activities of 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 Ridge Wildlife 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 O m ’ s  ESD 
under agreements betwen TWRA and DOE and between DOE and UT-Battelle. Management includes 
wildlife population control through hunting, trapping, and removal; wildlife damage control; restoration 
of wildlife species; preservation, management, and enhancement of wildlife habitats; cmrdination of 
wildlife studies; and law enfomment. 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 desired 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 their habitats; and (5) wildlife 
pest problems. The Oak Ridge Wildlife Management Area is shown in Fig. 2.7. 

Three Bend See& and wildlife Management Refuge Area. 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 TwRk 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 establishes g d  guidelines for managing the area to preserve 
and enhance its natural attributes. 

2.5.8 Public Opportunities 

Most of the reservation is not fieely accessible to the public, although parts are open at various times 
for 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 Resources Agency Wildlife Management Area 

Wildlife on the ORR is managed by TWRA under an agreement with the DOE Oak Ridge Operations 
Oflice (DOE-ORO). This management includes annual 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 deerhehicle 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. One turkey was retained due to radiological contamination during the first hunt in 1997; 
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another was retained in 2001. Deer hunts were canceled in the fall of 200 1 but are planned for 2002. 
Turkey hunts were held in 2002. Deer and turkey hunt maps are available at 
httpd/w.oml.gov/rmal/heo.htm. Additionally, TWRA has led public bird walks during the spring 
and coordinated bird counts for input to the Partners In Flight interagency program. 

2.5.8.3 New Bethel Baptist Church and Interpretive Center 

New Bethel Baptist Church is one of the few remaitljng original structures of preM&ttan Project days 
and is listed on the National 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 (e.g., 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 Ridge facilities public bus tour is available at the American Museum of Science 
and Energy. 

2.5.8.5 Ecological and Physical Sciences Study Center 

This educational 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 
produce the first gram quantities of plutonium for experiments at the University of Chicago. Afterwards, 
it was dedicated to the pacetime development of atomic energy and operated until 1963. 

2.5.8.7 Other Public Facilities and Educational Program 

Facilities on the reservation operated by others and open to the public include the Clark Center 
Recreation Area, the Wheat Community &can Burial Ground near EITP, the ETTP Visitors Overlook, 
and the Y- 12 Visitors Center. 

2.5.9 Facilities 

A number of ORNL facilities, as well as facilities managed by E m ,  the Y-12 National Security 
Complex, and others, are located outside the ORNL developed area. ORNL facilities are identifed 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 DOBORO. These uses are identified in the Oak Ridge Reservation Ahnagernent Plan 
(1999) and the ORR Comprehensive Integrated PZan (September 1999). 
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2.5.11 Maps - Current Land Use on the Oak Ridge Reservation 

Maps included in this document were prepared on MapInfo software using data from the ORNL SDI. 
The SDI database is updated as data are available from ORNL projects as well as other ORR projects. 
Table 2.2 is a list of maps pertaining to current ORNL land usage. 

Table 2.2. Current hnd use on the ORR 

Fig. no. Maps Main components 

2.6 Public, educational, and recreational 
opportunities 

Ecological and Physical Sciences Study Center 
New Bethel Church Interpretive Center 
OKNL Graphite Reactor 
Gallaher Bend Greenway 
TWRA Wildlife Management Area 
Cemeteries, historic districts, churches, and home sites 
Clark Center Recreation Area 
North Boundary Road Greenway 

2.7 Partnership areas 

2.10 Research areas 
2.1 1 
2.12 

2.13 Safety 

2.14 Compliance and monitoring 

2.15 Contamination areas 

2.16 Reservation infrastructure 

Sludge Ian-g sites 
State Natural Areas 
TWRA Wildlife Management Area 
Oak Ridge Biosphere Reserve 
Gdlaher Bend Greenway 
Wetland Mitigation Areas 
North Boundary Road Greenway 

National Environmental Research Park 
Active research areas 
Proposed research areas 
Planned research areas 

Emergency planning wnes 
Surface danger zones 

Air monitoring sites 
Groundwater wells 
Surface water monitoring 
BMAP sites 
Maeorological towers 
Fish sampling locations 
Sludge landfkning site 

Potential release sites 
En4 watershed project boundaries 

Electrical lines 
Water lines 
Communications lines 
Natural gas lines 
Sanitary sewer lines 
Water treatment plants 
Water 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 as a viable andhealthy ecosystem provides the 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 mechanism for 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 Dialogue 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 ecosystems under different levels of human 
influence. Research approaches that combine ecosystem monitoring and experimental studies are most 
valuable for developing a mechanistic understanding of ecosystem sustainabiiity and factors controlliig 
ecosystem change. 

Within this context of ecosystem management, the ORR provides a combination of complex geology and 
hydrology; ecological diversity; fundamental ecosystem process research, modeling, and long-term data 
records; a historical record of land use change; and dynamic pressures on its ecosystems resulting from 
its suburbdindustrial 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 frmction of ecosystems, response of ecosystems to stress, and sustainability of ecosystems. 
The focus of future experimental research and monitoring activities is identified in greater detail in 
Appendix C. 

2.6.2 Identified New Future Land Uses 

Maps for future land use reflect identified new future needs; current land uses do not preclude different 
future uses. Land planning, hower, will need to incorporate current land use with identified new future 
land uses. 

New future land uses include 

research facilities, 
environmental research areas, 
environmental partnership areas, 
waste management facilities, 
future initiatives, 
transportation improvements, 
education and recreation, and 
land transfedlease areas. 
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2.6.2.1 Research Facilities 

. .... .. 

Proposed locations of future research facilities are shown in Fig. 2.17 and are described in the following 
sections. 

2.6.2.1.1 Spallation Neutron Source 

The Spallation Neutron Source (SNS) will serve as a world-class facility for neutron research. The SNS 
is beiig constructed on approximately 90 acres on Chestnut Ridge, approximately 2 miles from the 
ORNL main entrance. The SNS consists of a fiont-end system (includbg ion source), linear accelerator, 
accumulator ring, target facility, and experimental arms. Within the site, support laboratories and shops, 
a central laboratory and office building, conference areas, user facilities, and a central utility building will 
be provided. A large water reservoir, an electric service switchyard, and a stormwater retention pond are 
also being constructed to serve the facility. Mer reviewing the analysis presented in the “Final 
F!n- Impact Statement for the Constructiori and Operation of the Spallation Neutron Source” 
(SNS mS, DOEYEIS-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 
as the site for the SNS. 

The Joint Institute for Neutron Sciences is a proposed joint venture with The University of Tennessee, 
the State of Tennessee, and DOE for a user 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 
scientists and serve other user neerls. Potential sites, integrated into the SNS campus, are being 
investigated. 

2.6.2.1.2 Center for Nanophase Materials Science 

The Center for Nanophase Materials Science (CNhlS) 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 laboratories necessary to ensure the mission of the CNMS. The 
location and synergy of the fhdions planned for this facility will provide valuable 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 fiom its historical (but now deteriorated) home at the Y- 12 National Security Complex and open 
the availability of that important DOE resource to a broader research community. 

That enbanced research community will be better able to utilize this resource through the Joint Institute 
for Biological Sciences (JIBS), a State of Tennessee h d e d  research laboratory and office facility to be 
co-located in the West Campus during Phase I. 
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2.6.2.1.4 East Campus 

The East Campus of the Laboratory will feature the planned construction of the Research Support 
Center, three private-sector research buildings, tw State of Tennessee Joint Institutes, a general purpose 
support office building, and the hfiastructure 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 existing 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 allow 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 HFW 
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. 
The improvemats to H F l R  operations and research capabilities occurring 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 general plant project (GPP)-level projects will be undertaken to 
eliminate muhiple trailers housing research and support staff, provide much-needed highbay operations 
and storage areas, and improve the 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 

Space for fuhrre Melton Valley research and development (R&D) facilities has been identified bordering 
Melton Hill Lake (known as the Ramsey Drive Site). Approximately 39 acres of land adjoining the 
proposed Fusion Materials 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 andor planued across the entire reservation (except for the 
ElTF' area) in addition to areas where it is already being done (Fig. 2.17). 

Proposed Research Areas - areas identitied for specific projects for proposal submittals or pending 
actions 
Planned Research Areas - areas with high potential for studying 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. 

4 
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Four projects, the National Ecological Observation Network W N ) ,  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: 
0 Carbon Experimental Site, Blackoak Ridge Replicated Dolomite 

Control Area for lrspacts of Urban Fragmentation on (a) Plant and Soil Carbon Sequestration Rates, 
(b) Forest Successional Dynamics on Biodiversity, (c) Wildlge and Neotropical Migrants, and 
(d) Geneflow and Genetic Isolation 

Area 4 
Proposed research areas: 

Biodiversity of Productive Riparian Areas, Invasive Plant Species 

Planned research areas: 
Carbon Experimental Site, Bottomland Forest Communities 
Carbon Biogeochemistry in High-Fertility, Hydric Environments 
Role of High-Productivity Habitats in Wddlife Conservation 
Partnership with City of Oak Ridge, Bechtel Jacobs Company, LLC, and DOE on Biosolid 
Landfarming for Carbon Research 

Area 5 
Planned research areas: 

Carbon Experimental Site, East Fork Poplar Cxeek 
Ecosystem Consequences of High Geological Complexity 
Partnership with City of Oak Ridge, Bechtd Jacobs Company, LLC, and DOE on Biosolid 
Landfarming for Carbon Research 

Area 7 
Planned research areas: 

Carbon Experimental Site, Wetland 
0 Carbon Biogeochemistry in High-Fertility, Hydric Environments 

Role of High-Productivity Habitats in Wildlife Conservation 

Area 8 
Proposed research areas: 
0 Ecosystem Procases (Carbon Sequestration, Biodiversity, Wildlife, Non-Native Invasive Species) 

in High-Contrast Landscapes (Dry Ridges, Wet Valley Bottoms) 

Planned research areas: 
0 Ecosystem Processes (Carbon Sequestration, Biodiversity, Wildlife) in High-Contrast Landscapes 

(Dry Ridges, Wet Valley Bottoms) 

Area 9 
Planned research areas: 

Biomass Recovery Plots 

Carbon Experimental Site, Pine Ridge Replicate Experimental Catchments 
Ecosystem Processes (Carbon Sequestration, Biodiversity, Wildlife, Non-Native Invasive Species) 
in High-Contrast Landscapes (Dry Ridges, Wet Valley Bottoms) 

2-5 1 



Area 13 
Proposed research areas: 

Invasive Exotic Plant Species Research 

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

Planned research areas: 

0 

0 

* 

Long-Term Recovery fiom Agkcultural Impacts in Complex Terrains 
Biofuels Research and Demonstration Site 
Replicated Controls for Chestnut Ridge 
Control Area for 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 Area for Pine Ridge Experimental Catchments (Sandstone and Shale Soils Similar to Pine 

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

Ridge) 

Area 17 
Planned research areas: 
* Replicated Controls for Chestnut Ridge 

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

Area 19 
Planned research areas: 
* Pine Bark Beetle Recovery Area Research 

Biofkls Research and Demonstration Site 
Forest Succession Experimental Sites for Wildlife, Carbon Sequestration, Invasive Species, 
Biodiversity 
Carbon Experimental Site, Bethel Valley Replicated Limestone 0 

Area 20 
Planned research areas: 
a 

* 
* 

Y-12 Partnership Area, Carbon Sequestration Demonstration Site, Biomass and Soil Carbon 
Experimental Facility 
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 21 
Planned research areas: 

* 
0 

0 

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 
Coni101 Area for Pine Ridge Experimental Catchments (Sandstone and Shale Sols Similar to Pine 
Ridge) 
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* 
Bethel Valley Agricultural Land Use Impacts and W o n  Sequestration Research Area 
Pine Bark Beetle Recovery Area Research 
Forest Succession Experimental Sites for Wildlife, Carbon Sequestration, Invasive Species, 
Biodiversity 

Area 22 
Proposed research areas: 

Large-Scale Catchment Study Area 
* Forest Succession Experimental Sites for Wildlife, Carbon Sequestration, Invasive Species, 

Biodiversity 

Planned research areas: 

0 

Carbon Experimental Site, Bethel Valley Replicated Lmcytone 
Long-Term Recovery fiom Agricultural Impacts in Level Terrains 
Control Area for Pine Ridge Experimental Catchments (Sandstone and Shale Soils Similar to Pine 

Bethel Valley Agricultural Land Use Impacts and Carbon Sequestration Research Area 
Pine Bark Beetle Recovery Area Research 

Ridge) 

Area 23 
Proposed research areas: 

Invasive Exotic Plant Species Research 

Planned research areas: 
Biofbels Research and Demonstration Site 
Eff'ects of Current Land Management Practices on Soil and Plant Carbon Storage 
Conl.101 Area for Pine Ridge Experhrmtal 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, Biogeochemical Flux Rates 
Lmg-Term Recovery from Agricuttural Impacts in Complex Terrain 
Replicated Controls for Chestnut Ridge 

Area 29 
Planned research areas: 

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

Area 30 
Planned research areas: 

Urbadndustrial Impacts on Isolated Natural k e a s ,  Invasive Exotic Plant Species Research 
Urban/T.ndwtrial Impacts on Isolated Natural Areas, Carbon Sequestration 
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2.6.2.3 Environmental Partnership Areas 

“Environmental Partnership Areas” are sites of special environmental sigtllfimce or sites with great 
potential for restoration andor mitigation where state, federal, and educational 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 State Natural Areas 

In June 200 1, TDEC submitted a request to DOE for expanded areas of designation. This request is 
being considered in the overall apptoach to oomprehensive land-use management and mission objectives 
of DOE. Seven State N d  Areas wx noted on the ORR in 1985 through a letter 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 al. 1996; The Nature Conservancy 1995). 

To register a State Natural BTea, the site must meet TDEC qualifjmg criteria as determined by a natural 
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 area is a voluntary, nonbinding conservation tool which relies 
on the landowner’s sense of pride and stewardship; the designation can be removed if DOE decides on 
an alternative land use and the designation is no longer appropriate. 

2.6-2.3.2 Wetland Mitigation Areas 

Over 580 acres in 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 
COtlStTUCtion and waste management or remedial actions may occur, resulting in direct wetland impacts. 
Before any activities occur that will directly impact uletlands, it is necessary to obtain federal and/or state 
permits or to Wl1 the substantive quirements of the law in those cases where permits are waived (e.g., 
CERCLA actions). Individual permits issued by the federal and state governments will, in most cases, 
qu i r e  compensatory mitigation as a permit condition. Mitigation, in the wetland regulatory context, is 
a sequential process consisting of (1) avoidance of wetland impacts, (2) minimization of wetland 
impacts, and (3) if impacts are unavoidable, cmupematorymitigation. Compensatory mitigation includes 
wetland restoration and wetland creation. 

Bethel Valley Pre-Impact Wetland Mitigation Evaluation. In 1999, ten sites in the Bethel Valley area 
of the ORR w x  evaluated with respect to their potentkl 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 “lod‘ for the other five areas. Thete are not extensive areas of high-quality wetland mitigation 
opportunities m 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 vetlands. An additional 8 acres of bottomland were identified that are more marginal. 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. 2.1 7. Areas included in the evaluation and 
the potential acreages are: 

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 area includes young palustmine forested wetlands and emergent wetlands. 

Jones Island Terrace (high) includes a seasonal drainage with periodically inundated terraces, plus 
a number of small wet depressions. This sitc 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 mterfod are possible as well. 

H e m k  CkwSery wetland m upper McNew Hollow (high) is a small, but highquality palustrine 
forestdpalustrine 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 dommtream from a palustrine forested wetland. Approximately 1 acre of wetland 
creation is possible within the primary tmm of Melton Branch with enhancement of an 
additional 1.5 acres. 

Vanda Bulck Bridge Terrace (medium) is located along the east bank of the Clinch River about 
2000 feet downstream of Vanden Bulck Bridge. Opportunities exist to create about 1 acre of 
d a n d  and enhance an additional 1 acre. 

Lovier Raccoon Creek (low) is a ttibuWy of the Clinch River entering the river about 6.2 km below 
MeltonHill Dam. The potcdal mitigah area lies within the flattened terraces of lower Raccoon 
Creek The area COIltaitls an estimated 2 acres of lowquality mitigation opportunity. 

Lm Cagle Road (low) is m the upper watershed of an urmamed tributary to Clinch River. The area 
includes a mature palustrine forested wetland lying immediately adjacent to the unnamed tributary, 
but there is less than an acre of mitigation1 potential. There is little opportunity for lateral 
expansion due to relative steep topography. 

New Zion Cemetery (low) area currently supports a moderate high-quality 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 to the Cliich River below Melton Hill Dam. The 
only possibility for mitigation is immediately adjacent to existing wetland areas. 

Friendship Cemeteq (low) is neat the Bearden Creek Bridge on Melton Valley Drive. It includes 
an unnamed tributary to l 3 e a r b  Creek. It presents a number of lowquality wetland creation 
opportunities that total less than 1 acre. 

(10) Bearden Creek (low) area encompasses a laege flat at the upper end of the Bearden Creek 
watershed. The lacation contains a limited number of small depressions that support a dominance 
of hydrophytic vegetation and wetland hydrology, but it is less than 1 acre. 

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

The US. Army Corps of Engineas, the P A ,  the U.S. Fish and Wildlife Service, the Natural Resources 
Conservation Service, and the National Marine Fisheries Service issued final policy guidance regarding 
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, P A ,  Fish and Wildlife Service, and 
National Marine Fisheries Service, as well as the TDEC, TWRA, and TVA. 

2.6.23.3 Wildlife Habitat Restoration 

The TWRA has initiated a cooperative effort with TVA and Quaid Unlimited to improve the wildlife 
habitat under TVA electrical distribution lines on the ORR by restoring native, warm season grasses. 
An approximately 70-acre demonstration plot was treated in 1998 with plans to convezt additional 
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 especiauy in need of this native 
grass habitat. Additionally, TWRA has plans to continue restoration of wildlife species and habitats such 
as Freels Bend. 

The Environmental Sciences Division of ORNL has also 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 fiom 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. Followin@; the site preparations, a variety of grass communities will be planted that are designed 
to emphasize merent management goals. These goals include innproved wildlife habitat, erosion control, 
aestbetc beauty, and biomass production. Some areas that are prepared will also be left to naturally re- 
vegetate to promote native grass communities that currently exist on the ORR. These sites will serve as 
both test plots and demonstration areas and will be located along Bethel Valley Road (see Fig. 2.7). 
Supplementing this native grass restoration 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 a threat 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 has targeted some transmission line right-of-wys for treatment, 
with supplemental replacement planting using native lowgrowing shrubs. 

2.6.2.4 Waste Management Facility 

Reservation land is also needed fix the EM Transuranic Waste Processing Facility (Fig.2.17), which 
is in progress. 

2.6.2.5 Future Initiatives 

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 lands for fhture initiatives. Some of the general land areas identified for future needs 
are shown in Fig. 2.17. 
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Associated with reservation management are a number of infrastmctme nesds which are identified in 
Table 2.3. 

Table 23. Oak Ridge Reservation infrastructure needs 
(S in 000s) 

ptoject Estimated cost Fmding F 

ORRcomUnicatim system 
Wildland fire equipment trailer 
Upgrades to road barricades/signs 
Repair and maintenance of secondaryroads 
Bethel Valley Road upgrades 

Dumpftow vehicle 
4 x 4 3/4Tontruclcwith fire tank 
D7 Bulldozer 
Bomdaq h c e  upgrades 
Bethel Valley Road/Highway 95 intaectiOn 
Road grader 
D4 Bulldozer 
Trackhoe excavator 
4 x 4 3f4Ton truck with fire tank 
Hydroseeder vehicle 
Backhoe excavator 

Lambert Quarry fencing 

6,000 
15 

165 
3,700 
3 so00 

165 
62 
35 

425 
500 

3,000 
140 
125 
200 
35 

115 
60 

FY 2002 
N 2002 
FY 2002 

FY 2002-1 1 
FY 2003-05 
FY 2003 
F Y  2003 
FY 2003 
FY 2004 
FY 2004 
FY 2005 
FY 2005 
FY 2006 
FY 2007 
FY 2007 
F'Y 2008 
N 2009 

Total 17.742 

2.6.2.6 Transportation Improvements 

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

Highmy 58 widening fiom 1-40 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 200 1 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 TransfersLease 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: 

PrivateSector Research Facilities: As described in Sec t .  3.4.1, up to 25 acres of DOE property at the 
ORNL site will be transferred 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 time in 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 transfenred for 
industrial development have been identified. These do not include facilities within the E7Tp developed 
area. Actions include 

a 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 BioNeubics, Inc.) 
Parcel ED-2 (1 5 acres leased to CROET) 
Parcel ED-3 (450 acres currently under review for leasing to CROET) 
Parcel G 
Shorelindfloodplain along Boeing property (sold to the City of Oak Ridge, 200 1) 
Water Treatment Plant and associated facilities (transferred to the City of Oak Ridge, 2000) 
American Museum of Science and Energy (currently under review for transfer to the City of Oak 

Ridge) 

2.6.2.9 Oak Ridge Institute for Science and Education 

The Oak Ridge Institute 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 shown in Fig. 2.2. DOE granted an easement to the Tennessee Department 
of Transportation for highway construction on the 24 acres east of Scafboro Creek, and it has been 
proposed to transfer about 20 acres immediately west of the creek to the City of Oak Ridge. The 
m m b h g  203 acres, and the structures located on them, will be adequate for ORISE’s current operations 
in support of the DOE mission. Because no ORISE town site includes developable land, the Scarboro 
site is the only land now available to accommodate future growth. 

2.6.3 Fvlaps - Fatape Land Use on the Oak Ridge Reservation 

Maps included in this document were prepared on MapInfo software using data from the ORNL SDI. 
The SDI database was updated with data fiom ORNL and other subcontractors, as available. Table 2.4 
lists the categories contained on the future land use map. 

2.7 ST-HOLDER INPUT 

2.7.1 Stakeholder Definition 

Remgnkhg that O m  EITP, 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 stakeholdm include those who use the land for DOE mission activities, those who fund activities 
on the ORR, those with state or federal regulatory interest, neighbors who may be impacted by land use 
decisions, and those with a perspective on regional/nationaVinternational impacts of ORR land use 
decisions. 

2.7.2 Process for 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 fiom individuals and 
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/. - Table 2.4. ORNL. future land use map 

Fig. no. category Main components 

2.17 New research hcilities 

Research areas 

Environmental partnership 
areas 

Waste management area 

Transportation improvements 

Iand transfersflease areas 

<..-. . 

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 
NOA4 Meteorological Research Tower 

Propcwd research areas 
Planned research areas 

Wildlife Refuge 
Re-Impact Wetland Mitigation Areas 
Natiw grass restoration 

Transuranic Waste Processing Facility 

Highway 58 Widening 

BioNeutrics, Inc. 

Parcel ED-2 
Parcel G 
Water Treatment Plant 
Parcel ED-3 (proposed) 
DOE shoreline (sold) 
Private Sector and State of Tennessee Facilities 
American Museum of Science and Energy 

Parcel ED- 1 (Horizon Center) 

agencies on the draft plans and were incorporated, as possible. The DOE Land Use Planning Process, 
initiated m August 200 1, is now providing a mechanism for updated input. Suggestions received as part 
of this process will reflect more current thoughts and ideas fim ORNL stakeholders. Input for this 
update of the ORNL LundundFiacility Plan has been! and will be solicited as described in Appendix D. 
Additionally, a copy of the plan is located in the DOE Public Reading Room. 

2.73 Use of Input 

Reqpizhg that land arid facilities planning is not a static process, solicitation of t a i l d  ORNL 
slakeholder tesponses will be ongoing. Input received subsequent to publication will be incorporated in 
update documents. 

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

Land use planning is an opportunistic and dynamic process. Through the ORNL Land and Facilities Use 
Committee, additional comments, ideas, and suggestions will be evaluated in a timely manner and will 
be r e v i d  through the RMO and DOE Reservation Management Team, as required. 
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3. ORNL MTEGRATED FACILITIES PLAN 

3.1 PURPOSE 

Excellence in Laboratory operations is one of the three key goals of the Oak Ridge National Laboratory 
(ORNL) Agenda. That goal will be met through a comprehensive upgrade of facility conditions and 
operational approaches over the next few years. ' I l l is 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 manage the U.S. Department of Energy W E )  assets at this site. The plan serves many 
planning functions for ORNL, as well as for multiple DOE and public stakeholders; therefore, it is an 
htegmkd doament that represents input from a variety of data sources that can be consulted for more 
detail on any given technical topic. New information contained in this year's plan includes (1) specific 
plans for implementing activities associated with the justcompleted Facility Environmental Vulnerability 
Assessment (FEXA) (Sect. 32-3-22), (2) a more Wled review of facilities operations and 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. 3.2.3.2.5.1), and (4) an overview of the 
Laboratory's energy efficiency and environmental sustainability goals (Sect. 3.2.3.2.5.6). 

This Integrated Facilities Plan is structured to provide a current inventory and condition summary of all 
of the s u p p o e  ORNI, facilities (Sects. 3.2.1 and 3.2.2), a brief review of the current ORNL program 
mission areas and needs (sect. 3.2.3), and a brief overview of the ORNL site planning methodology used 
for in6.astructure decision making (Sect. 3.3). Following this baseline information, future planning for 
ORNL facilities improvments is outlined in Sect. 3.4, with overall cost and schedule data provided in 
Sed 3.5. Conclusions and recomendations are s- * 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, 
compdmsive presentaton of appropriate informaticm within the context of this plan. Users, therefore, 
should access the r e f a e n d  documents for detailed information. Table 3.1 is a listing of key planning 
documents/databases that support this plan. Appendix F provides a description of the contents of each 
of the listings m 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 0, and general- 
purpose equipment (GPE) projects, schedules, and €imding are continually revised to meet the current 
needs of the Iaboratoiy. The hhstrwture Planning Division Web Site (http:J/www.ornl.gov/camext/) 
will provide the most current planning base decisions and funding allocations. 

3.2 SITE AND PROGRAM DESCRIPTION 

UT-Battelle manages the site and programs both Wional ly  and cost effectively in support of the 
Laboratory Agenda for excellence in science and technology; excellence in Laboratory operations and 
environment, safkty, and health (ES&H); and excellence in community service. Each of these agenda 
initiatives at ORNL requires a variety of facility types, systems, and equipment to conduct research and 
support fimctions. ORNL currently has one of the oldest physical plants in the DOE laboratory system, 
which requires efforts to maintain, renovate, and rehabilitate general-purpose buildings and utility 
systems, as well as to provide new mission-related facilities for expanded scientific endeavors. 
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Table 3.1. List of organizational contacts for documents/databases 

Comprehensive Integrated Planning Process for the Oak Ridge 
Operations Sites (September 1999) 
(http://www.ornl.gov/-dmsi/cip/) 

ESHQ&I Management Plan Information System 
(http://svr 1 .cmo.od.gov/eshwc/wc.dll?eshweb-TopPage) 

Environmental Management Program Life Cycle Baseline 
(http://www.bechteijacobs.org/busmgt/baselineBaselines.htmi) 

ESHQ&I Budget Formulation Submhsion for O W L  
(http ://www .od.gov/camextKXMIndex.htm) 

ESHQ&IManagement Plan and Execution Plan for ORNL 
(http ://www.od.gov/camext/CAMIndex.htm) 

ORNL Facility Index 
(http ://home .ornl.gov/-q Wfacilityi) 

O W L  Institutional Plan 
(http://www.ornl.gov/instjladP-0utline.html) 

P. D. (Pat) Pan 
UT-Battelle 

P. E. (Patty) Cox 
UT-Battelle 

N. J. (Nancy) Montgomery 
Bechtel Jacobs Company, Lu3 

P. E. (Patty) Cox 
UT-Battelle 

BI&. lOOOMS 6302 576-4183 

I Bldg. lOOOMS 6302 574-5490 I R. J. (Rick) Forbes 
UT-Battelle 

D. (Dave) Kennard I Bldg. lOOO/MS 6302 574-9282 
UT-Battelle 

Bldg. 4500NiMS 625 1 514-4763 I D. P. (Debbie) Stevens 
UT-Battelle 

____ 

'Users external to ORNL should add the extension @ornl.gov to all UIDs (e.g., par@od.gov). 
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Modernization of the Laboratory's infjrastrudure through support by LWE programs, the commitment 
of the State of Tennessee to build three new buildings, and the commitment of UT-Battelle to enable 
privatesector 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 OWL a 21'' Century Laboratory. 

3.2.1 Current Facilities and Uses 

ORNL's main site emompasses approximately 1100 :acres in the Bethel (Fig. 3.1) and Melton (Fig. 3.2) 
valleys, approximately 10 des southwest of the center of the City of Oak Ridge, Tennessee, with 
additional facilities located on the adjacent Copper Ridge (Fig 3.3). ORNL dso occupies space at the 
Oak Ridge Y-12 National Security Complex (Fig. 3.4)9 leases some space off-site, and m a g e s  some 
space for DOE functional activities (e.g., the herisan Museum of Science and Energy). Am 
approximately 90-acre site on chestnut Ridge north of the main ORNL site is currently b e i i  developed 
for the Spallation Neutron Source (SNS). ORNL has responsibility for management of a 2 1,076-acre 
portion of the approximately 34,235-acre ORR, including ORNL facilities and most of the 20,000-acre 
Oak Ridge National Enviranmental Research Park. TIE ORNL site has m y  kctions and requirements 
simiIar to those of a small city. It is supported by a dedicated frre department, a medical center, a security 
f m ,  and a steam plant. Amenities include 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. 

As indicated in Table 3.2, buildings at the main site in Melton Valley, Bethel Valley, and Copper Ridge 
comprise approximately 3.6 million gross square feet of building space. At the Y-12 National Security 
Complex, ORNL use accounts for 0.9 million square feet, with the remaining space leased or made 
available through operating contracts (approximately 0.3 million square fxt). At the Y-12 National 
Security Complex, ORNL has r e s p a n s b i  far building maintenance and ES&H functions as approved 
by Memoranda of Understanding (MOUs) between ORNL and Y-12. ORNL is actively reducing the 
square footage of space used at Y-12 by transitionkg operations to the ORNL main site and placing 
facilities in cheap-to-keep status or transf- facilities to the Y-12 operating contractor. 

Table 33. ORNL space distribution 

Buildings Trailers 

Location Number Space,@ Number Space, ft31 Total space, 

ORNL main site 

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

UT-Battelle (DO&DP) a 1 37,191 - 37,191 - 

Bechtel Jacobs 130 445.482 34 30,118 475,600 

subtoq ORNL main site 460 3,474,349 82 74,2 14 3,548,563 

ORNL off-site: 

AMSE 

ORNL at Y-12 

3 56,583 1 
16 1,137,738 1 

552 57,135 
680 1,138,4 18 

- Leased off-site 5 297,064 , - 297,064 

Total 484 4,965,734 a4 75,446 5,041.180 
"The National Nuclear Security Administration's Deputy Administratm for Defense Programs owns Building 3019A. 
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The National Transportation Research Center (NTRC), a partnership of DOE, 0% and UT, provides 
a mechanism far Pnnnoting and supporting research activities focused on major transportation research 
and development (R&D) issues related to energy, envhnment, and security for the nation and the world. 
It is located in a new facility in Knox County, between ORNL and UT'S Knoxville campus, that was 
cm&uckd through a collabomtive effort involving DOE, ORNL, UT, and the Development Corporation 
of Knox Cowty. The NTRC was formally designated a national user facility in FY 200 1. 

UT-Battelle is moving forward with implementation of a plan to ensure the financial stability of the 
American Museum of Science and Energy (AMSE). In response to the plan's recommmendations, DOE 
has agreed to transfer the museum and the smuuding property to the City of Oak Ridge. DOE has also 
completed an environmental assessment associated with the museum's proposed transfer. Three of 
DOE'S large& OOntfaCtOrS have agreed to provide five-year bridge funding for the museum. The city has 
hired a cmsultant to determk 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. 

Ofthe 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&I)cantractfarEnvironmental Management 0. Bechtel Jacobs Company, LLC, manages the EM 
Program and waste management systems at the ORNL main site. 

Facility use designations are identified in Figs. 3.1- 3.4. Ofthe total square footage of ORNL facility 
space, 16% is far administration and support fimctions (including vacated facilities being dispositioned), 
18% is designated as muhiprogram support, 20% is for physical science programs, 6% is for biological 
and environmental sciences programs, 21% for energy and engineering sciences programs, 1% for 
cumputing and computational sciences programs, 2% for the Spallation Neutron Source program, and 
16% for Bechtel Jacobs Company, LLC, programs for EM projects and waste services. Space usage 
within the facilities is shown in Fig. 3.5. 

0 

F'ig. 3.5. Use of ORNL space. 
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3.2.2 General Infrastructure Conditions 

n 

UT-Battelle has the responsibiliQ to ensure that scientists and engineers conducf first-rate scientific 
research in modern and efficient facilities with stateof-theart equipment and instrumentation. The 
overall condition of the ORNL space is shown in Figs. 3.6 and 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 site facilities is in good to excellent Condition for intended uses, 
with the remaining in need of modernization or replacement. The Facilities Revitahation Project has 
scheduled 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. Photograph of some of the 
representative substandard facilities are provided in Figs. 3.8 - 3.1 1. A summary of building age is 
shown in Fig. 3.12 and indicates that the majority of buildings are over 30 years old 

Fair 
(1042SX of RPV) 

12% \ 
A 

I 

Fig. 3.6. Condition of space at ORNL. 

Fail 

Fig. 3.7. Condition of ORNL space at Y-12. 

Good (245% of RPV) 

Admquak ( 5 4 0 %  of RPy) 

Fair (10-~25% af RPV) 

I Poor (2&40% of RW)  

Fail (60% of RPV) 
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Fig. 3.L. ,uilding 2001 
(constructed in 1948). 

I 6 

Fig. 3.10. The “new” ORNL 
Cafeteria (constructed in 1951). 

I 

Fig. 3.9. Building 3550 
(constructed in 1943). 

I 
Fig. 3.11. Bricks falling off Building 9207 at Y-12. 

3 
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ORNL actively uses the Condition Assessment hformation System (CAIS) to document facility 
d o n .  Replacement plant value (RFV), defined as the cost for replament of a building/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) 

type Replacement cost 

Buildings and structures 3,550 

Utilitysystems 650 

All other 300 

Total 

To support research activities, a wide variety of hfhWmAm systems are in place across the Laboratory. 
Similar to the research facilities, they are in various stages of deterioration due to age. These systems 
include utilities (electrical, gas, compressed air, potable/process water, chilled water, steam, industrial 
gases, WAC, stormwatea colldon, and telecommUnications); transportation inhis- (roads and 
parking areas); security (fencing, portals, building access controls); fire protection; and waste 
managemesrt ( a m v d d  and hazardous). Appendices G through K provide more detailed descriptions 
of the conditions and needs m each of these areas. It is important to understand that these inhstructure 
systems are critical to the mission of the Laboratory and must receive equal attention in revitalization 
Planning. 

200,000 

0 

0.10 11-20 21-30 3140 41-50 r50 
Building Age (Years) 

Fig. 3.12. Age of 0- buildings. 
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The systems having the greatest need for refurbishment or replacement as part of the Laboratory’s 
modemization initiatves are those related to facility conditions identified in the Facility Environmental 
Vulnerability Assessment and to other general upgrades of the electrical distribution system, 
process/chilled water systems, ventilation and exhaust systems, transportation infhstructure, and 
security. Many of the upgrades are 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 
Environmental Vulnerability Assessment Recommendation Implementation (FEVARI) project. 
Roadways and parking are becoming an important issue as related to security improvements, safety 
improvements for mtranca, and parking associated with new facility construction and the open campus 
initiatives. Similarly, site security upgrades are required due to changes in DOE’s approach to 
Opaations, as well as UT-Battelle’s desire for a more open campus environment as part of Laboratory 
revitalization efforts. Projects related to these initiatives are identified in Sect. 3.4 of this plan. 

3.23 O m ’ s  Programmatic Direction and Needs 

Trends in ORNL’s site and facilities management and planning are driven by the need to develop an 
integrated research campus for the 2 1 * century. To support the programmatic direction of research, the 
key issues include (1) relocation of ORNL organizations at Y-12 to the main ORNL site, (2) upgrades 
and modifications to existing laboratory and experimental space to better facilitate R&D activities, 
(3) upgrades and replacement of site and facility utility systems, and (4) disposition of inactivdsurplus 
facilities. Traditional funding sources for in.f?astructure include GPP and GPE budgets, programmatic 
Line Items, and DOE’S MuttiprOgram Energy Laboratory Facility Support (MELFS) Program. To assist 
O W ’ S  needs for progmmatic facility modemization, innovative arrangements have been established 
to add h d i n g  sources from the State of Tennessee and the private sector. Sect. 3.4, the Master Plan 
plannmg description, provides a detailed listing of all projects supporting both programmatic and general 
landlord maintenance and upgrades. 

3.2.3.1 Science Programs 

To extend the nation’s capabilities in key areas of science and technology, ORNL is pursuing major 
research initiatives in neutron sciences, complex biological systems, terascale computing and simulation 
science, energy and environmental systems of the future, and advanced materials. The University 
Partnerships Initiative is aimed at increasing the value of ORNL’s science and technology through active 
involvement of university 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. Needs for new 
facilities to support research initiatives are sumfnarrzed in Table 3.6 at the end of this section (p. 3-39). 

3.23.1.1 Physical Sciences 

HFIR Upgrade. ORNL is engaged in a Neutron Sciences Initiative to ensure that the Laboratory 
Continues its stewardship of neutron science in support of DOE’S missions. This initiative has two major 
elements: (1) design and construction of the SNS, a next-generation spallation neutron source facility, 
in collaboration with five other DOE national laboratories and (2) upgrades and refurbishment of the 
High Flux Isotope Reactor @FIR), which will greatly enhance the neutron science capabilities of the 
world’s highest-power research reactor and will extend its life well into the 2 1 a century. An overview 
of the SNS follows in Sect. 3.2.3.1.2. 
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The HFlR is among the world’s best research reactor facilities. Its flexible design allows it to serve 
multiple missions-neutron scattering, isotope production, materials irradiation, and neutron activation 
analysis-and, when operating at 85 MW, HFIR prohces the world’s highest peak thermal neutron flux, 
2.3 x 1015 neutrons per square centimeter per second. 

HFIR was shut down October 1,2000, for a beryllium reflector replacement. The outage provided an 
outstandmg o p p o m  to install 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. 

Improvements to HFIR’s research Capabilities will m&inue during FY 2002 and FY 2003. Basic Energy 
Sciences has provided $3 million for the construction of the Small-Angle Neutron Scattering (SANS)  
Guide Hall and is also supplying support for the installation of the cold-neutron source and 
instrumentation. These endeavors will be completed during Ey 2002 and FY 2003. The SANS Guide 
Hall will provide the necessary space to support a new 20-m SANS instrument and a new 16-m 
biological SANS instrUment, which Wiu be dedicated to biological 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, arid biochemical systems. 

The performance of the upgraded HFR 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, materials irradiation, 
and neutron activation analysis. 

A large neutron guide hall that would extend the IB-2 beam line to as many as 15 instruments and 
would allow many more users to be accommodated has been proposed. This guide hall would provide 
m e  space fix instruments m a lowbackground area outside the reactor building. It would also provide 
office and laboratory space for outside users and ORNL researchers. Other proposed changes would 
improve access for radioisotope production and would enhance the neutron activation analysis mission. 

Advanced Materials Initigtive. ORNL’s A d v d  Materials Initiative is aimed at sustaining ORNL’s 
position as an excellent advanced materials R&D laboratory supporting DOE’S missions. The initiative 
includes the development of a recognized capability in nanoscale science, engineering, and technology; 
the development of extraordinary tools for materials characterization and the extension of O m ’ s  
capabilities for synthesis and processing; the establishment of the Center for Nanophase Materials 
Sciences; and the construction of a new Advanced Materials characterization Laboratory (AMCL). 

The Center for Nanophase Materials Sciences. The Center for Nanophase Materials Sciences 
(CNMS) will be a ~ t i d  facility for advancing the understanding of nanoscale phenomena in materials. 
It will leverage the unprecedented opportdty for new research on the structure and dynamics of 
nanoscale materials systems that will be afforded by the SNS and the upgraded HFIR. The focus will be 
on interdisciplinary research areas that benefit fiom access to neutron scattering, including soft materials, 
intedaw, nanoscale magnetism, and other nanorphase systems. Research will provide the foundation for 
new nanoteclmologies based on the systems of these materials and will optimize the use of the SNS and 
the upgraded HFIR for nanoscience-related 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 science, with particular emphasis on nanoscale 
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materials synthesis and characterization, assembly of nanomaterials systems, and fundamental 
u n m &  of nanoscale phenomena. The CNMS was approved by Basic Energy Sciences (BES) in 
FY 2001 and has been fimded as a Line Item construction project beginning in FY 2002 (see Table 3.4). 
It will be housed in an 80,000-square-foot laboratory/oEce complex to be constructed adjacent to the 
SNS and the Joint Institute for Neutron Sciences (JINS). This facility 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 Nunoscale Science, Engineering, and 
Technology Research Directions, a 1999 report prepared by members of the Office of Basic Energy 
Sciences NanosciencdNanotechnology Group, and will provide a unique national resource in the 
nanosciences. Preliminary design activities for the facility 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 participants fiom 67 institutions. 

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

~~ 

FY 2002 FY 2003 FY 2004 FY 2005 Total 

$l,500K $25,00OK $20,00OK $17,25OK $63,75OK 

Advanced Materials Characterization Laboratory. As a leader in the development of techniques and 
instrumentation for analysis of materials at the atomic level, ORNL has one of the nation’s strongest and 
broadest materials sciences programs. This area is the 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 electron 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’ requirements for optimum 
operation or are only marginally adequate. These buildings will 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 materials R&D. The AMCL is included in O W ’ S  Facilities Modernization 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 start in the late summer of 2002. The AMCL will foster state-of-the-art 
materials characterization that is essential for understanding materials and materials-related processes 
and phenomena that underpin energy technologies and industrial endeavors. Specifically, the facility will 
house equipment funded by several DOE offices, primarily the OEce of Science (DOE-SC) and the 
Office of Energy Efficiency and Renewable Energy (DOE-E). Two of ORNL’s major user 
programsde High Temperature Materials Laboratory, funded by DOE-EE, and the Shared Research 
Equipment Collaborative Research Center, fimded by DOE-SC-include a strong emphasis on electron- 
beam characterization and related techniques that will be supported by this facility (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 beams that are 12 times as intense as any existing pulsed source, 
enabling researchers to “see” never-beforeobserved details of physical and biological materials, ranging 
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from high-temperature superconductors to proteins. The SNS is the top-priority project of DOECSC, 
which plays a key role in supporting DOE'S goals and strategies in science (Fig. 3.14). At a total cost of 
$1.4 billion, construction began in FY 1999 and will be completed in FY 2006. 

Other planned improvements are to develop innovative research programs that take advantage of the 
uuique capabilities afforded by the HFIR, SNS, and other neutron facilities (including a new HFIR user 
support facility); to build a world-class user program that provides access to 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 is developing a significant program in complex biological systems that builds on established 
programs and expertise in the life and environmental sciences. The Complex Biological Systems 
Initiative incorporates innovative applications of computational, physical, chemical, and engineering 
science, as well as special facilities and resources in analytical technologies, to advance the 
understanding of biological systems. This initiative engages organizations and disciplines across the 
Laboratory and draws on programs in comparative and functional genomics, structural biology, and 
computational biology and bioinformatics. It focuses ORNL's distinctive expertise and facilities in 
mammalian genetics, bio&mk&y, en-tal microbiology, plant genetics, analytical technologies, 
computational science and applied mathematics, physical sciences, and engineering on the challenges 
of observing and understanding the functioning of complex biological systems. Five key areas will be 
pursued through the Complex Biological Systems Initiative: comparative and functional genomics, 
proteomics and structural biology, the microbial cell, biological systems analysis, and predictive 
toxicology. 

A siflcant investment in a new Center for Systems Biology at ORNL is being initiated. The Center 
is planned as a modular complex of buildings, equipment, and infiastructure to house current and W e  
research programs in functional genomics, structural biology, 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 is 
the construction of the William L. and Liane B. Russell Laboratory for Comparative and Functional 
Genomics (LCFG) to house the Mouse Genetics Research Facility. The LCFG, which will replace an 
aging building at the Oak Ridge Y- 12 National Security Complex, will be constructed with DOE Line 
Item funding ($1 3.9 million). Construction completion for the LCFG is scheduled for August 2003. In 
addition to the mouse colony, the LCFG will include laboratories with special phenotype screening 
capabilities, thus supporting the ORNL Functional Genomics and Proteomics Program. In support of 
the mouse colony, laboratories for microinjection of mouse embryos and cryopreservation facilities will 
be constructed and attached to Building 1059 with GPP funding (approximately $1.2 million). The 
Center for Systems Biology will also encompass the Center for Structural Molecular Biology (CSMB) 
and the Joint Institute for Biological Sciences. The principal new capital resource needed to support the 
CSMB beyond 2003 is a beam line dedicated to shwtural biology on the SNS. Construction of a facility 
to house the Joint Institute for Biological Sciences will be funded by the State of Tennessee at a cost of 
$8 million. Figure 3.15 shows the West Campus facilities. 

Buildmg 1503 is scheduled for maca t ion  in FY 2003 at a cost of $1.5 million with GPP funding. The 
greenhouses and modemized laboratories to be renovated will enable researchers to develop quantitative 
characterizations of the structure and functional relationships among terrestrial and aquatic ecosystems, 
populations, and comm~ties and a better undastandmg 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 
developing and demonstratkg environmentally beneficial, commercially viable biomass production 
systems. 

3.23.1.4 Computing and Computational Sciences 

DOES scientific Discoveay through Actvanced Computing (SCiDAC) Pmgram is being developed to take 
the nation into a new era of information and communications technology. It will rapidly deploy 
cumputing and cmmunicatiom capabilities that are at least ten times faster than today's fastest systems 
for government, academic, and industrial use. 

This capability will revolutionize current approaches to solving complex problems in energy, the 
environment, fundamental research, and technology development, and it will stimulate the national 
system of innovation. Attaining the proposed capability will demand significant advances in 
computatiooal ~esoufces. Fully exploiting the pow 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 a diverse user 
community. 

ORNL has been selected as the primary site for W A C  application development and deployment. With 
computational power of 5.5 teraflops, ORNL is among the nation's most p o d  unclassified 
computing facilities. In order to support the growing mission-critical computational needs of DOE, 
ORNL must continue to maintain state-of-theiut supercomputing and networking i n f i a s w .  ORNL 
has plans to haease the capacity of its computers to 10 teraflops in FY 2003 and is currently w r k h g  
on a cooperative R&D agreememt (CRADA) that will lead to a 180 teraflops computer in FY 2004 or 
FY 2005. At the current rate of advance in computing capabilities, petascale 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 
fix 0- Plans are being fidized to construct the CSB using private h d s  and to lease this building. 
Current schedules call for the groundbreaking m early FY 2002 and occupancy of the building in mid 
FY 2003. The CSB will provide 40,000 square feet of state-of-theart computer room space with another 
40,000 square feet for computer science laboratories and offices. 

In additian, the State of Tennessee has committed funding for a new facility to house the Joint Institute 
for Computational Sciences, which promotes cohbomtive relationships among ORNL, UT, and the UT- 
Battelle axe universities and enc~lrages atad facilitates the effective use of high-perfbrmmce computing 
nsomxs in the southeastem united States. This $10 million, 50,000-squarefoot building is scheduled 
to start umstruction 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 
netwwk bandwidth linking the site with otha DOE facilities to as much as a terabit per second. This 
requires that both the intemal and extend network connections to the Laboratory be upgradtd O m s  
current backbone fiber infrastructure was installed ten years ago. It was designed and architected to 
provide data intdace service only w i t h  the main ORNL. campus; it offers no service to outlying 
facilities and is fkequently hundreds of feet from buildings where service is needed. It is essential to 
UPgradethiS- to at least 100 times the current capacity and to provide a direct feed to every 
major ORNL building and f'acBy. In oonjuncticm 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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The facilities planned and under construction are expected to provide unparalleled laboratory space for 
cumputing and computational sciences. However, as DOE programs become more and more dependent 
on high-@- Computing, the staff of the Computing and Computational Sciences Directorate is 
expected to umtinue to grow. To support expected DOE programs, ORNL will need to double the size 
of the staff to approxbately 800 by the year FY 20 1 1. This expansion will certainly require additional 
office and laboratory space. 

3.23.1.5 Energy and Engineering Sciences 

ORNL’s fully integrated strategy of Energy Security, hvkonment, and Economics (E3) differentiates 
ORNL throughout the DOE system. This focus marshals ORNL’s extensive capabilities for R&D on 
~WProduct ion,~energy-  , and critical elements of global energy security. This strategy 
will sustain O W ’ S  position as DOE’S premiere energy laboratory, providing comprehensive, 
coordinafed support across energy efficiency and fossil, fusion, nuclear, and renewable energy. 

One of the new facilities needed to support this initiative is the Energy Reliability and Efficiency 
Laboratory @EL). The EREL will p v i d e  expanded laboratory space, controlled testing, and analytical 
capabilities necessary to meet DOE’s goals in three strategically important R&D areas: distributed 
energy resources, high-temperature superconductivity, and buildings research. 

3.23.1.6 University Partnerships 

In support of the University Partnerships Initiative, O W  is undertaking the development of the Oak 
Ridge M e r  fix Advand Studies (ORCAS) in cooperation with Oak Ridge Associated Universities. 
ORCAS will serve as a center of intellectual inquiry to encourage interactions between ORNL 
researchas andunivemity fscvlty and studarts. A building to be constructed with funding from the State 
of Tennessee will provide offices for Visiting fhculty, state-of-the-art distance education classrooms, and 
high-speed netvmrk connections to facilitate communication with the six UT-Battelle core lmiversities 
and other partners. This facility will be jointly housed with the Joint Institute for Computational 
Sciences. 

3.23.1.7 User Research Facilities 

An important part of DOE’s science mission is conceiving, constructing, and operating large-scale, 
complex fkdities for R&D. ORNL is home to 16 designated national user facilities (more than any other 
national laboratory) that are available to laboratory, industrial, and academic users. Designated user 
facilities are the following: 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

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 Materials Laboratory 
Holifield Radioactive Ion Beam Facility 
Metals Processing Laboratory User Center 
Metrology R&D Laboratory 
Mouse Genetics Research Facility 
National Transportation Research Center 
Oak Ridge Electron Linear Accelerator 
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0 Oak Ridge National Environmental Research Park 
0 Physical Properties Research Facility 

e Shared Research Equipment Program 
0 Power Electronics and Electric Machinery Research Center 

3.23.2 Support Programs 

ORNL facilities are managed in a safe, secure, environmentally 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 
organbtions are committed to maintaining facilities for the long term and ensuring that improvements 
keep pace with advancing technology and new program needs. 

3.23.2.1 Environment, Safety, Health, and Quality 

The ORNL Environment, Safety, Health, and Quality Directorate (ESH&Q) is a service provider. The 
principal ESH&Q products are technical support services, environmental protection and waste services, 
industrial medicine services, training services, and, a new 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, Occupational Medicine, Performance-Based 
Management, Quality, Radiological Protection, SBMS, Records and Information Management, Training 
and Qualification, and Worker Safety and Health. 

The ESH&Q support services and management systems strengthen scientific integrity, ingenuity, and 
innovation by helping line organizations protect the health and safety of workers and the public, 
monitoring the Laboratory's impact on the envirorment, ensuring compliance with federal and state 
statutes and DOE regulations in these areas, managing permitting and operations for newly generated 
waste, and supporting quality and effectiveness in opemtions. Appendix G details the ESH&Q structure, 
with current activities and future needs impacting infrastructure. 

3.23.2.2 FEVA Recommendations for Improvement 

A Facility Environmental Vulnerability Assessment- (FEVA) was completed and issued in June 2001. 
The primary goal of FEVA was to establish an environmental vulnerability baseline that could be used 
to support the Laboratory planning process and place environmental liabilities in perspective. The 
information developed by FEVA provided the basis for management to identify and initiate immediate, 
near-term, and long-term actions to respond to the identified vulnerabilities. Although no immediate 
%top work" actions were identified, a number of near-term and long-term actions and initiatives were 
identified to address the FEVA rmmmendations. Two initiatives that the FEVAFU project will fund in 
FY 2002 include the development of a Strategic Facilities Upgrade Plan and a Strategic Plan for the 
Mummation of Single-Pass Cooling Water. Current and planned Line Item projects, GPPs, and GPE 
projects, some of which support FEVA recommmdations, are listed in Appendix M. Following 
development of the Strategic Facilities Upgrade Plan., projects will be identified, scopd, and documented 
in the ESHQ&I Information Data System. Appendix G provides specific infomation concerning FEVA. 

. .  . 

3.2.3.23 Sustainable Designs 

ORNL is committed to providing sustainable designs. The initial tool chosen to help incorporate 
sustainable features into ORNL projects was the U.S. Green Building Council's Leadership in Energy 
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and Environmental Design (LEEDTM) rating system. The LEED rating system helps designem and 
owners establish sustainable project goals, identify green design strategies, measure and monitor 
progress, and domment success. Thge are five categories within the LEED system: site planning, water 
and water efficiency, energy &cienq, conservation of materials and resources, and indoor 
environmental quality. 

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

0 Certified 
0 Silver Level 

0 Platinum Level 
e Gold Level 

26-32 points 
33-38 points 
39-51 points 
52+ points 

Five of O m ’ s  FY 2002 GPP and Line Item projects used the LEED rating system to focus design 
activities on sustainable measures and assess the project’s performance. Lessons learned during the 
design phases of these projects revealed that a custom ORNL sustainable process was needed. This 
custom process wiU facilitate mmmunications between ORNL and the Architectural-&gin= design 
staff, emphasize energy performance, and simplify documentation requirements. This custom ORNL 
sustainable process is b e i i  h l i z e d  for use on future projects. 

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

0 Advanced Materials Characterization Laboratory 26 points 
Laboratory for Comparative and Functional Genomics 26 points 

0 Research Support Center 33 points 
Edlergy Reliability and Efficiency Laboratory 33 points 

0 Parking Lots 16 points 

Future projects, including new facilities and renovations, will use the ORNL. sustainable system. 

3.2.3.2.4 Waste Management and Environmental Restoration 

Since April 1,1998, Bechtel Jacobs Company, UC, has conducted all of the DOE-EM operations on 
the ORR. In this role, €3echtel Jacobs Chnpry, L E ,  assumed responsibility for the waste management, 
ermvinrmnental restoration, technology deployment, and enrichment facilities programs at all DOBORO 
sites (ORNL, Y-12, ETlT, Paducah, and Portsmouth). ORNL UT-Battelle is responsible for its 
generator functions, including waste packaging, characterization, and certification. To facilitate these 
functions, UT-Battelle maintains a small (core) staff with waste management experience to assist 
generators. 

Responsibility forthe ORNL EM Program mides with the ESH&Q Directorate. Under this directorate, 
the Environmental Protection and Waste Services Division is responsible for the EM Program Office, 
Environmental Prcitection Division, and Laboratory Waste S&ces Division. The Quality Services 
Division provides support to the Waste Certification Official. Responsibility for the Environmental 
Technology Development Program resides in the Biological and Environmental Sciences Directorate. 
The major UT-Battelle goals for the EM Program are to (1) ensure effective interface with Bechtel 
Jacobs Company, LLC, m the management of ORNL W e  and (2) coordinate the ORNL mission, work 
force, and Laboratory environment as full-scale remediation in both Melton and Bethel valleys 
progresses in accordance with the accelerated cleanup plans. 
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Figures 3.1, 3.2,3.16, and 3.17 show the facilities operated by Bechtel Jacobs Company, LLC, and 
Table H.2, Appendix J3, provides a list, which will be updated as necessary to reflect contractual 
responsibilities of the specific contractor. Facilities are classified as CROET leased (CR), watershed 
projects (MV and BV), Waste Disposition (WD), and Waste Operations (WO). Buildings 3597 and 
9735 were accepted for transfer to the EM Program in October 2001. In addition, DOE-EM has 
contracted with Foster Wheeler Environmental Corporation for the construction and 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 waste and TRU waste sludges for transport to the 
Waste Isolation Pilot Plant in New Mexico for disposal. 

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 
hazardous waste comes fiom the remediation and demolition projects in the EM Program that will 
continue to increase over the next ten years. Indeed, ORNL has 344 sites that are contaminated to the 
extent that they require monitoring and remediation. Previously, these sites were grouped into 20 Waste 
Area Groupings (WAGS) for management and budgeting. chmtly, under the Bechtel Jacobs Company, 
LE, EM Program¶ m- restoration activities are organized on a watershed basis (Fig. 3.18). 
Waste management activities across the ORR are organized under the Waste Disposition and Waste 
Operations Projects. Additional information on waste management activities is included in Appendix H. 

3.23.2.5 Facilities and Operations Management 

The management system comprising facilities and o p t i o n s  management at ORNL include (1) Facility 
Operations and Management, (2) Infrastructure Acquisition and Disposition, (3) Ebergency 
Management; (4) Safeguards and Security, and ( 5 )  Transportation. The primary emphases of these 
management systems are to maintain and upgrade the Laboratory’s intiastructure and to provide 
effective stewardship of facilities and operations resources. 

3.23.2.5.1 Facility Management Model 

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 overall tactical and strategic 
objectives for facility iuanagement, maintenance, and Operation and to satisfy the Laboratory’s needs for 
space management. The expected benefits of this new approach to facility management include 
improvements in customer satisfaction, work control processes, and safety performance. Successful 
implementation wiU also reduce costs and ensure faster delivery of services. 

Under this new model, the occupant organizations obtain the facilities they need at a space cost 
established to support agrdupon service activities aiid maintenance. All ORNL facilities are organized 
into 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. “%e FMD is responsible for buildings and related 
infrastructure, while the research organizations are responsible for their own laboratory and research 
opemtions. In this way, the occupants are free to focu.. on scientific research and development, while the 
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Fig. 3.16. Environmental Management facilities at the ORNL main site, Bethel Valley. 
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Fig. 3.17. Environmental Management facilities at the ORNL main site, Melton Valley. 
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building management and maintenance organizations focus on ensuring that the facilities are available 
for their intended use in accordance with the Laboratory's vision and mission. 

To implemmt the new Facility Management Model, the Plant and Equipment Division was replaced by 
three smaller arganizations with specific organizational missions. The Facilities Management Division 
serves as the landlord and steward of all facilities at ORNL and also manages fimctim such as site 
utilities, leased space, and controls and instrumentation services. The Fabrication and Site Services 
Division (FSSD) provides fabrication shops (machining, welding, glasswrk, etc.) as well as various 
nsematb services (the garage, waste piclap, roads, transportation, etc.). The Craft Resources Division 
houses the majority of bargaining unit craft workers at the Laboratory. The craft workers report 

ltively to the Craft Resources Divisicm, but their project-related tasks are directed by Project 
Leaders in FMD and FSSD. 

, . . ,  

W W  the FMD, each Complex is managed by a Core Team led 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 accountabilities of the Core Teams are implemented 
through the SBMS. Specific details for services provided, clarity of system ownership, system/building 
design capabilities and operating bomdaries, 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 dehed within SBMS) establish a documented basis for facility-level controls tailored to the level 
of hazard and acceptable risk, provide a basis on which to evaluate the conduct of proposed activities 
in terms of the recognized building work scope and operating boundaries, and drive the implementation 
of a documented review and change control process when work activities have the potential to exceed 
the operating boundary. Budge$s are allocated by Complex, with each CFM responsible for manag@ 
both SpaCe-related maintenance fimdbg and customer-fimdd work (research  upp port, etc.). 

Complex Descriptions: 

centrrrl: The Central Complex amtains more than 500,000 square feet of facilities centered around the 
4500 buildings. The Central Complex CoIlSaitls several multiple-occupant buildings. Work environments 
in the Central Complex range fiom offices, to high-perfomce computing, to net chemistry 
laboratories. Primary facilities include the Central Research and Administration Buildings (4500N and 
S), the High-Tempemhm Mataials Labomtory (45 15), d t h e  Metals and Ceramics Laboratory (4508). 

West: The West Complex contains more than 600,000 square feet of facilities located wst of Fifth 
Street. In generaZ the Complex collsists of buildings in the 1000,2000, and 3000 areas. Major activities 
include enViroMlenta1 science research, instrumentation and controls research and support, the ORNL 
d-andseveral- shops. The Solid State Division has a significant presence in the area, 
andnumaous business management functions are performed h m  Building 1000. These facilities range 
in age and condition fiom newly constructed office buildings to contaminated, decades-old research 
facilities. Some of the older buildmgs contain legacy contamination as well as ongoing environmental 
proteaon issues. The West Complex is a focal 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 buildings in the 5505, 5510/10A, 6000, and 7000 areas. The 
facilities house operations ranging fiom warehouses and shops to research projects involving 
computational sciences and fiber optics. East Complex facilities are also supporting SNS activities, and 
the Complex is preparing to d v e  Fusion Energy operations that will be migrating fiom Y-12. Multiple 

issues include aging facilities, legacy contamination, and protection of the environment. 
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Y-12: The Y-12 Complex amtab  nearly 1 million square feet of facilities located at the Y-12 National 
Security Complex. Primary occupants of the facilities are ORNL’s Engineering Technology, Fusion 
m, ami Life sciences divisions. Many of the facilities have legacy contamination issues that predate 
O W ’ S  occupancy of the space. A major focus in the near term will be deactivation of buildings as 
ORNL cmtinues 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 Central, East, and West 
complexes. 

Leased The Leased Facilities Complex includes several buildings outside the DOE Oak Ridge 
Reservation, including the National Transportation Research Center, 1060 Commerce Park, 701 
SCartKm, Road, and 1 1 1 Union Valley Road In the future, several additional privately owned facilities 
will be built on the ORNL main campus and leased back to UT-Battelle for DOE and other work. 
Infrastructure issues will be addressed through contract management and oversight of facility 
maintenance for these buildings. 

UtiMex In addition to programmatic and landlord buildmg facility needs, the ORNL utilities systems 
are also critical ampmnts ofthe plant infrastructur e. Traditional utilities services, such as those found 
in any industrial environment, are provided and managed by the FMD. The Utilities Complex, a 
suborganization within the FMD, has the day-to-day responsibility for operating, maintahing, and 
managing what has been divided into two distinct operating entities. The Electrical Operations Group 
has r q x m s i b i i  for operating and maintaining the electrical distribution system and the central chilled 
water system. The Mechanical Operations Group has operations and maintenance responsibility 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 programs and 
operations are provided by I)uratek Federal Seavioes ueder contract with Bechtel Jacobs Company, LLC. 

Appendix I details the utilities systems with current activities and future needs impacting infrastructure. 

Significant Utiwies Inhstructure Issues: 

ElecMcal: Although many improvements and upgrades have occurred over the years, many mid-1940s 
electrical systans, both inside and outside of buildings, need upgrades to meet current codes, to provide 
redundancy for critical applications, and to install m e t e  and other energy-saving technologies to 
improve system efficiency. An Electrical Systems Upgrade Line Item project is currently under way that 
addresses some of these issues, and a future Line Item is proposed that will upgrade and improve 
O W ’ 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 
mairrtenance personnel have the tools needed to operate and maintain this critical and complex system. 

While the current Operating and mabtemnce focus is on the main ORNL plant site, work is progressing 
on the construction of a new electrical substation and distribution system at the SNS site. This ORNL 
facility is located away from the main ORNL campus and has its own specific power 
requirements-requirements that could not be met by extendq O N ’ S  existing power system. The 
Tennessee Valley Authority (TVA) is amstmcting a new 16 1-kV substation at the SNS site specifically 
to address SNS needs. This substation Wiu be fed from TVA’s 161-kV Fort Loudon line and can receive 
power from either the Fort Loudon Dam or through the Elza Switchyard. Because the substation will 
become another important switching point on the TVA power grid, TVA will retain operating and 
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maintenance responsibility for the 161-kV side, and ORNL will have responsibility for the reduced 
voltage side of the substatim. As designed, the substation will consist of two 45-MVA transformers that 
will reduce the 161,000 volts to 13,800 volts for internal distribution and usage in SNS facilities and 
operations. 

ORNL is also working with other groups on a proposal that would transfer operating and maintenance 
responsibi,ility for the existing ORNL substation, Building 090 1, to O W .  This responsibility currently 
resides with the P o w  Operations Group working for BWXT at both the Y-12 and EIITP sites. Due to 
logistical issues, as well as problems associated with having different employers and contracts, groups 
fiom Y-12, ORNL, and DOE are investigating different operating scenarios that will enable each site 
to becume more independent and allow each to become more focused on achieving and managing site- 
specific needs and requirements. 

Compressed Air. Significant investments have been made to upgrade the air production capability at 
the Steam Plant. while air production is not considered a prohlem, drying the air to a level that is needed 
by customers is becoming questionable. A new, 4000-sch dryer unit is being proposed to ensure 
research customer needs. 

Natural Gas: Most of the natural gas distribution systm within the Laboratory was constructed in 1948 
and is still in reasonably acceptable condition. The gmgraphical area served by the existing system is 
centered m the older areas of the Bethel Valley Complex with no service lines extending into the Melton 
Valley areas or areas currently identified in plant revitalization plans. Facilities now located outside the 
service grid in Bethel Valley and m 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 planrung base to upgrade the 
existing distribution system, but no plans exist to expand system coverage using intemal funds. Costs 
to extend natural gas service into the areas identified for East Campus redevelopment will be fimded 
through the landlord GPP program. 

Potable and Process Water: Several upgrades have been made and are currently being implemented 
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 a focus 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 in areas 
where potential existing contamination may be present. W e n t  projects for 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 needs to 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 Ridge are 
two areas deserving special recognition. The SNS project required the relocation of over 1 mile of 
ORNL’s sole 24-inch water supply l ie.  Part of the preliminary site work at the SNS involved 
installation of a new 24-inch line to replace the 1948 vintage line that bisected the SNS site. The new 
line skirts the outside perimeter of the site and is well clut of the way of major cc(nstrudion activities that 
have the potential to cause significant disruption of O m ’ s  main campus water supply. SNS 
construction forces and ORNL maintenance personnel are to be commended on relocating this line 
without si@cant disruption to the O W  water supply. The SNS water system that tees off this main 
will become part of the ORNL. water distribution system. Maximum water usage at the SNS site 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 problem at either the SNS site or within the ORNL main 
Campus. 
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During the past few years, the anticipated change in management at the water treatment plant that 
provides O W ’ S  water supply had been an area of concern due to the potential for disruption of 
services. Since the water plant’s transition from DOE to the City of Oak Ridge over one year ago, 
however, ORNL bas cont ind to receive the same high levels of quality water and extraordinary service 
previously enjoyed when DOE owned and operated the water plant. 

Chilled Water: Water for air conditioning and process cooling is generated at a central plant located 
m the Bethel Valley portion of ORNL. This central chilled water plant serves the 4500 Complex as well 
as Bdd~ng 3500, Building 6010, and buildings in the 5500 Area. In general, most of the production and 
distribution system is in good condition except for the need to replace an inoperable, out-of-service 
1200-ton chiller and a 2400-ton cooling tower located at the central plant. Replacement of this 
equipment will help equalize tower and chiller capacity and expand opportunities for further 
improvementS and possible expansions of the service area. A 1500-ton cooling tower located at Building 
6000 is in need of rephxment, and a cost-benefit must be performed to determine whether replacement 
of the t o w  or expansion of the centd chilled water system into the area is the best option. An ongoing 
CFC chiller replacement project was initiated m 1994, which has been replacing air conditioning units 
having the potential to exceed regulatory limits for CFC releases should a leak occur. This effort is 
funde!d through FY 2003 when most of the Laboratory’s vulnerabilities will have been mitigated. An FY 
200 1 hboratory Facilities WAC Line Item is under way to upgrade components attached to the chilled 
water system such as coils, supply fans, and controls. Its completion will further improve the overall 
reliability and effectiveness of the system. 

Steam While the Steam Plant remains reliable, the major equipment systems, including the boilers, have 
exceded their usem design lives. A Steam Plant study was completed that identifies replacement and 
upgrade projects necessary to umtinue to operate reliably and efficiently. The Steam Plant study provides 
major cmpormt rephemerit and upgrades needed for planning. Several projects have been complete8, 
and ongoing projects are planned for the next ten years to ensure system reliability. 

Stormwater: G m e d y ,  the condition and perfixmmce of the stormwater collection system is adequate. 
A FEVA Recommendation for Improvement identified the need to dechlorinate flows related to the use 
of oncethrough cooling water systems. The Laboratory is pursuing projects for the procurement and 
installation of recirculating cooling systems to eliminate this problem. 

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

Transportation Infrastructure: Facility modernization, security, and safety have placed significant 
emphasis on the current transportation infrastructure. Upgrades to the transportation inhtructure 
include new parking lot construction, Bethel Valley Road improvements, Melton Valley Road 
improvements, and other on-site transportation initiatives. 

Nuclear Facilities: ORNL has a number of unique experimental and production facilities that involve 
nuclear or other hazardous materials. These facilities utilize design features for safety 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 
categari2aion of these facilities based primarily on that facility’s nuclear material inventory. Using this 
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guidance, ORNL has oae hazard Category 1 nuclear E&cility 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 w i t h  the limitations established by DOE-approved Safety Analysis 
Reports ( S A R s )  or Basis for Interim Operations (BIOS) and Technical or Operational Safety 
R=l- (TSRdOSRs) developed in accordance with DOE Orders 5480.22 and 5480.23. As part 
of the ORNL Project Ahnagement Plan for Enhancing Non-Reactor Nuclear Facility Operations, 
efforts are under way to upgrade the existing Safety Basis documentation to meet 10 CFR 830, 
Subpart B, “Safety Basis Requirements,” by April 2003. 

Non-reactor nuclear facilities are currently being transitioned to the Facility Management Model. Reactor 
nuclear facilities are controlled through the Research Reactors Division. Appendix L provides a 
descriptiw of each nuclear ficility, infi-astructure issves, and safety documentation needs and upgrades. 

Significant nuclear facility infrastructure issues include: 

Reactor Nuclear Facilities: A recent upgrade of the J3FIR facility has been completed, and the 
reactor is currently in initial operations. The following infrastructure issues are 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 several neutron 
beam guides and a second neutron guide hall and new instrumentation; (4) addition of a neutron 
radiography/ tomography facility; (5 )  improvements to isotope production, materials irradiation, 
and neutron activation analysis capacities; and (6) improvedhew 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 qdates, waste management system upgrades, and 
process pump replacements. 

3.23.2.5.2 Enhanced Maintenance Planning 

The Enhanced Operational Discipliie Initiative includes the task of upgrading the Laboratory’s 
hfk$mdm and providing effective stewardship of facilities and operations resources. A key initiative 
for upgrading the Labomtory’s infrastructure is the Facilities Revitalization Project. An outcome of this 
project is the ability of the Laboratory to redirect the total existing maintenance budget to an improved 
portfolio of buildings. This portfolio consists of a sct 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 a resutt, the f h r e  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 overall condition and enhance the 
longevity of Laboratory buildings. Maintenance expenditures in FY 2001 mere approximately $10.9 
million, or 0.24% of RPV7 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 
appropriate level of maintenance, as described in the National Research Council’s 1998 publication 
Stewardship of Federal Facilities: A Proactive Strategy for Managing the Nation’s Public Assets, 
wherein having the necessary level of maintenance lis pictorialid in Fig. 3.19. 
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We of a building. Source: National Research Council, Fig. 1-1 @. 13) in Stewardship of 
Federal Facilities: A Proactive Strategy for &naging the Nation 's Public Assets, 
National Academy Press, Washington, D.C. 1998. 

The Enlharnced Operational Discipline Initiative is also expected to improve ORNL maintenance 
requirements planning by promoting a more comprehensive, uniform approach to identimg 
maintenance needs. In the new ORNL Facility Management Model, each core team complex manager 
will be responsible for the identification and prioritization of facility needs. Within the m e  team are 
building mgineen and ESH&Q profasionals who will nut only utilize the information generated through 
the CAIS but also their real-time day-to-day knowledge of the buildings for which they are responsible 
and the expectations defined within the FUAs 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 
w r k  management will be realized so that more of the limited indirect maintenance funds can be applied 
to completion of craft work. 

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

3.2.3.2.5.3 Security 

The ORNL Laboratory protection Division (LPD) has the overall responsibility for providing classified 
matter protection and control, a foreign national visits and assignments program, a foreign travel 
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program, nuclear materials control and aammtabm, nuclear materials management, personnel security, 
physical s d t y ,  security program management and planning, and visitor services to all ORNL. 
Organizations and operations. The objective of the LAPD is to implement apprtpriate security measures 
needed to protect against events that may cause advme impacts on national security, the environment, 
and the health and safety of Laboratory employees and the public, while maintaining an environment 
conducive to the conduct of scientific research and development and the efficient operation of the 
imtahtion. Appendk J provides a d d i t i d  infommtim coneeming: infrastructure security improvements 
at the Laboratory. 

under a prime DOE-ORO contract awarded in September 1999, Wackenhut Services, lnc. - Oak Ridge 
(WSI-OR) started providing selected security services to ORNL on January 10, 2000. Although 
WSI-OR provides some select security services to the Laboratory, overall management responsibility 
for ORNL’s multifaceted security programs remains with UT-Battelle. WSI-OR, however, does have 
Pr- ‘c responsibility m tm specl6ic aras: ORNL Protective Force operations and the Personnel 
securi tyAssurancePr0~.  

S i c a n t  Security Infrastructure Issues: Construction of new access control portals along Bethel 
Valley Road was completed during FY 2002. The new portals provide a more efficient and effective 
cuntrol mechanism for maintaining authorized staff and visitor access to the site. To ensure continued 
response to security needs, projects have been identified for closed-circuit television (CCTV) 
replacements, installation of a hardened mtral alarm station, upgrades to the intrusion detection alarm 
systems, and continued improvements to the automated access control systems. 

3.23.2.5.4 Space Management and Inactive Surplus Facilities 

O W ’ S  space charge system promotes effective and efficient use of ORNI, buildings and equitable 
distribution of the costs associated with maintaining these buildings. Space charge components include 
facility planuing and administration, nonprogram Line Item/GPP construction design, space relocation 
(forced), lease costs, janitors, asbestos abatement (management), building maintenance/ services, W A C  
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 contains data associating a specific employee and organization with occupied 
space, is used for allocation of space charges. The space charge system will continue to be refined to 
drive greater efficiency m 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 $2 1.60 per square foot and (2) unconditioned space at $7.20 per square foot. 

As a result of space charge implementation, more than 600,000 square feet of marginal space has been 
vacated. Approximately 350,000 square feet of this space has been completely deactivated. Seven 
buildings, totaling 220,000 square feet, have been transferred to the Y-12 National Security Complex; 
15,000 square feet is contarmna * ted and is being t r a n s f d  to the EM Program in FY 2002. Appendix K, 
Table IL 1 provides a list of facilities that are candidates for disposition to DOE-EM or to DOE-SC. 
Table K.2 provides an outline of the ORNL Space Management Plan being developed 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 implenxnting an exit strategy for nonstrategic ORNL 
facilities; transferring nonstrategic, uneconomical, or underutilized facilities that no longer support the 
Laboratory’s mission to other parties; and placing facilities that cannot be transferred in a “cheap-to- 
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keep” mode (Le., a state of minimum cost, with the minimum utilities, maintenance, and surveillance) 
until ultimate disposition can be fimded. Figures 3.20 and 3.2 1 provide the disposition status of facilities 
at the ORNL main site and ORNL at Y-12. 

An inventory of existing facilities uses and conditions has been developed to identify nonstrategic 
facilities. Two disposition paths will be used to handle facilities determined to be surplus: facility 
transfer and facility deactivation. Facilities on the transfer path will be transferred to another program 
(DP or EM) or to an entity such as the Community Reuse Organization of East Tennessee (CROET). 
Facilities on the deactivation path will be placed in “cheap-to-keep’’ mode and put under a routine 
surveillance and mainteamme (S&M) program. Those that meet the criteria for DOE’S Environmental 
Management Program will be transferred to DOErEM as soon as possible. 

ORNL faces an enormous challenge in the deactivation and disposition of its nonstrategic facilities. 
Many of these facilities are large and complex, and some contain multiple hazards. There are 40 
fkcilities, repmmting approximately 1.4 million square feet, as candidates for disposition through DOE- 
EM, and 57 facilities, including a number of trailers, that will remain the responsibility of DOE-SC. The 
estimated cost of facilities consolidation and S&M during the time fkme of the O W L  Strategic 
FuciIities Plan (FY 200 1 -FY 20 1 1) is $1 13 million The estimated cost for ultimate decontamination 
and decommissioning (D&D) of ORNL’s nonstrategic facilities is $126 million. 

3.23.2.5.6 Energy Management 

ORNL’s In-House Energy Management (IHEM) program is directed toward saving energy, reducing 
e p ~ p g y  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 initiativ& are under way, and positive results are being realized. Key 
activities include 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 lights in empty rooms. 
Energy usage and costs have been reduced by 30 to 70% in the affected areas. 

ORNL continues to retire chlorofluorocarbon (CFC) chillers or replace them with high-efficiency, 
non-CFC chillers. To date, 16 chillers totaling 8,200 tons in cooling capacity have been replaced. 
As a result, 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) Ehergy Star building. 
Documentation of the performance of the Buildings Technology Center headquarters building was 
submitted to the P A ,  and the certification was subsequently awarded. This was one of the fmt 
DOE buildings to achieve this rating and only the second building in the State of Tennessee to do 
so. Electric metering has been added to 11 other candidate buildings so that they can also be 
evaluated for Energy Star awards. 
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ORNL also intends to apply Energy Star rating criteria to future new facilities, major renovations, and 
infrastructure upgrades where appropriate. ORNL’s currently planned Line Item, privatesector, 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 gas is expected to save about 
$1 million per year in operating costs and $8 million in capital funding over ten years, while also avoid- 
ing emissions from coal combustion. 

ORNL is also pursuing e n w  savings performance contracting (ESPC) as a way to implement projects 
using the funding and support of an energy service company (ESCO). When a project is complete, the 
ESCO is paid back from the energy savings. Once the ESCO is paid in full, the infrastructure 
improvements and f h r e  energy savings belong to ORNL. The first ESPC project has been completed, 
and a second site-wide ESPC project proposal is being evaluated. 

ORNL was the first industrial participant in the Green Power Switch program established by TVA. The 
program offers p o w  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 regional 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 Materials Transportation, Storage, and Handling 

Many buildmgs at ORNL receive, store, or use hazardous materials or chemicals. Storage of chemicals 
is typically limited to amounts that can be used in short periods and involve small amounts or consumer 
volume (Wed as laboratory quantities, which, if suddenly released, would have no measurable off-site 
impact). Larger volumes of hazardous materials may be stored in bulk at various locations. Only two 
facilities have been identified as bulk storage areas, and neither poses any off-site release impact. The 
refueling station is the primary location where large volumes of hazardous fuels and oils are stored. It 
is separated fiom 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 chemical 
combinations. Transportation of hazardous materials and chemicals is typically 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. 

/- 

Chemicals and radioactive materials in transit within the ORR are packaged in accordance with DOT 
regulations or equivalent packaging requirements and are not considered capable of creating an off-site 
release of hazardous materials. Moreover, receipt, handling, and storage of bulk chemicals is not 
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 facilities is minimal. 
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Table 3.5 Future mission facilitv needs 

Title and description 

Joint Institute for Neutron Sciences (JINS) . Center to provide a world-class user program that provides access to the capabilities of the 
SNS, HFIR, and other ORNL neutron sciences research programs. 60,000-square-foot 
facility housing office, laboratory, process, and meeting space for collaborations 

HFIR Maintenance Building . Building to provide facilities critical to the maintenance and support of reactor operations. 
22,000-square-foot facility to house maintenance shops and process space 

Small-Angle Neutron Scattering ( S A N S )  Guide Hall . Building to provide the necessary space to support a new 20-m SANS instrument and a 
new 16-m biological SANS instrument, which will be dedicated to biological research 

William L. and Liane B. Russell Laboratory for Comparative and Functional Genomics 

. Building to provide facilities for the location of the mutant mouse colony. 36,000-square- 
foot facility with accredited, environmentally controlled accommodation areas for housing 
animal research 

(LCFG) 

Modifications to Building 1059 
Modifications to support research in LCFG by providing laboratories to perform 
microinjection of mouse embryos and cryopreservation of mouse gametes and embryos 

ORNL Center for Systems Biology . Research programs for hctional genomics, structural biology, proteomics, and systems 
biology staged facilities to house the Center for Systems Biology user facilities. 50,000- 
square-foot facility with a modular complex of buildings, equipment, and supporting 
hfiastructure to be located in the West Campus 

Proteomics and Protein Complex Analysis Laboratory . The Proteomics and Protein Complex Analysis Laboratory 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 hctional genomics, structural biology, and computational biology 
and bioidormatics 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 

Proposed 
funding 

yean(s)/type 

FY 2005-06 
$&OM 
State h d e d  

FY 2004-05 
$2.9M 
GPP 

FY 2001-03 
$43M 
BES 

FY 2001-02 
$13.9M 
LI 

FY 2004-05 
$1.2M 
GPP 

FY 2007-09 
$20.OM 
LI 

FY 2004-2008 
$150.OM 
LI 

FY 2004-05 
$8.OM 
State h d e d  

FY 2003-04 
$1.7M 
GPP 
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Table 3.5 Future mission facilitv needs 

Proposed 

years(s)/type 
Title and description funding 

Private-Sector-Funded Facilities (Fig. 3.22) 
Computational Sciences Building - Center for computer science research to address 
effective use of distributed computers and massive parallel computer systems composed of 
symmetric multiprocessing clusters linked with high-speed network fibers. 137,000- 
square-foot facility to house supporting laborator;,es, process space, offices, and 
supporting infrastructure 
Engineering Technology Facility - Multidisciplinary R&D facility relevant to energy 
conservation and utilization; mechanical, structu~ill, and thermal sciences; and 
mandacturing sciences. 98,000-square-foot private-sector-fhded facility to house 
supporting laboratories, process space, offices, and supporting infiastmcture 
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 
(JICS/ORCAS) 

JICS - User- and visitor-oriented facility to provide access to high-performance 
computers, inspire collaborations and outreach between OIWL and partnerkg 
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 . Facility designed to operate as a demonstration of energy efficiency technology and to 

support R&D initiatives in distributed energy resources, electricity transmission and 
distribution, and net zero energy building systems. 52,000-square-foat research facility to 
be located in the Central Campus to house about 40 occupants with conference/ meeting 
rooms, a highbay, and two cranes 

Central Campus Research Building 
Activity to provide for the construction of a research building of approximately 14,000 
square feet. This facility will house a number of research programs currently located in 
Buildings 2024,3 115,3080, 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 Instrumentation . Space for scientific and engineering research initiatives for nanomaterials, nanostructures, 
and their applications. 3,000-square-foot renovatien of space in Building 3500 to house 
laboratory and process space with two new clean rooms 

FY 2001-03 
$72.OM 
Private- sector 
funded 

FY 2002-03 
$lO.OM 
State tinded 

FY 2004-05 
$16.OM 
LI 

FY 2005-06 
%4.5M 
GPP 

FY 2000-02 
$1.9M 
GPP 
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Table 3.5 Future mission facility needs 

Proposed 
Title and description funding 

yeal-s(s)/type 

Advanced Materials Characterization Laboratory (AMCL) 
+ 

FY 200 1-03 
$4.8M 
GPP 

Facility for next generation of research for materials characterization and for centralization 
of advanced materials structural characterization equipment to include the Aberration- 
Corrected Electron Microscope Facility to house the advanced materials research user 
facilities. 12,000-square-foot structure with microscope modules 

Center for Nanophase Materials Science (CNMS) 
+ 

FY 2002-05 
$63.8M 
LI 

National center for nanoscience research on soft materials, interfaces, nanoscale 

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 

magnetism, and other nanophase systems that benefit from access to neutron scattering 
+ 

. 
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3.3 RESOURCE PLANNING, PRIORITIZATION, AND ALLOCATION PROCESS 

The ORNL ESHQ&I budget formulation and management planning process provides the planning 
structure and tools needed to identify and prioritize ESHQ&I needs, make and communicate 
cost-effective ESHQ&I risk-management decisions, integrate ESHQ&I into all activities and operations, 
and establish accountability for ESHQ&I performance. ESHQ&I resource planning and prioritization 
are implemented in a manner consistent with guidance fkom DOE, as provided in the DOE Guidance 
Ahnual for the Es&H Planning Process, the Office of Euvironmental 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: 

Needs assessment identification - Needs assessments are performed by ORNL organizations and line 
management to identify the activities, systems, and programs needed to ensure the effective 
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 information necessary for ORNL organkitions to support planning and provide input 
to the budgeting p m s .  ADSs are prepared for all landlord programs and activities needed to operate 
ORNL in a manner that protects the employees, the public, and the 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-basedprioritization of activities - The ORNL Risk Ranking Board uses a Risk-Based Priority 
Model to perform risk evaluations of all landlord operations, ES&H, Wstructure activities, 
and other identilied ADSs. Using the RPM, a risk-reduction benefit score is derived 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. Resource allocation is determined 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 allocation and project execution. 
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3.4 ORNL MASTER PLAN 

The Master Plan for development of the ORNL Laboratory of the 2 1 ' Century has been formulated to 
meet the scientific needs of the research community utilizing the facilities; provide a safe, quality, and 
energy-efficient work environment for ORNL staff; and ensure adequate flexibility and growth potential 
for firture expanded research missions. The following description of the Master Plan includes a review 
of the basic 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 Visiodgoals 

Ihe guiding principles for the ORNL Master Plan were developed early in the Laboratory revitalization 
planning process and incorporated input fiom a variety of stakeholders, including ORNL research, 
operations, ESH&Q, land use, program development, and DOE staff. From formal brainstorming 
sessions, stakeholder surveys, management- and staff-level briefings, and written DOE guidance, an 
overall vision for the hcilities revitalization effort was developed and adopted. That vision is to provide 
ORNL staff with world-class facilities, consolidated at the main ORNL site, that lay the foundation for 
ORNL 's scientific excellence into the 2 1 century. 

Specific Master Plan goals to 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 technology changes well into the 21* century. Integrate the program needs into a research 
campus environment that encourages interdisciplinary teaming. 

Work Environment: Provide a quality work environment for employees and visitors that enhances their 
productivity and attracts the next generation of world-class scientists to ORNL. Facilities will contain 
the latest advances in information technology and research laboratory &structure 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 development, emphasize energy efficiency and sustainability design features, 
and provide an open campus security environment wherever possible. 

Operations and Maintenance: Provide facilities and infrastructure that are efficient to operate and 
maintain. New building designs will incorporate energy-efficient heatingholing 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 unifylng architectural style that reflects the 
mulitprogram scientific nature of the Laboratory mission and celebrates the unique history of the main 
ORNL site and the natural beauty of East Tennessee. The new research facilities will be built around an 
identifiable campus center where staff, visitors, and the general public will be welcomed and allowed to 
meet and exchange ideas. 

To accomplish the goal of a fully modernized Laboratory of the 2 1 ' Century, O W  has established a 
dedicated project team to implement the Facilities Revitalization Project. The FRP team reports to the 
Director for Facilities and Operations and has a Steering Committee led by the ORNL Deputy Directors 
for Operations and Science and Technology. DOE-OR0 is providing direct support and leadership for 
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the facilities revitalization effm through a similar Steering Committee headed by the ORNL Site Office 
Deputy Manager. 

The UT-Battelle facilities revitalization approach is to provide new, integrated facilities constructed in 
close proximity to the existing ORNL strategic research facilities, utilizing a combination of DOE, State 
of Tennessee, and privatesector fmncial resources. UT-Battelle will focus DOE capital funding on 
capabilities that 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 labomtory and office support needs that accompany research efforts. These facility 
types will be constructed in an integrated campus layout that allows the fiee flow of scientific research 
between multidivision teams, with consistent architectural themes, regardless of construction funding 
source. 

Because of the magnitude of needed facilities improvements and the historical limitations on federal 
fimding availability, UT-Battelle has implemented an innovative use of federal, private, and State funds 
to accomplish the facilities revitalization. The key component of this approach is the transfer of land 
ownership from DOE to allow for (1) construction and lease of buildings by the private sector and 
(2) siting and construction of State of Tennessee facilities. A mutually acceptable approach for land 
transfer has been developed between the DOE-OR Realty Ofice and UT-Battelle that 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(cX3) corporation by UT-Battelle that 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 has 
transfaed, through fee simple title via a Quitclaim Deed, specifically identified parcels of land to that 
development corporation A block-flow diagram of this approach is 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 models 
to be employed; hence, the decision to implement the first phase as an identifiable project with a specific 
short-term mission and scope. The FRP team will d e h e  the process, implement it for the first round of 
construction, and provide the 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 devekpment at ORNL is provided as Fig. 3.25, with the 
p h e d  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, 
ChemicdAnalytical Sciences and Engineering, and Materials Research, as well as to provide expansion 
room for the Engineering Technology field of study and future collaborations with UT and the broader 
university wmmuniity through new Joint Institutes. The West Campus Master Plan focuses on support 
of hvironmental and Life Sciences research needs, making the Marilyn Lloyd Environmental and Life 
Sciences Complex historical vision a reality. The Central Campus plan for redevelopment is a bit more 
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Fig. 3.24. Property/kdwy lease flow diagram, 

complicated, due to the presence of a large number of contaminated facilities that were critical to 
O m ’ s  early years and are now part of the EM Program for D&D. That portion of the ORNL site will 
continue to be a primary area for 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 15 years. Once the Central Campus area is returned to useabld 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 allcritical 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, minimizes the area required for new development and allows 
reuse of already disturbed land (parking lots, remediated sites) in a brownfield-type approach. The 
natural areas on the hillsides overlooking the ORNL site to the north are maintained in their current state 
under this plan. This entrance area comes to a focal point at the Research Support Center where visitors 
to the Laboratory will be welcomed, conference facilities are provided, and ORNL staff are encouraged 
to congregate and collaborate in the main cafeteria facility 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 site will be a critical 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 
wuld involve, in its simplest form, implementation of access controls on a building-by-building basis 
through a badge-&-type system at each building entrance, while site access will be controlled at new 
portals located east and west of the developed site on Bethel Valley Road. 

The emphasis of the Master Plan is on the main ORNL site in Bethel Valley since the majority of the 
research staff and the old facilities are located there; however, the important missions at HFR 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 DOE in constructing the SNS is factored 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 interfhce with visitors and for congregation of Laboratory staff. This facility contains the visitor 
reception area, the main ORNL cafeteria, and the primary large auditorium for Laboratory seminars and 
briefings (with adjacent breakout conference rooms). These confierence rooms will also become a critical 
resource to the Laboratory for support of normal research project teams, university/commercial 
partnerships, and routme audit teams. Commons areas in front and behind the Research Support Center 
will provide a quality environment for researchedvisitor interactions and congregating space for 
confiience attendees and lunch-time crowds. 

Support for the research mission is a primary emphasis 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 resmch/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 laboratories and offices in the 4500N/S complex, as well as those in the Physics and 
Computational Sciences complex in the 6000 Area and the HTML area (45 1 3 ,  will be upgraded, as 
required, under this Master Plan to bring them up to 21' century technology and infrastructure 
capabilities to allow them to umtinue serving as the research backbone for this portion of the Laboratory. 

A key component of the new research capabilities in the East Campus will be the addition of a facility 
to house the Joint Institute for Computational Sciences (JICS) and the Oak Ridge Center for Advanced 
Studies (ORCAS), a commitment made by the State of Tennessee as part of the UT-Battelle facilities 
revitalization proposal. This user-facility/scientific-collaboration-type building will be consistent with 
the open campus nature of the East Campus setting and will be sited to best accommodate 
researchedvisitor needs. The location of this facility 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, materials development, and energy research. Research and support staff will be housed 
in the Research Offrce Building, which will be located adjacent to these new research facilities. These 
three facilities, which will contain in excess of 350,000 square feet of new space, will be interconnected 
and are designed to improve circulation among 4500N, JICS/ORCAS, and the Research Support Center 
to promote collaboration. 
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Utilities and infrastructure improvements will be made as part of the development of the East Campus, 
with upgrades anticipated in potable water, electrical distribution, steam, W A C ,  and wastewater 
collectioddistribution systems. As the majority of new facility construction activities are sited on the 
former main ORNL parlung lot, replacement of that critical piece of infkastructure also becomes 
important. Traffic flow and parking availability planning has been factored into the MaSter Plan, with 
particular emphasis on traffic calming along Bethel Valley Road, visitor parking associated with the 
Research Support Center, and use of previously disturbed areas for provision of staff parking near places 
of work assignments. 

3.4.2.2 West Campus Design Features 

The emphasis on the West Campus development (Fig. 3.25) is to 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 Biology oficdlaboratory facility will be constructed around a 
commofls area, all of which are tied visibly to the East Campus by the landscaped avenue that runs east 
to west through the main ORNL site. Accomplishing this vision for the West Campus will require the 
demolition of Building 1000, one of the prime examples of outdated, substandard office buildings that 
are the focus of the revitalization effort. Similar to the East Campus, upgrades will have to be made in 
the general infrastructure of the West Campus to ~ccommdate planned growth and replace/reorient 
roadways and parking. 

3.4.2.3 Central Campus Design Features 

Few design features have been developed at this poht for the long-range redevelopment of the Central 
Campus area (Fig. 3.25), since remediation of the majority of the structures located there is still 10 to 
15 years away. What is planned, howxer, 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/ofices. In addition, the Master Plan includes an ultimate relocation of ORNL support 
services capabilities from the 7000 Area into the center, of the ORNL site to complete the consolidation 
of ORNL operations within the compact, three-camgu~ setting. While the existence of closedhemediated 
EM sites within the Central Campus area will certainly restrict the location and type of buildings sited, 
sufficient unrestricted development areas are expected to be made available for the needed ultimate 
consolidation. In fact, early planned reuse of the remediated surface impoundments area for parking is 
a good example of the type of brownfield redevelopment that will be the hallmark of the Central Campus 
revitalization. 

3.4.3 Master Pian Phase I: Fy 2002-06 

Accomplishment of all of the ORNL Master Plan objectives will 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 
hfiwtructure to support construction and operations. The following discussion of each of the planned 
coilstrtlction phases is intended to outline the general goals desired for accomplishment during those time 
frames, blending the reality of these constraints with the strong push from the Office of Science to 
modernize ORNL on an ac celerated schedule. The Master Plan has been separated into three primary 
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phases, representing plans for the periods FY 2002--06, FY 2007-1 1 , and beyond FY 201 1. Obviously, 
the details of specific projects and timing gets less clear after the first five years, and for the period 
beyond FY 201 1 , information deals only with general programmatic mission potential and the 
anticipated successful remediation of the Central Campus area by EM. 

Phase I is the most critical stage for the revitalization effort, as it is here that the concept of private- 
sector involvement and State of Tennessee investment in the ORNL campus upgrade must happen. It 
is here, also, where the “new” look of 21“ Century ORNL begins to 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 relocation of ORNL staff (from off-site 
locations at Y-12 and most leased space) to the main ORNL site. &tails of the activities in each campus 
area are outlined as follows. 

East Campus. The research campus nature of the Laboratory will appear during Phase I, 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 face to 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 
notable of those being the upgrades to 4500N/S, the HTML, and Building 5500 (for ESEI&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. Adjacent to the HTML, a new facility, the AMCL, will be constructed to allow 
consolidation of the primary ORNL electron microscopes into a single, 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. This roughly 
53,000-square-foot facility will be built with DOE Line Item funds and will become the “statement” 
building for O W ,  with design features that will emphasize the importance of ORNL as one of the 
country’s premier research institutions 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 
a courtyard 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 a view to the north of the existing pond and hillside landscape through 
glass-enclosed fronts that form the southern boundary of the new campus quadrangle. These roughly 
120,000-squarsfoot laboratory/office buildings will be built in a style complementary to the Research 
Support Center but will be focused on very specific research mission functions. One will be dedicated 
to the work performed by Engineering Science and Technology Division, which will be moved from its 
location at Y-12 into a facility designed to house its special mechanical, thermal, and materials 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 O M , .  The third 
private-sector building is expected to house energy and materials research staff, as well as support 
organizations critical 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 the two State-funded joint institutes. The Joint Institute for 
Computational Sciences and the Oak Ridge Center for Advanced Studies will 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 has 
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been proposed to provide a new, more spaceefficient 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 offices that 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 I and will 
focus on Wing 4 and the headhouse portions of that complex as the first Line Item project, with 
subsequent projects (over a ten-year period) sequenced, as appropriate, to address the laboratory upgrade 
needs in the rest of 4500N, 4500S, and the adjacent attached buildings, such 4501,4505, and 4508. 

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

Central Campus. Limited development will be initiated in the Central Campus during Phase I due to 
ongoing environmental remediation activities throughout this campus. The Advanced Materials 
Characterization Laboratory, a 12,000-square-foot facility, will house electron microscopes that will 
foster stateof-the-art materials characterization. This facility will be constructed adjacent to, and west 
of, the High Temperature Materials Laboratory. The Ihergy 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 activities in support 
of the Energy Efficiency and Renewable Energy program initiatives in distributed energy resources, 
electricity transmission and distribution, and net zero energy building systems. This build- will be an 
attractive state-of-the-art facility designed to operate as a demonstration of energy efficiency technology. 
Energy Star certification will be sought for applicable portions of the building, 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 fiom 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 I activities in the West Camps 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 genonlics research. This 35,000-squarefoot 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 a broader research community. 

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

7600 and 7900 Areas Development. While not ~ i t h i n  the main ORNL campus boundaries, critical 
activities are occurring in the Phase I time period in the HFIIUREDC complex (7900 Area) and the 
Robotics and Process Systems Complex (7600) Area that are important to the overall ORNL 
revitalization initiative. The improvements to 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 increase in mission, several DOE GPP-level projects will be undertaken in 
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Phase I that will eliminate multiple trailers housing research and support staff, provide much-needed 
highbay operations and storage areas, and improve the user-facility status of the complex. The 7600 
Area has been selected to be the location for consolidation of staff and facilities that have been 
historically located at Y-12. To allow that consolidation to occur, staff from several divisions in existing 
7600 space will have to be moved to the East Campus, upgrades provided for the vacated space, and new 
DOE GPP facilities constructed (for highbay process space needs). Locations of the planned new 
facilities in the 7600 and 7900 Areas are shown in Figs. 3.26 and 3.27. 

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 beams that are 12 times as intense as 
those available from any existing pulsed source, enabling researchers to “see” never-before-observed 
details of physical and biological materials, ranging fiom high-temperature super-conductors to proteins. 
The SNS is the top-priority project of DOE’S Office of Science (DOE-SC), which has committed nearly 
$841 million through FY 2002 for its design and construction. It will play a key role in supporting 
DOE’S goals and strategies in science. (Fig. 3.28). 

General-Purpose Lime 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 system, 
facilities, and other site hfi-astructure. Figures 3.29 and 3.30 show locations of general-purpose Line 
Items and major GPP and GPE projects in Bethel and Melton valleys, respectively. Descriptions of these 
projects are included in Appendix M. 

3.4.4 Master Plan Phase 11: FY 2007-11 

Phase I1 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 
inhstructure (roads, parking, and utilities) across the ORNL site (Fig. 3.25). While the site construction 
efforts decrease in Phase II 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 I 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 III. ldiastructure improvements will also continue throughout Phase LI, focusing on 
f i l  road and parking lot upgrades to support the privatesector buildings, traffic calming improvements 
along Bethel Valley Road, and the more routine utilities and facilities needs for the existing main plant 
area. 

West Campus. In the West Campus, Phase Ll brings form to the commoiis quadrangle at that end of the 
ORNL site. A new Center for Systems Biology Line Item facility will be constructed with common space 
behmen 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 
fiom off-site and other on-site locations, finally bringing to k i t ion  the concept of the Environmental 
and Life Sciences Complex. 
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Fig. 3.27. Planned new facilities in the 7900 Area. 
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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 site hfiastructure. Figures 3.3 1 and 3.32 show locations of general-purpose Line 
Items and major GPP and GPE projects in Bethel and Melton valleys, respectively. Descriptions of these 
projects are included in Appendix M. 

3.4.5 Master Plan Phase III: Beyond 2011 

While programmatic and site infixstructure needs are not well defined for the period beyond FY 20 1 1, 
the Master Plan has incorporated the necessary flexibihty and expansion room to accommodate any level 
of growth that would conceivably occur. This phase of expansion could involve construction of 
officdaboratory space in the East Campus north of 4500N, additional office/laboratory space to the east 
of the 6000 Area, new Environmental and Life Sciences expansion in the West Campus, and/or 
redevelopment of a Central Campus area on sites that are remediated by the EM Program by that time 
h m e  (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 th is  point in time, it may be appropriate to 
relocate the service functions currently being performed in the 7000 Area into the Central Campus 
redevelopment in order to make that support more efficient in serving the Laboratory research mission 
and allow appropriate disposition of those aging facilities. 

Infhsucture needs to support the long-range site development will be addressed as decisions are made 
on the ultimate growth locations. Utilities upgrades and distribution, as well as road access and parking 
improvements, will be provided as required. 

3.5 MASTER PLAN COST AND SCHEDULE 

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

The prelirmnary 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 factors 
include (1) current operating costs of facilities, (2) transition costs of facilities, (3) routine annual S&M 
costs for 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 newhefurbished 
facilities. 

Traditional funding sources for infkastructure modernization include GPP and GPE budgets, 
programmatic Line Items, and DOE’S MEGFS Program. The funding levels for landlord GPP and GPE 
in Table 3.6 for the years FY 2002 through FY 2008 are the target funding levels provided by the Office 
of Science in April 2002. Also in April 2002, an interim Institutional GPP (IGPP) program was 
authorized for the years FY 2002,2003, and 2004. Projections for IGPP funding are provided for each 
year in Table 3.6. The IGPP program will provide much-needed additional funding; however, additional 
landlord GPP, GPE, and MELFS Program funding is still needed to support the most desirable 

3-58 



KEY 
1 Center for Systems Biology (Line Item) 

2 Roads and Parking Lot Paving (GPP) 

3 DosbtryLaboratory(GPP) 

4 Steam Plant Upgrades, Upgrade Steam Condensate 
Removal System (GPP), Replace East End Water 
Softeners (GPP) 

5 Up@ Building Electrical Systems; 3000,6000, and 
7000 Areas (GPP) 

6 East Campus Service Building (GPP) 

7 4500N/S Mockmhtion (Line Item) 

8 Technical Support Building Addition, 4512 (GPP) 

9 Addition to Building 6012 (GPP) 

10 601W6025 Renovations (GPP) 

11 New Fue Headquarters (GPP) 

12 Transportation and Packaging Management Facility (GPP) 
( 1  

a .. '1 

LEGEND 
0 Existing Facilities 

H Modifications to Existing Buildings 

Facilities Revitalization Project Development 

Fig. 331. ORNL projects for Bethel Valley, Phase 11, FY 2007-11. 



e H
i 

H
 

b
l 

8
 

3-60 



/
-
 

0
 

0
 

*
i
 

2
 

0
 

0
 

2
 

3
 

0
 

g 3 
m
 

I- 

I-
 

-- 
i 

iq
 

8
 

3
 f
 

"i 
0
 
0
 

0
 
m
 

I- 
I- 

m
 

* * 
0
 

0
 

0
"
 

m
 

8
 

s * 
I 

Z
i 8

 

"1 "
I
 * 

$1 
3
-
 

i 

%
I 

si 
"! I I I I 
0

1
 

q1 
=

I I I I I 
0
1
 

0
1

 

0
0
:
 

I i i 
qr 0
6
:
 

I 

3j A
i 
21 i 
q[ 

0
1
 

0
1
 

3: I 
0
1
 I I 

0
1

 
U

J
I 

I I I I 

*
I
 

c
r)l I I I I I I 

0
1

 
I I I I 

+
 

I I I I 

0
 

0
 

m
 

*
i
 

3
 

3
 

m
 

I-
 

*
i
 

0
 
0
 

0
 
W
 

m
 

I- 
m

 
* * 

0
 

0
 

* 3 
0
 

m
 

Q
\ 

"
! 

0
 

2
 

Wi 

0
 
0
 

m
 
0
 

0
 
* m

 
I-
 

0
 

0
 

2
 

0
 

m
 

m! 3
 

0
 

0
 

m
 

I-
 
3
 

m
 

Pi 
* 

0
 
0
 

7
 

8 2
 

0
 

z 
0
 

0
 

* m W 
m

 
* * 

0
 

0
 

8
 

3 3
 

0
 

0
 

-
3
 

m
 

* *. - m
 

m
 

* 2 
0
 

0
 

0
 

2
 

0
 

0
 

0
0
 
0
-
 

0
 

0
 

3
 

0
 
0
 

3
 

* I- W 
m

 
* I- 
mi 

0
 
0
 

m
 

m
 

00 
"
!
 

3
 

0
 

0
 

W
 

'"
! 

0
 

I-
 
3
 

00" 

0
 

W
 

m
 

* 
0
 

m
 

00 

m
 

I-
 

0
0
 

3
 

0
 

m
 

2- 
3
 

3
 

m
. 

m
 

0
 

* 2
 

0
 

m
 

I- 
2
 

* 
0
 
0
 

3
 

3
 
3
 

8 W
 

m
 

* m
 

'0
" 

W
 

m
 

m
 

W
 
0
 

* 
3
 

0
 

Pi 

3 
3
 

I-
 

* 

-
 

0
 

0
 

m
 

2
 

m
- 

3
 

4
 

n
 

n
 
4
 

3-61 



development schedule for ORNL’s Facilities Revitalization Project. ORNL has also established 
innovative arrangements to add funding fiom 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 general plant projects and general- 
purpose equipment reflect current budget guidance from the Office of Science. FY 2004 through 
FY 20 1 1 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 
requirements reflect all fimding for each Line Item being budgeted in the fmt year of the Line Item 
schedule. 

A high-level schedule of major modernization projects is shown in Fig. 3.34. 
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4. CONCLUSIONS AND RECOMMENDATIONS 

r- 

c- 

The vision to establish ORNL as a 2 1 ‘ Century Laboratory and to ensure that the Oak Ridge Reservation 
(ORR) serves as an inkpted science, education, imhstd, 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 Facilities Master Plan and attainment of goals 
for the ORR, present missions will be swcessfblly achieved while preparing for changing national goals 
and intemts and reduced fedeta1 budge& 

4.1 LAND AND FACILITIES PLAN CONCLUSIONS 

The ORR is a Unique and irreplaceable resource for DOE to use for its national science and technology 
missions. Availabi of the laud on the ORR for future DOE projects requiring large land areas (e.g., 
SNS, Fusion heqy, en ’ ’ 1 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 amentplans, the reservation will be used to support many of the same programs 
it amtntly supports while adapthg to changhg n a t i d  goals and interests and reduced federal budgets. 
Portions of the reservaton will be used to prcmote the development of private-sector enterprises in ways 
that are consistent with and complementa~~ to DOE missions. As outlined in Sect. 2, input fiom 
discussions with DOE programs as part of the DOE Land Use Planning Process indicates that most of 
the ORR land, except for areas around mTp, will be needed for future DOE missions during the next 
5 to 20 years. Land use planning for the ORR should identify and prioritize needs for preservation of 
reservation land to meet the requirements of existing and future scientific facilities, environmental 
research, education, and other compatible uses. 

ORNL currently has one of the oldest physical plants in the DOE laboratory system, which requires 
efforts to maintain, renovate, and rehabilitate general-purpose buildings and utility systems, as well as 
to provide new mission-reW f$cilities for expanded s c i d c  endeavors. As outlined in Sect. 3, ORNL 
has developed a Master Plan for site development that supports the Laboratory’s expected mission needs 
during the planning perid, establishes a safe, high-quality, energy-efficient work environment for 
research and support staff in a research campus setting; and addresses the long-term maintenance and 
dtimate disposition of ‘‘irecf‘ hcilities in an environmentally acceptable manner. This plan will result 
m the amsolidatim of ORNL space h m  the current occupied levels of more than 4.8 million square feet 
to just over 3.2 million square feet, with the consolidated staff residing almost 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 a phased approach to 
facilities modernization, with the primary emphasis during the planning period placed on establishing 
theEastcampus’” . ,cxmsmmq - and rebbishing critical mission-oriented research facilities, 
and moving staff fiom Y-12 to the main ORNL site. The second phase will include completion of the 
East Campus core construction, 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 Opemtional Discipline includes the task of upgrading the Laboratory’s infrastructure and 
providing effective stewardship of facilities and operations resources. The development 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 will define 
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work processes and ownership, establish responsibilities and authorities, and develop continuous 
improvement targets for work processes. 

ORNL faces an enormous challenge in the deactivation and disposition of its nonstrategic facilities. 
Many of these facilities are large and complex, and some contain multiple hazards. The estimated cost 
of facilities consolidation and S&M during the time h n e  of the ORNL Strategic Facilities Plan 
(FY 2001-FY 201 1) is $1 13 million. The estimated cost for ultimate D&D of ORNL’s nonstrategic 
fidities is $126 million. Under the present schedule and budget projections, most D&D activities will 
be conducted after FY 20 1 1. 

4.2 LAND AND FACILITIES PLAN RECOMMENDATIONS 

4.2.1 Oak Ridge Reservation 

1. 

2. 

3. 

4. 

5. 

6. 

7. 

8. 

9. 

Land must be preserved for future DOE programs. (The ability andor opportunity to acquire 
another land area such as the 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 provisions for potential Fusion Energy programs. 

F u t u r e b i c m a s s ~  ‘es, m existing programs and as a program itself, should be considered. 

Future Carbon Sequestration program opportunities should be considered. 

Energy Efficiency programmatic requirements must be considered in land use planning, even if 
it is not a DOE-EE facility/program. 

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

The h d i n g  mechanism for management of the reservation should be resolved. 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 safety and 
property and concern regarding wildfire potential to the entire site as a result of dead and dymg 
trees. 

4.2.2 ORNL Facilities 

1. DOE h d i n g  for the MELJFS Line 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 disruptions to the entrance to the Laboratory will exist for approximately the next three 
Y-. 
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2. DOE customers must be prepared to support relocation costs. Four divisions continue to occupy 
Ercilities at the Y-12 National Security Complex: the Nuclear Science and Technology Division, 
the Life Sciences Division, the E n g i n e  Science and Technology Division, and the Fusion 
Ehergy 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-dedicated equipment. 

3. DOE support in revising an MOU concerning the disposition of facilities at Y-12 is critical to 
reducing O W ’ S  cost of eXiting from Y-12.13uildings 9102-1,9102-2,9105,9 108, and 920 1-3 
have already been transferred from ORNI, to Y-12. Further transfers are being vigorously 
pursued. 

4. An increase in GPP and GPE budgets is needed. Since FY 1997, GPP and GPE funding have 
been appmximtelybalfoftheFY 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 I n s t h i i d  CiPP firnding will help, an increase in GPP and GPE 
fimding levels by DOE to pre-FY 1996 levels is still critical. 

5. Strong support is needed for the ORNL Science Laboratory Infkstructure budget request 
associated With disposal of excess facilities ORNL has numerous facilities that are not part of 
the DOErEM 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. 

6. Resources necessary to address legacy issues should be provided. ORNL has targeted four legacy 
items to be addressed in FY 2003: cleanlrp of legacy materials, upgrade of nonreactor nuclear 
fkilities a d  consolidatian 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 this cost via a rate 
appliedto direct labor hours (excluding SNS). We anticipate that this legacy tax will be required 
far a minhnim~ 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 the institutional nature of this 
legacy effort. 

7. Disposition of legacy material must be addressed. A major vulnerability w s  identified that 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, to furniture 
and excess laboratory and infrastructure equipment. These materials present safety issues, 
mission impacts, and, in some buildings, are a critical path item in executing facility 
revitalization. A major focus in FY 2003 is to identify and implement “breakthro~gh‘~ disposition 
methods that Will xtduce costs and shrink time lines. A significant cost savings could be realized 
if some of these materials could be disposed of in the EM CERCLA Disposal Cell. 

8. Resources for transition of waste management responsibilities should be provided. DOEEM is 
seeking an accelerated transfer of responsibikties for currently generated wastes to OWL. This 
transfer of respansibilities, ifnot accompanied With commensurate resources, could be the single 
largest new overhead cost driver facing the La5oratory in FY 2003. We need DoErSC7s support 
in ensuring appropriate resources are transferred along with this responsibility. 
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9. 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” model. A key objective to be accomplished in FY 2003 will be to gain DOE 
approval on a consolidation strategy to reduce the number of nuclear facilities. A second aspect 
of this plan is to secure $7 million m base program funding for the ongoing maintenance and 
operation of the Bethel Valley Hot Cell complex. We need DOE-NE support for these critical 
resources; othawk, long overctue upgrades to these nuclear facilities will continue to be delayed. 

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

1 1. The Facility Infarmation System should be updated and maintained with current and 
accurate data. 

12. Detailed plans, patterned after the CentruZ Steam Plunt IO-Year Plan, should be developed for 
each site utility system. 

13. Integrated planning of infrastructure revitalization activities with EM Program mediation, 
decontamination, and demolition activities should be enhanced. 
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No stakeholder responses 
received by date of publication. 
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...- 

Self-Sufficiency Parcels for the City of Oak Ridge 

In 1979, the Secretary of Energy approved a program to permit DOE to make fmancial assistance 
payments to the City of Oak Ridge for a five-year per id  under the authority of the Atomic Energy 
Corn- Act of 1955. The city submitted a self-rufficiency plan which proposed that DOE sell land 
to the city for industrial and Commercial development. OR0 deterrmnsd * that the land could be transferred 
directly at fair market value to the city in support of the self-sufficiency program rather than being 
reported as excess to the General Services Administration for screening and subsequent disposal. When 
the self-sutficiency program ended, certain remaining designated parcels that had been in review at the 
time were "grandfathered," thus permitting DOE to consider those transfers should the land become 
excess to the needs of DOE. These parcels are shown in Fig. B. 1. 

.... . 
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PARCEL. ACREAGE 
A 756.15 
B 267.13 
C 12.21 
D 680 
E 1,396.81 
F 118.87 
G 20 
1 957.16 
2 860 
3 117 
4 150 
5 560 
6 325 
7 1 20 
8 537 
9 344 
10 527 
11 655 
12 85 
13 250 
14 670 
15 1,120 

a- 

Fig. B.l. Oak Ridge Reservation self-sufficiency parcels. 
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Oak Ridge Reservalion Research Focus 

The location of the ORR in a suburbadindustrial setting in the Southeastern United States makes it a 
particularly valuable site for addressing several important issues dealing with firture ecosystem 
management. The Southeastern United States is experiencing higher rates of population and industrial 
growth than most areas of the nation. Such growth will place increased stresses on the diverse 
ecosystems of the region, particularly the abunhlt forests and freshwaters. Forest productivity and 
vitality are inrportant to the large forest products industry in the region, and water quality is critical for 
domestic, industrial, and recreational interests. The Southeastem United States is also thought to be 
among the most vulnerable regions to global climate change (Neilson and Marks 1994). Future 
management of terrestrial and aquatic ecosystems in the region wiU require a much better understanding 
of the interactions behwen these expected anthropogenic stresses and climate changes. Many species 
and communities in the Southeast are at the southm l i t s  of their distributions, and warming may 
result in elimination. The humid climate and high rates of evapotranspiration (ET) in the Southeast 
increase the vulnerability to drought resulting from warming effects on ET or possible reductions in 
rainfall. Plant distributions and productivity, aquatic productivity and biodiversity, and water quality in 
the Southeast are likely to be strongly impacted by climate change. 

One of the most important issues concerning the well-being and security of the nation is how to 
accommodate firture economic development and maintain the ecosystem integrity and sustainability on 
which human systems ultimately depend. Management approaches to development and land use are 
frequently driven by emphasis on short-term productivity or economic gain, rather than the long-term 
sustainability of ecosystems. The ability to make rational decisions about land management and to be 
adaptable to changing needs and priorities while, at the same time, preserving long-term options requires 
a combination of long-term monitoring and reseawh based on a hdamental understanding of the 
ecological processes and relationships necessary for long-term sustainability of ecosystem structure and 
function. The Ecological Society of America recently identified several barriers to long-term 
sustainability: (1) inadequate information on the biological diversity of environments, (2) widespread 
ignorance of the function and dynamics of ecosystems, (3) the openness and interconnectedness of 
ecosystems on scales that transcend management boundaries, and (4) a prevailing public perception that 
the immediate economic and social value of exploiting supposedly renewable resources ouhwighs the 
risk of future ecosystem damage or the benefits of alternative management approaches. 

The ORR will be used for experimental research and monitoring activities addressing the following areas 
for the eastern deciduous forest type: 

Vegetation response to atmospheric stresses (ozone, high nitrogen deposition) under variations in 
climate @roductivity, water use, natural pathog,ens); 
Changes in plant community dynamics in response to land use, atmospheric stresses, and climate 
variation (rare species, shifts in dominant vegetation types); 
Biogeochemical cycling and output of nitrogen with changes in nitrogen deposition and forest 
succession and growth; 
Interactions among different vegetation and animal commdties at the landscape scale; 
Terrestrial-aquatic interactions under climate variations and terrestrial community succession or 
change; and 
Recovery of stream communities fiom past disturbances. 
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Expected outcomes: 

A viable, working framework and model for sustainable development of the Oak Ridge subregion. 

Establishment of the ORR as a national showcase for the environmental and social sciences missions 
of DOE. 

Creation of the long-term context within which the infrastructure assets of the ORR are preserved 
and enhanced for new initiative development. 

-Bioremediation Demonstration Center 
-Global Change Ecosystem Research 
-Biofuels Feedstock Demonstrations 
-Plant Genome Introductions 
-Environmental Technology Demonstrations 

Research on the ORR will continue to address major national issues and contribute to national and 
international collaborative research initiatives and issues such as: 

Global Climate Change 

Manipulative experiments to evaluate impacts of future climate change 
-U.S. Global Change Research Program 

-Water balance manipulation 
-Elevated CO, 
-Temperature manipulations 

-Air-surface exchange studies of interchange of heat, water vapor, carbon dioxide, ozone, 
sulfure dioxide, and other air pollutants 
-Climaterelated estimates of carbon balance of atmosphere 

-NOAA/ATDD 

Biodiversity 
-Southem Appalachian Man and the Biosphere Program 

-Biosphere Reserve Unit 
-DOE National Environmental Research Park 
-Threatened and endangered species 
-Neotropical migratory birds 
-Wildlife management 

Tropospheric Air Quality 
-National Acid Precipitation Assessment Program 
-North American Research Strategy for Tropospheric Ozone Program 
-Ozone secondary air quality standard research 

Sustainable Development 
-Council on Environmental QualityPCSD Initiative 

-Indices of sustainability 
-DOE Science of Sustainability 
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Multiple Stress Interactions 
-Climate Change X Ozone X Nitrogen 

Solar Radiation Monitoring 
-NOM long-term observations for Integrated Surface Irradiance Study 

There are a number of important issues where future research will draw upon the land resources of the 
ORR to meet future mission needs: 

Monitoring and Scaling Issues 
-National Eazvironmental Monitoring and Research Program 
-National Index Site 
-National Environmental Report Card 
-National Aeronautics and Space AQninistra tion Ground-Truthmg of Ecological Processes, Scaling 
-€PA En\rironmental Monitoring Technologies Test Bed 

Ecological Recovery 
-Natural and Accelerated Bioremediation Research Demonstration Site 
-Test Bed for hvironmental Restoration Technologies 
-Demonstration of Ecological Recovery 

Basic Forest Biology Research 
-Genotypic and phenotypic mapping of significmt forest species, either for global change research 
or for forest industry research 
-Forest biotechnology demonstrations 

-Short rotation woody crops 
-Herbaceous crops 

Other interagency research missions for which the ORR serves as a resource: 
-Wetlands research, wetlands banking 
-Wildlife research 

-Game species (e.g., deer and turkey) 

-NOM 
-Improving global climate-related estimates of carbon balance of atmosphere 

Landscape Dynamics/Land UseAJrban Ecosystems 
-Patch dynamcs 
-Ecologically significant corridors 
-Minimum size of patch 
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ORNL Stakeholder Plan 

.- 

Many individuals, communities, industries, agencies, and institutions are interested in the successful 
planning and growth of ORNL. While some of the stakeholders for ORNL are the same as those for 
EITP and the Y-12 National Security Complex, many groups are specific to ORNL because of differing 
mission objectives. Recognizing these Unique site needs, DOE has requested that each site establish and 
implement a “tailored“ stakeholder plan. Through the tailored stakeholder plan, input specific to a 
particular site and its mission is targeted This stakeholder plan identifies the process used for ORNL. 
Local stakeholder input obtained in 1995 through the DOE Future Use Initiative for the entire Oak Ridge 
Reservation (ORR) has been incorporated into the ORNL plan as appropriate. General land use plans 
for the entire ORR are identified in a comprehensive integrated planning document published in 
September 1999. Continuing updates to this URR Comprehensive Integrated Hun will have public 
review for comments and will incorporate stakeholder input obtained through the site planning 
documents. 

Requesting Input 

Electnmic communication is the preferred method of stakeholder review and input. Stakeholder review 
will be requested by E-mail, when possible, or by letter with reference to the document location on the 
World Wide Web. Reviewers unable to access the electronic version can request a hard copy of the 
document sections of interest. A comment box at the end of the Web document will facilitate reviewer 
input on individual document sections. Comments will be r-ed to Pat Parr, ORNL Area Manager, 
and Tony Medley, Director, ORNL Facilities and Operations infrastructure Planning. The number of hits 
and the location of the hits on the document will be recorded. 

Incorporation of Stakeholder Comments 

All comments will be evaluated for compatibility with the ORNL Vision for Land Use. Where 
appropriate and possible, these responses have been OT wiU be incorporated into the Plan of Current Land 
Uses and Planning for Future Land Uses. Planning :and uses is an opportunistic and dynamic process. 
Through the ORNL Land and Facilay Use Committee, additional comments, ideas, and suggestions will 
be evaluated in a timely marmer for implementation and reviewed through the Reservation Management 
Organization, as needed. 

Responding to Stakebolder’s Input 

Receipt of stakeholder comments will be acknowledged. For the most part, however, a response to each 
stakeholder comment wiU not be provided to the stakeholder. Updated versions of the document will be 
brought to the attention of the participating stakeholdm. Opportunities to comment on additional drafts 
of the document, as well as document updates, will be provided. 
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IdenMcation of ORNL Stakeholders 

A diverse p u p  of agencies, institutions, and organizations will be confacfed for stakeholder input and 
includes 

A. DOE Oak Ridge operations and Headquarters Sponsofi/Programs - such as OWL Institutional Plan 
reviewers, DOE Office of Science, DOE ORNL Site Office, National Environmental Research Parks. 

B. Other agencies that support research - including UT-Battelle, National Oceanic and Atmospheric 
Adminishation, US. Environmental Protection Agency, Electric Power Research Institute, National 
Aeronautics and Space Administration, Department of Defense, Southern Appalachian Man and the 
Biosphere, National Park Service, Tennessee Valley Authority. 

C. Educational users - The University of Tennessee, Oak Ridge Associated Universities, Tennessee 
Technological University, University of Tennessee Forestry &perbent Station. 

D. Natural Resource Trustees or Agencies - DOE’S List of Natural Resource Trustees, Tennessee 
Wildlife Resoums Agency, Tennessee Department of Environment and Conservation Natural Heritage 
Program, Tennessee Department of Environment and Conservation Oversight Office, U.S. Fish and 
Wildlife Service, Tennessee Valley Authority. 

E. Professional organizations with large-scale perspective on ecosystem management - Ecological 
Society of America, Association of Southeastern Biologists, Tennessee Nature Conservancy, Partners 
in Flight. 

F. Other - Friends of Oak Ridge National Laboratory, Tennessee Citizens for Wilderness PI- 
World l%gb&ng Partnership for Sustainable Development, Advocates for the Oak Ridge Reservation, 
Southern Appalachian Man and the Biosphere, Local Oversight Committee, Citizens’ Advisory Panel, 
DOE Land Use Planning Process Focus Group, local elected officials, general public. 
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(Section on Land-Use Planning and Management) 





Escerpts tkom Contract No. DE-AC05-000R22725 

C-2. Statement of Work (SOW) 

(a) Research and Development 

(6) The Contmdm shall manage and maintain government-owned buildings and facilities 
at the Laboratory site and the NEW, together with the utilities and appurtenances 
& e o .  The Contractor is also responsible for certain buildings at the Y- 12 Plant which 
house major facilities and equipment in support of ORNL programs. Some of the 
facilities at the Laboratory related to the cleanup of the site are managed by the 
DOErOak Ridge Operations (ORO) Environmental Management, Management and 
Integration prime contractor. 

(e) Other Activities 

(2) The Contractor shall support DOFJORO in its responsibilities for land use planning 
and land management activities for the DOE Oak Ridge Reservation, which consists 
of 34,545* acres of federallyomed land The Contractor’s responsibilities, as directed 
by DOE and as identified in the DOWORO Reservation Management Plan and the 
Facility Infmation Management System (FIMS) database, include land and facility 
planning for the Laboratory site, umducting research and operational and maintenance 
activities within the NERP, and int- reservation activities among contractors and 
other parties to support DOE’S management responsibility. 

Section I 

1-131. 970.5204-60 Facilities Management (Nov 1997) 

(a) Site Lkvelopment Planning. The Government shall provide to the contractor site development 
guidance for the facilities and lands for which the contractor is responsible under the terms 
and conditions of this contract. Based upon this guidance, the contractor shall prepare, and 
maintain through annual updates, a Long-Range Site Development Plan (Plan) to reflect those 
actions necessary to keep the development of these facilities current with the needs of the 
Government and allow the contractor to successfully accomplish the work required under this 
contract. In developing this Plan, the contractor shall follow the procedural guidance set forth 
m the applicable DOE Directives in the L8e Cycle Facility Operations Series listed elsewhere 
in this contract. The contractor shall use the Plan to manage and control the development of 
facilities and lands. All plans and revisions shall be approved by the Government. 

*As of April 2002, the Oak Ridge Reservation consists of 34,235 acres. 
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SUPPORTING INFORMATION 

This plan has been developed with the philosophy of referencing existing, relevant planning documents 
whenever possible and duplicating information fkom those documents only to the extent necessary to 
assure a cogent, oomprehensive presentation of appropriate information within the context of this plan. 
Users, M o r e ,  should access the r e f i i  docmmts for detailed information. The ORNL Land and 
Facilities Plan will be updated periodically on the World Wide Web as significant cbanges to the 
information in the plan OCCUT. Paper copies of this plum should be utilized with the understanding that 
they may not contain the most current information available. 

Listed below are the key plannjng documents that support this plan. A short description of the referenced 
document is provided along with a World Wide Web Uniform Resource Locator (URL) address, if one 
is available. An organizational contact responsible far the specific document is also provided (Table 3.1). 

F.l COMPREKENSIVE INTEGRATED PLANNING PROCESS FOR THE OAK RIDGE 
OPERATIONS SITES 

The Oak Ridge Reservation (Om) Comprehensive Integrated Plan is intended to assist DOE and 
contractor personnel in implementing a comp&ensive/integrated planning process consistent with DOE 
Order 430.14 “Life Cycle Asset Management.” IXIE contractors are charged with developing and 
producing the ORR Comprehensive Integrated Plan , wfiich serves as a summary document, providing 
information fiom other planning efforts regarding vision statements, missions, contextual conditions, 
resources and facilities, decision processes, and stakeholder involvement. 

The ORR Comprehensive Integrated Plan is a planning reference that identifies primary issues 
regarding major changes in land and facility use and serves all programs and functions on-site, as well 
as the DOE-OR0 and DOE Headquarters. The plan illustrates (1) how the ORR, as a valuable national 
resource, is and shall be managed based on the principles of ecosystem management and sustainable 
development and (2) how mission, economic, ecological, social, and cultural factors are used to guide 
land and facility use decisions. The long-term goals of the comprehensive integrated planning process, 
in priority order, are to support DOE critical missions and stimulate the economy while maintaining a 
quality environment. (Available at URL http://mv.oml.gov/-dmsi/cip/.) 

F.2 ESHQ&I MANAGEMENT PLAN INFORMATION SYSTEM 

The EBHQ&I Managemmt Plan I n f d o n  System was developed to serve as a management decision- 
making support tool. It accepts and stores data associated with ESHQ&I activity data sheets ( A D S s )  
either fiom the ORNL Program Management Tracking System (PMTS) or as direct input information 
into an ADS. The system accepts the risk matrix scores assigned to each A D S  by the ORNL Risk 
Ranking Board and screens for entry of all pertinent data associated with an ADS and support data 
validation where possible and appropriate. This system provides flexibility in viewing and editing data 
with powerful features for querying, indexing, and reporting data. (Available on the Web at URL 
http://svr 1 .cmo.oml.gov/eshwc/wc.dll?eshweb-TopPage.) 
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F.3 ENVIROMMENTAL MANAGEMENT PROGRAM LIFE CYCLE BASELINE 

Them- Management Program Life Cycle Baseline (LCB) is the primary tool used by Bechtel 
Jacobs Company, LLC, in plantling the cleanup of contaminated sites and facilities Within the scope of 
the program. The LCB is used to perform long-range and strategic phnning, develop financial budget 
requests, identify resource requirements, measure performance, and facilitate the development of 
subntracting plans. (Current and prior year baselines are available on the World Wide Web at URL 
http//www.bechteljacobs.org/ busmgt/baselineBaselines.html.) 

F.4 ESHQ&I BUDGET FORMULATION SUBMISSION FOR ORNL 

ORNL's annual HH@I Budget Formulation Submission is developed in accordance with the annual 
DOE olridance Mznual for the ES&H Planning Process. ESHQ&I activities are identified to ensure 
the health and safety of employees and the public; protection of the environment; and compliance with 
applicable law, regulations, DOE policies and orders, and other ESHQ&I requirements, while Carrying 
out the site's missions and the planning for ORNL infrastructure needs that support R&D as well as the 
environment, safety, health, and quality. This plan is developed using risk-based planning and 
priority-setting methodologies to (1) establish and communicate ESHQ&I expectations to all 
stakeholders, (2) support the development of Departmental budgets and secure h d i n g  for ESHQ&I 
programs and activities, (3) support the integration of ESHQ&I principles in site-wide work planning 
and execution, and (4) assess ESHQ&I performance and provide feedback to promote continuous 
improvement. (Available at URL http://www.oml.gov/camext/CWdex.htm.) 

F.5 ESHQdkI MANAGEMENT PLAN AND EXECUTION PLAN MIR 0- 

The annual ORNL ESHQH Miznagement Plan and Execution Plan was developed to describe the 
approach used at ORNL to mure  the health and safety of employees and the public, protect the 
environment, comply with wntractual requirements set forth in the Work Smart Standards (WSSs)  
agreed upon by the cantractor and DOE, and manage physical assets and infrastructure from acquisition 
through operation and disposition This plan documents the systems and processes used by ORNL to 
(1) establish and Communicate ESHQ&I expectations and requirements to the ORNL community, 
(2) identify and secure fimding for ESHQ&I activities using risk-based planning and priority setting, 
(3) conduct R&D activities and operations through integration of ESHQ&I principles in work planning 
and execution, and (4) assess ESHQ&I performance and provide feedback to promote continuous 
improvement. The plan is prepared annually m accordance with guidelines in the annual DOE Guidance 
MunuaI for the E S m  Planning Process, and its issuance satisfies the requirement in the DOE/UT- 
Battelle Management Contract, 1.101 970.5204-2(c). ORNL, has an integrated ESHQ&I database system 
that enables the Laboratory to (1) meet major ESHQ&I commitma, (2) address key issues, (3) manage 
unfbnded ESHQ&I risks, (4) systematically provide information for the reduction of ESHQ&I risks, and 
( 5 )  establish and maintain stakeholder confidence. (Available on the World Wide Web at URL 
http ://wvw.ornl.gov/camext/CAMIndex htm.) 

F.6 ORNL FACILITY INDEX 

The ORNL Facility Index is an internally available Web-based database of O W  facilities with related 
links that include ORNL site maps, the ORNL Facilities Management Database, the ORNL Area 
Responsibility Listing, the ORNL Condition Assessment Survey (CAS), the ORNL, Space Allocation 
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Management System (SAMs), the Property Management System (PRISM), GLI Web-General Locator 
Information, and Whos. Photographs of the facilities are also found in this index. (Available at 
http ://home.ornl.gov/-q!Wfacility/.) 

F.7 ORNL INSTITUTIONAL PLAN 

ORNL. produces an institrdional plan each year to corrvey information about the Laboratory to DOE. The 
institutional planning process provides a means for DOE to consider the Laboratory as an institution 
(rather than as a collection of programs) and to review its mission, its health as an institution, and its 
plans for the firture. DOE approval of ORNL‘s institutional plan indicates that the Laboratory‘s mission, 
Vision, and strategic plan are aligned with Deparhn&?l needs and plans. (Available on the World Wide 
Web at URL http://www.ornl.gov/instjlan/IP-0ulline.html.) 

F.8 ORNL LABORATORY AGENDA 

UT-Battelle’s plan for ORNL is guided by a commitment to achieving simultaneous excellence in the 
areas of science and technology, Laboratory operations and ES&H, and community service. The UT- 
BatteUe Leadership Team has developed a Laboratory Agenda to provide a structured fiamewrk for the 
long-term initiatives, critical outcomes, and near-term actions through which it will deliver on this 
commitment. The Laboratory Agenda is focused on the most significant activities that UT-BatteUe must 
accomplish to achieve its vision of simultaneous excellence. It includes clear statements of the primary 
results that will be delivered to DOE over the next few years. (The URL is http://home.ornl. 
gov/offices/strategicglanning/stra~l~ labagendaflab-agenda.htm.) 

F.9 ORNL LAND AND FACILITIES PLAN 

The ORNL Land and Facilities Plan provides current information concerning DOErORO reservation 
land use development, integrated strategic facilities planning, cost and schedules for planned projects, 
and conclusions and recommendations. The plan contains maps and tables describing major facility 
systems and structures. (Available at URL http://wmv-ornX.gov/-dmsi/landUse/.) 

F.10 OAK RIDGE RESERVATION ANNUAL SITE ENVIRONMENTAL REPORT 

This document contains a summary of environmental monitoring activities on the ORR and its 
surroundings. The monitoring and documentation criteria are described within the requirements of DOE 
Order 5400.1, “General Environmental Protection Program” The results summarized in this annual 
report are based on the data collected prior to and through the reported year. (Available on the World 
Wide Web at U I U  http://www.ornl.gov/Env_Rpt/a~er2OOO/aser2OOO.htm.) 

F.ll OAK RIDGE RESERVATION MANAGEMENT PLAN 

The primary purpose of this management plan is to define responsibilities and authority for ORR 
management. The management plan treats the ORK as a single site wherever possible and addresses 
roles and responsibilities for managing the physical and human resources of the reservation on both a 
day-to-day and long-term basis. The focus of the clocument is to address general overall reservation 
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policy and management, paaiculary as it relates to the portion of the ORR outside the immediate site 
boundaries. (Available on the Web at URL h t t p : / m o m e . ~ . g o v / # ~ e r a ~ o ~ / . )  

F.12 ORNL STRATEGIC FACILITIES PLAN 

The OWL Strategic Facilities Plan provides: a brief overviem of the Facilities Revitalization Project 
(FRP) team established to Bcc(ymqllish the redtabtion mission; a review of the current inventory and 
condition of existing ORNL fhdities, as well as the programmatic mission drivers that are the basis for 
future facilities needs; and an outline of the specific facilities consolidation, upgrade, and new 
CODStruCtion needs that leads to the overall Master Plan for ORNL development. The preliminary cost 
and schedule estimates for completing that Master Pian are then provided, followed by a short discussion 
of the conclusions and recommRldations of the strategic planning exercise. (Available on the World 
Wide Web at URL http://www.oml.gov/-dmsi/ strategicjWmdex.html.) 

F.13 ORNL PARKING LOT AND TRGFFIC FLOW PLAN 

The ORNL Parking Lot and T r m  Flow Plan addresses the impact of the F" on Laboratory parking 
areas and traffic flow. Included in the plan are activities that will be implemented to properly mitigate 
the impact to employees and visitors, including parking lot construction and operations, a summary of 
parking supply and demand, newtransportation initiatives, mmmuuication, and site access and control. 
(Available on the World Wide Web at URL http://www.ornl.gov/+i/pa.rking.) 
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Environment Protection and Waste Services/ 
Facility Environmental Vulnerability Assessment 

,,- . . .- 

,.-- . 

Eil- protection and Waste Services (EP&WS) is O W ' S  liaison with regulators, interpreting 
andtranslatingl.qukmm , maaging all aspects oCthe permitting processes and operations for newly 
generated waste, and monitoring and reporting on the enviromental impact of ORNL operations. 
FP&W is also responsible for the Facility Environmental Vulnerability Assessment Recommendations 
Implementation (FEVARI). 

Environmental and waste services provided include programs focusing an ensuring UT-Battelle's 
complljanee with federal and associated state environnlental regulations, such as the Clean Air Act, Clean 
Water Act, Resource clmsem& 'on and Recovery Act (RCRA), Toxic Substances Control Act (TSCA), 
and comprehensive Enviranmental Response, Liability, and Compensation Act (CERCLA); monitoring 
(mcludjng sampling and sample management for laboratory analyses) for the ORNL, site and the ORR 
to support compliance with permitted programs, co~npliance agreements, and regulatory requirements; 
environmental surveillance on the ORR to monitor the effect of DOE activities on-site and off-site on 
e n m e n t a l  and natural resources; environmental management to provide resources for the National 
Environmental Policy Act (NEPA), the National FIistoric Preservation Act (NHPA), state oversight 
agreements between DOE and the State of Tmessee; coordination of ORNL environmental 
management, including managing Work Authorization Documents, developing strategic connections 
between ORNL mediation and facility modanization efforts, and coordinating ORNL interfaces 
between ORNL and Bechtel Jacobs Company, LLC; and ensuring that UT-Battelle's waste is properly 
characterized and certified to meet all requirements and assisting in getting its waste ready for receipt 
by Bechtel Jacobs Company, LLC. 

Current Activities and Fbture Needs: Facility upgrades are planned for environmental sampling 
l a ~ o l i ~ a n d a d m i n i s t r a  tive space within the scope of work for the Building 4500 Line Item Project. 

Facilitv Environmental Vulnerabilitv Assessment (FEVA) 

In the spring of 200 1, a Facilq Environmental Vulnerability Assessment (FEVA) was conducted at 
ORNL. (ORNUTM-2001/123, June 2000). The primary goal of the FEVA is to establish an 
environmental vulnerability baseline that can be wed to support the Laboratory planning process and 
to place environmental liabilities in Perspective. The information developed by FEVA provided the basis 
for management to identify and initiate immediate, near-term and long-term actions to respond to the 
identified vulnerabilities. 

The FEVA did not identii any need for immediate "stop work" actions. It is recognized, however, that 
the potential exists for low-level releases of contaminants from the aging ORNL inhstructure. A 
number of near-term and long-term. actions and initiatives has been identified to address the E V A  
r e c o m m e n d a t i o n s . T h e s e ~  '011s can be g~uped into the following major types of actions: (1) 
systems implementation (e.g., environmental policyy Systems Based Management, and Fmvironmental 
Management and Facility Operation and Management Systems) to address hdamental Laboratory 
management process vulnerabilities; (2) investigations and studies to confirm existing conditions, 
determine if additional vulnerabilities exist, and identify actions to address them (e.g., once-through 
cooling evaluation, facility process evaluations, waste inventories, Land and Facilities Plan, ESHQ&I 
Budget Submission); and (3) actions to directly address identified vulnerabilities (e-g., contaminated 
vegetation removal, recfuction m discharges to the Process Waste System drains, reductiodconsolidation 
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Environment Protection and Waste Services/ 
Facility Environmental Vulnerability Assessment 

(Cont’d) 

of O W L  waste inventories, infrastructure upgrades, etc.). The FEVARI project, h d e d  through the 
Operations Improvement Program (OIP), will initiate selected actions to address FEVA 
recormnendations. A number of currently planned activities are also being used to respond to the FEVA 
reC0mmend;ntions. Results h m  FEVARI will be incorporated into existing Laboratory initiatives (ORNL 
Land and Facilities Plan and ORNL E S H Q a  Budget Formulation Submission) to help ensure that 
environmental vulnerabilities and infrastructure upgrades are identified and addressed. 

G-4 



Operational Safety Services 

Operational Safety Services programs provide managem and employees with technical support, 
ConSultation, and oversight in the areas of industrial hygiene, radiation protection, occupational safety, 
and nuclear safety to minimize the risk of exposures to chemical, physical, radiological, and biological 
hazards. 

Services provided in radiation protection include surveillance of ongoing activities involving radiation 
hazards; characterization of radiation and contamination hazards in work environments; identification 
and cmtrol of areas wkxx hazards exist; clearance of mnaterials; maintenance of an effective and efficient 
dose assessment program, including wholebody counting, bioassay, external dosimetry, and dosimetry 
data management; guidance and control for ALARA; and collection and dissemination of data for 
performance measures. 

Services provided by fire protection include both estaSlishing a fire-safe posture at ORNL and ensuring 
that fire-retated threats to life, property, and the puklic are minimized. 

Services provided in industrial hygiene and indus~al  safety include analyzing regulations; analyzing 
injury/iis and vehicle accident reports; conducting accidedillness trend analysis (Laboratory level); 
maintaining current material safety data sheets; monitoring employees and analyzing employee 
monitoring results; assisting in the implementation of health and safety programs; assisting with work 
planning assisting in the selection, use, and training for personal protective equipment; participating in 
operational readiness reviews; conducting hazard dys i s /mt ro l ;  investigating accidents/injuries, 
motor vehicle accidents, and employee concerns; and supporting self-assessment, the respiratory 
protection program, and training development and delivery. 

Services provided in nucleadfacility safety include guidance for configuration management, conduct of 
operations, and unreviewed safety question determinations; facility surveillance and support visits; 
occunrpace investigat~, readiness reviews and assessments, and special task reviews; support for the 
Accelerator Safety, CriticaLity, and Reactor Review Committees; and guidance and reviews for facility 
authorization basis documents. 

Current Activities and Future Needs: Building 5500 has been upgraded to house industrial hygiene 
and inctustrial safii services. The respiratory protecticm program’s cleaning, testing, and issue activities 
have been celocated in Building 5500 to improve services. Future needs include upgrades to Build~ng 
2007 for the Whole-Body Counting Laboratory change rooms and administrative areas, relocation of the 
External Doshet ry  Laboratory from a trailer to a permanent upgraded facility, and relocation of the 
Internal Dosimetry Lamoratory to upgraded laboratories. Internal dosimetry laboratories are currently 
located in Building 4500s and will be relocated as part of the Building 4500 Renovation Line Item. 
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Quality Semces 

Quality Services programs provide services in the areas of quality planning; quality engineering; 
inspection, surveillance and verification assessment; and occurrence and issues management. 

Services provided in Quality include interpretation of quality requirements for customers and ensuring 
the development of implementing systems; s~pplier evaluation services (SES) and procurement 
document quality reviews; metrology (NIST-traceable calibration of M&TE); ORNL Occurrence 
Reporting; technical evaluations of quality-related activities; issues management; alerts and Lessons 
Learned Program; radiographic, ultrasonic, liquid penetrant, magnetic particle, mass spectrometer 
examinations of materials and weldments; visual inspections of mechanical, electrical, structural, and 
civil activities; quality engineering functions for planning, design, construction, and acceptance; welding 
engineering bctions for weld procedures, reviews, and consultation; and intermparison studies. 

Current Activities and Future Needs: Quality Services programs are currently located in substandard 
facilities. Quality management and inspection pmgrams, currently located in Building 3017, are 
scheduled for relocation to Building 5500 by FY 2006, Respirator cleaning and testing services, which 
wre located in Building 20 13, have been relocated to Building 5500. Building 20 13 is scheduled to be 
demolished by September 30,2002. Metrology Services, located in Building 2033, is scheduled to be 
moved to Building 5510A by December 31, 2002. General plant projects are planned to provide 
upgraded facility space for other Quality Services programs in Buildings 5500 and 5510A. 

. .. 
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Records, Training, and Standards-based Management System (SBMS) 

.... ... ._ 

Records, Training, and SBMS Services Division (R-TSSD) is responsible for services and support for 
ORNL records management functions; corporate nlanagement and integration of all ORNL training 
activities and provision of core training services; and development and implementation of the ORNL 
Standards-Based Management System (SBMS). 

Records Management provides services and support to ORNL for achieving life cycle management of 
its information resources, and promotes compliance with records management and document umtrol 
requirements. Included in these services are the development of records retention and disposition 
schedules; management of the ORNL Inactive Records Center; management of the transfer of inactive 
records to the National Archives or Federal Records Center; coordination of Laboratory activities 
relating to the use of ORNL information by federal, state, and citizen groups; compliance coordination 
in areas of records management and document control; and development and implementation of 
electronic solutions to information management. 

Training Program Administration and Training Services provides for corporate management of all 
ORNL training and qualification activities, as WU as core training services in the areas of environmental 
protection, staff safety and health protection, and quality management (ESH&Q). Included in these 
services are management and administration of the Training and Qualification (TQ) Management 
System; development and maintenance of procedilres established to support the TQ Management 
System; guidance for implementatiodwnduct of training activities; administration of the corporate 
training data management system and provision of user support services; training information 
management and communication; training assessments and program evaluations, assistance in 
determining staff training and qualification needs, provision of over 150 FSH&Q training cou~ses 
through classroom, web-based, and other delivery methods; and training design, development, and 
implementation. 

RTSSD is responsible for development, deployment, and management of the ORNL Standards-Based 
Mamgemnt System (SBMS), an operations improvement initiative with phased implementation during 
the FY 2001-2003 period. The SBMS translates laws, orders, and regulatory requirements into 
Laboratory-wide subject area documents (procedures and guidelines) that are current, accurate and 
relevaut to the work being performed by staff. This *area of service includes Information Development 
and Integration for basic support for developing management system descriptions and subject area 
documents (Laboratory-wide procedures and guidelines) and integration review of all new and revised 
policies, management system descriptions, R2Ms (Roles, Responsibilities, Accountabilities and 
Authorities), subject areas documents, and Program Descriptions; and Operations and Administration 
to provide on-line delivery of management system descriptions, policies, subject area documents, 
program descriptions, the Support Services Directory, R2A2s, and document review/comment process 
tools. 

The SBMS Help Desk is provided for Requirements Management for initiatiodmaintenance of the 
w- decision record (RDR); preparation of response letters to DOE; maintenance of the listing 
of contract requirements (Work Smart Standards); distribution of other external drivers that are 
identified by management system owners to othm management system owners, as appropriate; 
maintenance of the hthg of other internal or external drivers; maintenance of FMC, Draft DOE orders 
and Impact Assessment reviews/comments; maintenance of review and comment information on 
potential contract changes; and maintenance of variances to requirements. 

Current Activities and Future Needs: No specific needs are identified for these activities. 
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F'ire Protection 

,...\ .._ 

ORNL maintains a professionally staffed and equipped fire department to respond to fire, medical, 
rescue, and other general emergencies. A comprehexive, looped proprietary fire alarm system serves 
facilities at the ORNL site. ORNL facilities at the K-25 Site and the Y-12 National Security Complex 
are provided fire and emergency response by on-site fire departments. The O W L  Fire Station, located 
in Bu~lding 2500 near the ulestem end of the Bethel Valley site, provides a central alarm signal receiving 
station and houses emergency equipment, including fire engines, rescue vehicles, and ambulances. A 
second fire alarm receiving station location is provided at Building 4512, the Laboratory Emergency 
Response Center. Most O W  buildings are equipped with fire protection systems having automatic 
capabilities which include fire detection, occupant notification of evacuation, alarm signal transmission 
to the ORNL Fire Department, and fire suppression system initiation. National and State of Tennessee 
codes and oonsensus standards require a rigorous Insptztion, Testin& and Maintenance (IT&M) program 
of fire alann and protective systems. The Fire Department pdorms and/or coordinates systems IT&M 
or repairs of all site fixed fire protection systems. 

Fire Rotection Engineering reviews all engineering plans to ensure that fire codes and applicable DOE 
orders are met. Codes also require that roads to buildings be constructed with the required width and 
capability to support the emergency response and fire equipment. 

The system that supplies water for fire protection is generally adequate. However, a small percentage 
of the system has vulnerabilities due mostly to age. System vulnerabilities include (1) old, deteriorated 
water lines that are likely to cause an impairment; (2) an inadequate number of sectional valves to isolate 
an impairment; (3) dead-end lines without loops; and (4) insufficient lines to adequately service 
developing sites. 

Wildland fire control is primarily provided by the ORNL Forestry Management Group. This group 
maintains access to trained personnel, equipment, and other resources to initiate emergency and 
preventive wildland fire control operations on the Oak Ridge Reservation. 

Current Activities and Future Needs: Si@cant fire protection upgrades are being addressed through 
a Line Item project for the installation of improved, reliable fire alarm and suppression capabilities by 
replacing deteriorated, obsolete systems; replacing the single 16-inch water main in the east central 
section of ORNL with a looped system; and extending coverage of automatic alarm systems and 
sprinkler systems to ateas not previously served. A General Plant Project is providing improved fire 
protection equipment and systems in selected facilities at the ORNL main site. Fire protection reviews 
are ongoing as a method to identify and list concerns and improvement opportunities for fkture funding 
and project activity. 
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Construction Support Services 

Constructr 'an Safety provides an interface to ensure that site-specific ES&H requirements are identified 
and mcqorated into project planning and dounnentation. Through interaction and individual alignment 
with project managers (PM) and suboollltract requesters (SRs), Construction Safety provides the liaison 
between the PM/SR and the Procurement Division to ensure that ES&H is included during the project 
planning process, as well as during mrk execution in the field. 

Current Activities and Future Needs: Construction Support Services personnel are currently located 
in a substandard facility and will be relocated to upgraded facilities in the. FY 2005-FY 2006 time frame. 

.. 
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Health Services 

The Health Services programs provide assessment of worker health and fitness for work assignments, 
on-site primary care for minor illnesses and injuries as well as first response for medical emergencies, 
and monitor both short- and long-term effects of wqational activities on worker health. 

Health Services provides programs (1) to assist in the m a i n t k c e  and protection of optimal health 
through occupational medicine, psychology, and nursing and (2) to maintain a close interface with allied 
health disciplines and programs o f f i  employees counseling, treatment, rehabilitation, and/or referral 
services for a wide range of problems ranging from drug and alcohol abuse to marital, financial, job 
andor weer development issues. 

Current Activities and Future Needs: The upgmdes to Building 4500N and the construction and 
modernization of other facilities will allow for additional space in Building 4500N for expansion and 
modernization of the medical facilities. 
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Hazardous Material Transpor&ation, Storage, and Handling 

Many buildings at ORNL receive, store, or use hazardous materials or chemicals. Storage of chemicals 
is typically limited to amounts that can be used in shcxt periods and involve small amounts or consumer 
volume (defined as laboratory quantities, which, if suddenly released, would have no measurable off-site 
impact). Larger volumes of hazardous materials may be stored in bulk at various locations. Only two 
facilities have been identified as bulk storage areas, and neither poses any off-site release impact. The 
refueling station is the primary location where large volumes of hazardous fuels and oils are stored. It 
is separated fiom other facilities by sufficient distance to minimize any on-site or off-site impact fiom 
an inadvertent spill, release, or fire. The Materials KeceiVing Area provides large-capacity storage for 
compressed gases used throughout O W .  Gas cylinders are properly secured to prevent inadvertent 
tipover accidents, and hazardous gases are segregated to prevent the formation of toxic chemical 
combinations. T r a n s ~ t i o n  of hazardous materials and chemicals is typically performed by the ORNL 
shipping and receiving function in accotdance with all applicable U.S. Department of Transportation 
(DOT) regulations. A Transportation Safety Document (TSD) has been completed for on-site 
transportation that provides a process to transport hazardous materials with neghgible risk due to 
equivalent DOT safety practices when all DOT req.llirements cannot be achieved. 

Chemicals and radioactive materials in transit withim the ORR are packaged in accordance with DOT 
regulrrtions or equivalent packaging requirements and are not considered capable of creating an off-site 
release of hazardous materials. Moreover, receipt, handling, and storage of bulk chemicals is not 
expected to aflFect facility operations. Efforts have beem made to minimize the probability of these types 
of accidents so that the potential for off-site releases fiom the affected facilities is minimal. 

Current Activities and Future Needs: Future plans identify a need to constmct a Transportation and 
Packaging Facility. The current operations are in a substandard building that was not designed for this 
operation. 

, 
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WASTE MANAGEMENT AND ENVIRONMENTAL RESTORATION 

,- 

H.l WASTE MANAGEMENT 

On February 1, 1999, Bechtel Jacobs Company, LLC, assumed responsibilities for waste storage, 
transport, and disposal at ORNL. Most of the furictions previously performed by the ORNL Waste 
Management Operations Division transitioned to Bechtel Jacobs Company, LLC. 

To ensure that ORNL waste is properly c h a r a c t d  and certified to meet all requirements and to assist 
ORNL in getting its waste ready for receipt by Bechtel Jacobs Company, LLC, ORNL established an 
organization called Laboratory Waste Services (LWS), which has three major groups: (1) Planning and 
Administration, (2) Waste Characterization and Ha,ndling, and (3) Waste Certification. 

The Planning and Administration Group focuses on day-to-day operations; strategic planning, including 
up-front waste management planning with new gznerators, such as the Spallation Neutron Source 
Division; the interface with Bechtel Jacobs Company, LLC, and its subcontractors; and waste 
management performance measurement. This group also integrates and coordinates the pollution 
prevention and recycle functions for ORNL. 

The Waste Characterization and Handling Group focuses on assuring that waste is adequately 
characterized, packaged, and certified for transfer to Bechtel Jacobs Company, LLC, or its 
subcontractors for treatment, storage, or disposal. In addition, the group operates a consolidated 90-day 
area and schedules all waste transferred to Bechtel .Jacobs Company, LLC. 

Another 0rgani~ati0~1 element, the Waste Certification Office, reviews characterization and certification 
information and provides the final Laboratory waste certification. 

ORNL's wastes are managed in seven categories: conventional, low-level radioactive, transuranic, 
hazardous, mixed, toxic, and classified. This section discusses the sources of these wastes and the 
facilities for treatment, storage, and disposal. 

H.l.l Conventional Waste 

Conventional wastes include sanitaryhdustrial wastes, sanitary sewage, process wastewater, and 
stormwater. Solid conventional wastes are regulated by the Tennessee Solid Waste Management Act. 

SanitarylIndustrial Wastes. See Appendix 1. 

Sanitary Sewage Collection and Treatment. See Appendix I. 

Process Wastewater. The collection system consists of a series of underground pipes where process 
wastewater flows fiom the source facility to a pimping station for transfer to the Process Waste 
Treatment Complex (Buildings 3544 and 3608). At strategic points throughout the collection system, 
manholes are equipped with alpha and beta-gama radiation monitors, pH monitors, and/or flow 
monitors that are continuously monitored at the Waste Operations Control Center (WOCC) to allow 
personnel to detect any unusual activity within the system. Wastewater goes to either the radiological or 
nonradiological treatment process based on radiation limits monitored at these manholes. Wastewater 
going to radiological treatment is transferred to the storage tanks (two 350,000-gallon and one 
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1,000,000-gallon capacity each) at Building 2600. An underground pipe is used to transfer the 
wastewater to Building 3608 for water softening prior to its transfer to Building 3544 for radiological 
treatment. 

Process Waste Treatment Complex - Building 3544. The process equipment installed for the Building 
3544 operations was originally sized on a process water design flow rate of 200 gallons per minute 
(gpm). In early 1997, modifications were made to Building 3608 to relocate the water softening 
operation from Building 3544 to the spare clarifier at Building 3608. This modification allowed 
pemmnel to achieve treatment rates of 300 gpm at Building 3544 and was placed in service in the spring 
of 1997 after an extensive test and evaluation. The existing clarifier and filter press at Building 3544 
were placed in standby for use if needed under unusual circumstances. 

m e  Building 3544 treatment process consists of three basic operations: precipitation (which actually 
takes place at Building 3608), filtration, and ion exchange. The first two of these, together called head- 
end treatment, utilize conventional water-treatment equipment: a sludge recycle tank, a sludge-blanket- 
type precipitator-clarifier, and pressure filters. The ion-exchange equipment, utilizing a process with 
strong acid cation exchange resins, is tailored to the process based on criteria developed during the pilot 
plant operations. There is also the capability, when needed, to treat up to 180 gpm of wastewater through 
a chabazite zeolite resin for the removal of radioactive cesium. 

Process Waste Treatment Complex - Building 3608. This facility was designed to treat process 
wastewater from the Process Waste Treatment Complex - Building 3544, the 4500,2000, and 1505 
Areas, and the HFIR/REDC site to remove particulates, heavy metals, and organics, as well as to adjust 
the pH of the wastewater before discharge to White Oak Creek. Building 3608 was designed to segregate 
its incoming waste streams into tw~ stream: one containing heavy metals and one not containing heavy 
metals. At the facility are two 325,000-gallon surge tanks: one receives heavy metals wastewater, and 
the other receives the nonmetals wastewater. The facility consists of the following unit operations: 
precipitation, filtration, air stripping, treatment through granular-activated carbon columns, and pH 
adjustment. 

Building 3608 has the capacity to treat up to 760 gpm (1.1 Mgd) of wastewater. This facility is operated 
24 W h y 3  7 dayslweek. The plant is controlled using a computerized system that allows the operator to 
monitor and control the plant operations either from the Building 3608 control room or from backup 
control consoles at other waste management facilities that are manned 24 Why, 7 daydweek. 

In late 1996, modifications were made to route process waste from the surge tanks at Building 2600 to 
Building 3608 for water softening prior to treatment at Building 3544. This was done to eliminate 
mechanical restrictions that limited the throughput of the existing water-softening process at Building 
3544 to no more than 200 gpm. With the modifications to Buildmg 3608, the water-softening throughput 
was increased to over 300 gpm. The modifications included installation of piping to allow the water from 
Building 2600 to bypass the metals tank at Building 3608 and go directly to the clarification process. 
One of the clarifiers was modified for water-softening operations. A new surge tank and feed pumps to 
transfer the softened water to Building 3544 for further treatment were also installed. The modifications 
were declared fully operational in the spring of 1997. 

H.1.2 Liquid Low-Level Waste System 

The Liquid Low-Level Waste (LLLW) systdfacilities are located throughout ORNL-the LLL W 
storage tanks are located near the LLLW source buildings, the LLLW Evaporator Facility is located near 
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Third Street, and the Melton Valley Storage T d s  (MVSTs) and LLLW Solidification Facility are 
located in Melton Valley. 

LLLW Collection Tanks 

Bethel Valley. The collection tank (F-1401, l m t d  at Builrlmg 2099) currently in service in Bethel 
Valley is fabricated of stainless steel and was p l a d  into service in Bethel Valley in April 1996. This 
tank is double-contained in a stainless-stel-hed concrete vault with leak detection and meets all 
requirements of the Federal Facilities Agreement (FFA) for the LLLW system. This tank services 
Building 2026. Waste fhm F- 140 1 is transferred to the LLLW Evaporator System. Other buildings on 
the LLLW system in Bethel Valley transfer directly to the system vithout first being collected in a 
collection tank outside of the generating building. 

Melton Valley. There is only one tank currently in service in Melton Valley. Tank F-1800 (located at 
Building 7966) is a 10,OOO-gallon horhmkd collection tank located in Melton Valley to serve Buildings 
7920 and 7930 (the REDC). This tank is hbricated of 304L stainless steel and is installed in a reinforced 
underground concrete vault, which is l ied with stakless steel to provide secondary containment. This 
fw also contains tramfa pumps and associated valving so that the tank's contents can be transferred 
to the LUW Evaporator Facility in Bethel Valley through a double-contained pipeline (also placed in 
service in September 1997). This facility meets all requirements of the FFA for the LLLW system. 

Engineered Safeguards 

The LLLW collection tanks are provided with liquid level measuring devices. Alarms indicating over- 
filling are teiemetered to the WOCC, which is manned continuously. Also, Tanks F- 140 1 and F- 1800 
are provided with combustible gas analyzers. 

Tanks F-1401 and F-1800 are doubly contained, and both the tank and secondary containment vault are 
provided with liquid level alarms. In all cases, the tanks are vented, either via off-gas systems or directly 
to the atmosphere, through HEPA filters. 

LLLW Bottling and On-Site Transportation 

As an alternative to the LLLW collection system utilizing a network of underground piping and tanks, 
LLLW is also transported by surface vehicles to the LLLW collection system for treatment. Bulk liquid 
wastes that are not transferred by pipeline are transported from the generating facility by tank motor 
vehicle to the collection header in the South Tank Farm for further transport by pipeline to the storage 
tanks and Building 253 1 for treatment. Smaller quantities of liquid waste, such as those produced in 
some of the research laboratories, are bottled and transferred from the generating facility by motor 
vehicle directly to Building 253 1 for treatment. 

Vehicular Tanks. Two tanks are presently in use. The first is a 1000-gallon flatbed-mounted tank 
operated by Duratek Federal Services personnel to lransport up to 800 gallons of LLLW to the LLLW 
collection system, where it is gravity drained to the hard-piped system. The second tank is the Building 
3074 dumpster tank, m c h  is owned by the Facilities Management Division (FMD). Duratek Federal 
Services empties this tank as requested by FMD personnel. 

Bottled Waste. Small quantities of LLLW are routinely transferred from the generators' facilities to the 
LLLW evaporator facility in a DOT Specification 7A Type A Bottle Package System, which consists 
of a 2.5-gallon thick-walled reusable polyethylene bottle with a 20-gallon drum overpack. 



Bethel Valley Evaporator Service Tanks 

The Bethel Valley Evaporator Service Tanks (BVESTs), consisting of Tanks C-1, C-2, W-22, and 
W-23, store evaporator concentrate and dilute radioactive LLLW. Accumulated sludge was removed 
from these tanks in 1998 and 1999 using AEA Technology's fluidic pulsed jet mixing process. The 
sludges were transferred to the W S T s  for storage. 

LLLW Evaporator System 

Two 600-gam evaporator systems, housed in Building 253 1, are used to concentrate the LLLW. The 
first of these was put into Operation m 1965 and the second in 1979 (the vessel was replaced in 1994 due 
to deteriomtim of the i n t d  steam coils). The original evaporator is served by a 4400-gallon fesd tank 
(A-I). The newx evaporator is fed directly fiom one of the evaporator service tanks (normally W-2 1 or 
W-22). Both evaporator installations consist of an evaporator vessel, a vapor filter, a water-cooled 
condenser, and a condensate catch tank With the exception of the feed and the condensers, the 
equipment in both systems is identical. The overheads from the evaporator vessels are condensed and 
receive treatment at the proceSs Waste Treatment Complex - Building 3544 for the removal of 
radiochemicals from the evaporation process. The 50,000-gallon evaporator storage tanks are used to 
store the LLLW concentrate until it can be transfmed to the MVSTs. 

Melton Valley Storage Tanks 

Storage capacity for the concentrated LLLW has been provided by eight 50,000-gallon storage tanks 
installed in two underground vaults located adjacent to the LLLW Solidification Facility in Melton 
Valley (Building 7830, also called the Melton Valley Storage Tanks). The tanks are contained in two 
concrete vadts with stainless steel liners and leak detection instrumentation. 

Construction of additional storage capacity for the m w t e d  LLLW has recently been completed with 
the turnover 0nNovemba 13,1998, of Building 7856 (Melton Valley Storage Tanks Annex) to Liquid 
and Gaseous Waste Operations Project (LGWOP) personnel. This facility, which was placed in service 
on December 3,1998, after undergoing a DOE-OR0 Readiness Assessment, provided an additional six 
100,000-gallon storage tanks installed in individual vaults located southeast of the existing MVSTs 
(Building 7830). The tanks are umtained in individual concrete vaults with stainless steel liners and leak 
detection instrumentation, which were constructed by the Melton Valley Storage Tanks - Capacity 
Increase Project. 

Principal Process 

' f ie LLLW system at ORNL collects, neutralii,  concentrates, and stores aqueous radioactive waste 
solutions from various sources at the Laboratory. The Waste Acceptance Criteria (WAC) 
administratively limits the wastes added to the LLLW system to a total radionuclide concentration of the 
ingestion dose equivalent of 2 Ci/gal '%r. The sources of these waste solutions are %ot" sinks and draii 
in R&D laboratories, radiochemical pilot plants, and nuclear reactors located in both Bethel and Melton 
valleys. With the exception of some facilities that do not contain radioactive operations, virtually all of 
the buildings at ORNL are serviced by this system. 

Waste is generated fiom buildings and sent to collection tanks near the facility or directly to the LLLW 
Evaporator Service Tanks W-2 I or W-22. Tanks W-2 1 and W-22 are connected directly to the LLLW 
Evaporator systems, and their contents are transfmed on a batch basis to the evaporator facility for 
volume reduction. 
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At the evaporators, the aqueous waste is routinely wncentrated by a factor of 20 to 35. The radioactive 
cmcmtration of the amdensate is less than the feed solution concentration by a factor of 1 OFA to 1 OB. 
Evaporation is achieved by the use of steam coils located in the bottom of the evaporator vessel. The 
evaporators are operated in a semicontinuous manner. Raw waste is transferred by steam jet to an 
evapomtor, and blowdown proceeds at a rate of 50 IbWft2 of surface area. During this period, more raw 
waste is automatically sent to the evaporator at a rate controlled by the level in the evaporator vessel. 
Condensate fiom the evaporator is directed to the Process Waste System for further treatment prior to 
discharge. When the specific gravity of the concentrated waste reaches a value betwen 1.20 and 1.25, 
the evaporator is shut down. Its contents are cooled and then transferred to one of the 50,000-gallon 
storage tanks for interim storage. 

The concentrate stored at the evaporator bi l i ty  is pa-iodically pumped to the MVSTs or MVST Annex 
for long-term storage. Transfer fiom the LLLW Evaporator Facility to the MVSTs is through 
approximately 6000 ft of double-contained stainless steel pipe. This pipe is buried in a specially 
prepared bed of select clay and is cathodically protected. 

H.13 Stack Ventilation 3039 System Descriptim 

The 3039 Stack Ventilation System, which was originally built in 1950, was extensively modified and 
upgraded m 1984 to incxease its efEiciency and reliability. In 1997 several of the cell ventilation blowers 
and the off-gas primary blower and backup fan were replaced to increase the system's reliability. Also 
in early 1997, a new scrubber solution tank and associated transfer equipment was installed that met 
requirements of the FFA for the Liquid Low-Level Waste system. 

. -- 
'ihe 3039 Stack V d a t i m  System m i s t s  of seven collection systems, each with its own underground 
and/or abovegmund duct&, h, and controls. Five of these are designed to handle the cell-ventilation 
waste streams fiom limited-access areas and hot cells. The other two systems are designed to handle the 
off-gas fiam process equipment and laboratory experiments. The Oak Ridge Research Reactor 
pressurized off-gas system is not active and has been disconnected fiom the 3039 Stack Ventilation 
system. 

The 3039 stack is a 76.2-m-(250-ft)-high unreidorced radial brick masonry chimney. It has an 
acid-proof lining utilizing a special acid-proof brick. The stack is supported on a 50-ft-diameter 
octagofial reinforced concrete footin& cast on bedrock; with a varying thickness ranging fiom 1 1 ft to 17 
ft. The fans and connecting duct to the stack are located near the stack to minimize the length of duct 
between the stack and the fans. 

The interface between the 3039 Stack Ventilation System and the buildings served is either the building 
isolation valve or, if no isolation valve exists, the point at which the duct penetrates the wall of the 
building served. However, there are several buildings whose filter systems are located in a separate 
housing outside the building. In these cases, the external filter system and the building it serves are 
considered as an integrated unit and the interface with the 3039 Stack Ventilation system is where the 
duct penetrates the wall of  the filter housing. Safe operation of the facilities upstream of the interface 
with the 3039 Stack Ventilation System is the responsibility of the facility operator. Because of the 
diversity of the activities carried out in the buildings that the system serves, any gaseous waste stream 
may contain transuranic radionuclides, fission products, and hazardous chemicals whose usage is 
controlled by O W .  

__ ... .. 

Radimctivity and gaseous emissions can, therefore, enter the 3039 Stack Ventilation System only if it 
is contained in the process off-gas or the cell-ventilation gaseous waste streams. However, the building 

H-7 



operators, as the waste generators, are responsible for keeping the amounts of radionuclides in the 
gaseous waste streams that discharge into the 3039 Stack Ventilation System to levels that will limit 
risks to the health and safety of the public and employees. This is accomplished through a Combination 
of administrative controls, input controls, application of health physics procedures, and treatment 
(usually by HEPA filters) of the gaseous waste stream prior to discharge into the 3039 Stack Ventilation 
system. 

Principal Process 

The primary fimctions of the 3039 Stack Ventilation System are to safely and efficiently collect process 
off-gas and cell ventilation gaseous waste streams from various O W  facilities, to monitor the streams 
for radionuclide and hazardous material contents, and to discharge the combined streams to the 
atmosphere at a central location. The system is designed to provide continuous, uninterrupted operation 
by utilizing installed back-up auxiliary fans. Operators of the interfacing buildings are notified when 
abnormal operation ofthe 3039 Stack Ventilation System occurs. Supporting services are furnished by 
various ORNL organizations and safety committees that provide health physics coverage, equipment 
maintenance, and safety oversight. 

The 3039 Stack Ventilation System off-gas and cell-ventilation facilities include various cell-ventilation, 
off-gas scrubber, air, wter, electrical, and waste systems. These are discussed in 
detail in the subsections that follow. Unless otherwise stated, system components, e.g., ducts and fans, 
exposed to the weather and/or corrosive gases are fabricated tiom stainless steel, typically 304-L. 

Each collection system is provided with two fans for the air or off-gas transport through the system. ‘Ke 
celVoff-gas fan is a direct-drive motor unit and is used as the normal operating unit for the system. The 
other fan, a steam turbine unit, is employed as a standby. However, each week for a 15-minute period, 
each electrically driven cell ventilation unit is shut down and the turbine unit put into service. In addition, 
the e l d a l l y  driven off-gas unit is shut down and the turbine unit put into service each day for a 1 -hr 
period. 

Each system (with the exception of the 3042 system) is instrumented such that a loss of on-site electrical 
power will activate both the standby fan and a 750 kw diesel engine emergency generator. When the 
diesel generator reaches normal operating speed, the sequencing relays will automatically restart the 
electrically driven fans. The steam turbine-driven fans will then automatically reset to their standby 
condition when the negative pressure at the suction side of the fan returns to normal. 

H.1.4 Solid Low-Level Radioactive Waste 

Solid low-level waste (SLLW) i s  waste that contains radioactivity but is not classified as high-level 
waste, transuranic (TRU) waste, spent nuclear fuel, or by-product material as defined by DOE Order 
435.1, “Radioactive Waste Management.” SLLW does not contain hazardous waste as regulated by the 
Resource Conservation and Recovery Act (RCRA) and as defined in 40 CFR 260-268 (or State of 
Tennessee equivalent standards) or polychlorinated biphenyl (PCB)-contaminated or PCB-detectable 
waste as regulated by the Toxic Substances Control Act (TSCA) and as defined in 40 CFR 76 1.  DOE 
Order 435.1 and the Atomic Energy Act of 1954, as amended, provide the primary regulatory guidance 
and requirements for the management of SLLW. Waste Acceptance Criteria have been developed to 
address the storage, treatment, and disposal of SLLW, and an implementing procedure to effect the 
WAC is in place for SLLW. 
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SLLW is generated throughout ORNL and is characterized by the generator, with waste certification 
being accomplished through the combined efforts of the generator, LWS, and the Laboratory Waste 
Certification Official. SLLW is staged at the generating location until the waste is certified by ORNL 
and accepted by Bechtel Jacobs Company, LLC. Bwhtel Jacobs Company, LLC, determines the most 
suitable management option for all SLLW generated by ORNL. Based on the characteristics and 
certification of the waste, Bechtel Jacobs Company, LLC, may (1) store the waste in one of several 
storage facilities dedicated to SLLW, (2) utilize treatment options such as compaction and incineration 
off& by Commercial treatment, storage, and disposal facilities (TSDFs) or in-house treatment options; 
or (3) ship the waste to an approved off-site disposal facility such as NTS or Envirocare. The primary 
goal is to expeditiously disposition newly generated waste fkom generators to the disposal site. 

Use of the Interim Waste Management Facility (IWMF) for on-site disposal of ORNL newly generated 
SLLW was suspended in 1998 pending completion of the Performance Assessment (PA) and Composite 
Analysis (CA) for the facility. The IWMF uses tumdus disposal technology to dispose of SLLW. The 
waste is packaged inside a concrete or steel cask, wbich is placed inside a tumulus vault, and any void 
space within the vault is filled with concrete grouting. The vault lid is sealed with a steel-reinforced 
COIHxete cover and stacked on a mcrete tumulus pad. A drainage system and several monitoring stations 
test any water running off or beneath the pads. The firit pad was constructed to accommodate 324 vaults, 
and each subsequent pad can accommodate 330 vaults. DOE has decided that operation of the IWMF 
is no longer tenable. The cleanup of MV, the high cost of the IWMF, and access to NTS are reasons to 
close the IWMF permanently. 

LLW is amently stored m multiple facilities within Solid Waste Storage Area (SWSA) 5 and SWSA 6. 
By mid-2004, this activity will be consolidated in SWSA 5 North because: of the final capping and 
closure of SWSAs 5 and 6. 

H.1.5 Transuranic Waste 

TRU waste is waste contaminated with alpha-m-tting transuranium radionuclides (atomic number 
greater than 92) with half-lives greater than 20 yam and concentrations greater than 100 nCi/g at the 
time of assay. The following radioisotopes meet these criteria and are managed as TRU Am-24 1, 
Am-242m, Am-243, Bk-247, Cf-249, Cf-25 1, Cm-243, Cm-245, Cm-246, Cm-247, Cm-248, Cm-250, 
Np-237, Pu-238, Pu-239, Fu-240, Pu-242, and Pu-244. Waste Acceptance Criteria and an implementing 
procedure are in place for TRU wastes. 

TRU waste is generated by a limited number of generators and facilities at ORNL. TRU waste is 
characterized by the generator, with certification being accomplished through the combined efforts of 
the generator, LWS, and the Laboratory Waste Certification Official. All TRU waste is currently stored 
in on-site storage facilities operated by Bechtel Jacobs Company, L X .  Most of these facilities are 
RCRA-permitted and store some RCRAantaminated TRU waste, as well as some RCRA-contaminated 
SLLW that exceeds the dose limits for Bechtel Jacobs Company's other RCRA-permitted storage 
facilities. A very small quantity of TRU waste is also PCB-contaminated. During FY 2001, ORNL 
generated approximately 6 m3 of TRU waste, which was placed in on-site storage. 
TRU storage facilities m SWSAs 5 and 6 will be emptied and closed between 2001 and 2008, when the 
waste stream achieves steady-state. All of the existing inventory will be shipped to the Foster Wheeler 
processing facilities in Melton Valley. 

H.1.6 Hazardous Waste 

Hazardous waste is any discarded material that is not excluded by 40 CFR 26 1.4(a) and that is either 
listed m 40 C' 261, Subpart D, or that exhibits one or more characteristics identified in 40 CFR 262, 
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Subpart C. RCRA, as amended by the Hazardous and Solid Waste Amendments of 1984 (HSWA), 
regulates the generation, storage, treatment, disposal, and transportation of hazardous wastes. RCRA 
also regulates the facilities that conduct these operations. The State Tennessee Department of 
Environment and Conservation (TDEC) is authorized to administer its own RCRA program in lieu of 
the federal program, except to the extent of newly issued EISWA provisions. The State program has 
authorization to regulate mixed waste and RCRA corrective actions as well and is authorized under the 
Tennessee Hazardous Waste Reduction Act of 1990. 

Hazardous waste is a waste or surplus material with negligible value that may cause or significantly 
contribute to an increase in mortality or to an increase in serious irreversible illness or pose a substantial 
present or potential hazard to human health or the environrnent when improperly stored, treated, disposed 
of, or transported, Hazardous wastes are defined in RCRA by specific source lists, nonspecific source 
lists, characteristic hazards, and discarded commercial chemical product lists. Characteristic wastes are 
those which exhibit the characteristics of ignitability, corrosivity, reactivity, or toxicity, as defined in 
40 CFR 261. 

Hazardous wastes are generated throughout ORNL and are stored in generator satellite accumulation 
areas or in (90-day) accumulation areas operated by the generator or LWS pending pickup by Bechtel 
Jacobs Company, LLC. Rechtel Jacobs Company, LLC, determines the most suitable management 
option for all hazardous waste generated by ORNL. Based on the characteristics and certification of the 
waste, Bechtel Jacobs Company, JLC, may (1) immediately transport the waste to an off-site 
commercial TSDF for treatment andor disposal, (2) store the waste in one of several storage facilities 
dedicated to hazardous and mixed waste pending off-site treatment or disposal, (3) detonate the waste 
in the on-site Chemical Detonation Facility, or (4) utilize other on-site treatment. Waste Acceptance 
Criteria and an implementing procedure are in place for hazardous wastes. 

Hazardous waste storage is consolidated at the Bechtel Jacobs Company, LLC, accumulation area in the 
7650 series buildings on Melton Valley Access Road This waste type is considered to be at steady-state, 
which means that all generated waste is disposed of within one year. 

H.1.7 Mired Waste 

Mixed waste is waste that contains both hazardous and radioactive components and must be managed 
to meet the requirements applicable to both. “Hazardous,” in this instance, refers to both those wastes 
regulated by RCRA and those PCB wastes with concentrations or sources greater than or equal to 
50 ppm. Like hazardous wastes, mixed wastes are generated throughout ORNL and are stored in 
accumulation areas operated by the generator or LWS pending pickup by Bechtel Jacobs Company, 
LLC. Bechtel Jacobs Company, LLC, determines the most suitable management option for all mixed 
wastes generated by ORNL. Based on the characteristics of the waste, Bechtel Jacobs Company, LLC, 
may store the w t e  in one of several storage facilities dedicated to hazardous and mixed waste, pendkg 
determination of suitable treatment, storage, and disposal options. Many of ORNL’s mixed wastes are 
treated in the TSCA Incinerator at ET”. This incinerator burns mixed wastes from O W ,  the Y-12 
National Security Complex, ETTP, the Paducah Gaseous Diffusion Plant, the Portsmouth Gaseous 
Diffusion Plant, and other sites and facilities as directed by DOE. The resulting ash is treated, as 
required, and disposed of at Envirocare of Utah. 

By 2003, mixed waste storage will be performed in the same facility area as hazardous waste. If 
additional storage area is required, the waste will be stored at ETTF’. 
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H.1.8 TSCA Waste 

PCB Waste. TSCA waste is waste regulated by the U.S. Environmental Protection Agency (EPA) 
Environmental Protection Division under TSCA. In accordance with 40 CFR 761, Subpart D, TSCA 
regulates PCB materials (wtes/mtaminated equipment) based on PCB concentration. PCB materials 
with 4 0  ppm are minimally regulated; those with 2 50 ppm and < 500 pprn are moderately regulated, 
and those with 2 500 ppm are stringently regulated. TSCA also regulates PCB/radioactive wastes. The 
majority of ORNL’s PCBhadioactive wastes are treated at the TSCA incinerator at ET”; whereas, 
other PCB wastes are sent to commercial facilities within a year of generation. ORNL is also governed 
by the Oak Ridge Reservati&B/Federal Facility Compliance agreement. In addition, TDEC regulates 
the disposal of PCBs >2 ppm in State sanitary landfills. 

Asbestos Waste. TSCA also addresses the manufacturing, importing, and processing of asbestos and 
establishes requirern-s for asbestos abatement projects performed by government and State employees 
not covered by (1) the Asbestos Standard of OSHA, 29 Cl?R 1926.58, (2) an asbestos standard adopted 
by a state as a part of a plan approved by OSHA undm Section 18 of the Occupational Safety and Health 
Act, or (3) a state asbestos regulation which the FPA has determined to be comparable to, or more 
stringent than, that established in 40 CFR 763.120. Since ORNL does not manufacture, import, or 
process asbestos, and since asbestos activities are covr=red by an approved Asbestos Standard, any waste 
with asbestos-containing material (ACM) i s  not regulated under TSCA. ACM is either managed as 
sanitary waste, SLLW, transuranic waste, TSCA/FXXA waste, or TSCAiRCRA mixed waste if the 
ACM has come into contact with such constituents. Accordingly, asbestos will be managed as a TSCA 
(PCB) waste only if it has come into contact with PCBs. 

Waste Acceptance Criteria and implementing procedures are in place for TSCA (PCB) and asbestos 
wtes .  These \;Mstes are initially stored by generators until transfer to Bechtel Jacobs Company, LLC, 
for either on-site storage or off-site storage or disposal. PCB wastes received, treated, and disposed are 
routinely included in the totals for hazardous and mixed wastes. 

H.1.9 Classified Waste 

Classified wastes are discarded materials whose analysis or review could reveal information withheld 
for reasons of national security. The management of such waste is governed by DOE Order 470. ORNL 
generata a minute amount of classified waste. Disassociation fiom source or use is sometimes used to 
declassify certain materials. 

H.2 EFFL,UENT MONITORING 

Liquid effluents are regulated by ORNL’s National Pollutant Discharge Elimination System (NPDES) 
Permit issued by TDEC. Receiving streams are monitored at designated locations for both radioactive 
and nonradioactive contaminants. Surface water samples are collected as part of the Clean Water Act 
(CWA) requirements and DOE orders. In addition, monthly surface water samples are collected to 
determine background contarninant levels before the influence of ORNL. These samples are collected 
at White Oak Creek headwaters above the locations of ORNL discharges to White Oak Creek. 
Figure H.1 shows the locations of the various sampling points. The White Oak Creek Headwaters 
monitoring was temporarily suspended in 2001 while repairs were made to the Headwaters monitoring 
site, and monitoring will be resumed in the first part of 2002. 

H-11 



H-12 



,- 

IC- 

c- 

All process wastewater streams were routed to the Nonradiological Wastewater Treatment Plant 
(NRWP) when it began operations in 1990. This made it possible to combine five permitted and 
mmitomi NPDES vms&m&rdixhge points into one monitored point. The NRWTP operated in total 
compliance with the ORNL NPDES Permit fkom 1990 to 1998. In 1997-1998, the NRWTP and the 
Process Waste Tmatmmt Plaut (PWTP) were reconfigured and combined to provide the Process Waste 
Treatment Complex (PWTC), which resulted in more effective, efficient treatment of ORNL process 
wastewaters. The P W C  has operated in essedally complete compliance with the ORNL NPDES 
Permit, with only a single permit limit exceedance recorded since 1998, giving an NPDES compliance 
rate of greater than 99%. 

E3 ENVIRONMENTAZ, RESTORATION ACTIVITIES AND ISSUES 

The Oak Ridge Environmental Restoration Program is being performed by Bechtel Jacobs Company, 
LLC, as DOE'S M&I contractor for environmental management activities in Oak Ridge. ORNL and 
Bechtel Jacobs Company, Lu3, are closely coordinating site activities and the Comprehensive 
Environmeatal -- 'on, and Liability Act (CERCLA) decision-making process related 
to long-term land use plans for major portions of the ORNL site as records of decision are being 
finalized and remedial actions implementd 

ORNL has been one of the primary contributm in EM technology development and deployment. Any 
significant reduction in technology h d i n g  will seriously affect the supporting research divisions. 
Successful execution of DOE's plans for cleanup will be dependent on the use of new and more cost- 
effective technologies. ORNL is wrlcing to maintain DOE support for the continuation of all phases of 
the EM technology development and demonstration behg conducted through the Focus and Crosscut 
Ateas, the EM Science P q p m ,  and the Accelerated Site Technology Deployment initiative for getting 
proven technologies into the field 

For the techow deployment \NM1<, Bechtel Jacobs Company, LLC, has been given the leadership role 
for technologies being deployed on its sites. ORNL principal investigators will need to coordinate with 
Bechtel Jacobs, LLC, in proposing and implementing field activities. 

E3.1 Record of Decision for Interim Actions in Bethel Valley 

The cleauup of Bethel Valley, which includes the main ORNL site, is being conducted under CERCLA. 
Four regions have been established in the Bethel Valley Watershed based on area hydrology, the level 
d type of environmental management activities, and the knowledge that the end use of these regions 
may vary. These regions are 

Raccoon Creek Region (West of State Highway 9 3 ,  
West Region (from Highway 95 to the developed area of ORNL), 
Central Region (the on&y developed area of ORNL), and 
East Region (the 7000 Area of OW). 

In F Y  2001, DOE submitted the Record of Decision for Interim Actions in Bethel Valley (BV ROD) to 
the regulatory agencies for review and approval as part of the CERCLA decision-making process for 
en- remdation of the site. The BV ROD identifies the remediation goals for Bethel Valley 
and all actions needed to meet these goals. The key issue to be addressed is the environmental restoration 
strategy for the Central Region, encompassing the initial area of the site, which was developed beginning 
m 1943. This strategywill admess dea&nm& - 'matlddeammis si- of inactive laboratory facilities 
and reactors and disposition of contaminated soils and sediments. A final groundwater remediation 
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decision has been de$& m the interim, the selected remedy proposes selected plume containment and 
source actions. Resolution of issues raised during regulatory agency review of the ROD is in progress, 
with the goal of having a signed ROD in FY 2002. 

H.3.2 Gunite and Associated Tanks 

Ihe Gunite and Associated Tanks (GAAT) consist of six large tanks of 170,000-gallon capacity each 
and two smaller tanks of 42,500-gallon capacity. Prior to remediation, each tank contained residual 
quantities of mixed waste (radioactive and RCRA-charactteriStic sludges; some tanks contain transuranic 
mixed waste). Most of the liquid and solid waste was removed in the 1980s, but a heel of sludge and 
other d e b  ranained m the tanks. Additional contamination is also present in the tank walls and floors. 
This waste, as well as the equipment, struchrres, soil, and groundwater in the tank farms, represents a 
potential threat to human health and the environment. A CERCLA interim remedial action was 
implemented to remove the waste from the tanks and a CERCLA non-time critical removal action was 
implemented to s t a b k  (grout) the tank shells m place. The associated piping, valve pits, contaminated 
soil, etc., will be addressed mother remedial actions implementing the selected remedy in the BV ROD. 

Tank waste raMlval was completed m FY 2000, and tank shell stabilization was completed in FY 2001. 
Over 400,000 gallons of waste slurry Containing about 87,000 gallons of transuranic mixed waste sludge 
vex transferred to the Melton Valley Storage Tanks where it will be treated in the Transuranic Waste 
Processing Facility for dipment to the Waste Isolation Pilot Plant (WIPP) in New Mexico for disposal. 
Dismantlement of waste removal equipment and platforms has been completed and the site is now 
available for beneficial reuse. 

H.33 Corehole8 

'Ihecorehoe8 ' rted groundwater plume (CH8 Plume) is the result of LLLW pipeline leaks at 
the LLLW CollectiodStorage Tank W-1A located in the North Tank Farm at ORNL. The historic 
pipeline leaks, discovered in the mid-l98Os, have contaminated soil and groundwater adjacent to and 
beneath the tank and created the source for the CH8 Plume, which has spread east and west of the tank 
site. 

Three actions have been taken over the past several years after discovery of radiological contaminant 
releases into First Creek at the western end of the ORNL plant site. The primary contaminants detected 
in the creek were Sr-90 and uranium isotopes. In 1995, a CERCLA removal action was initiated to 
collect and treat contaminated groundwater. A shallow interceptor and sump collection system was 
installed, with the water being pumped back to a manhole for treatment at the ORNL Process Waste 
Treatment Plant (PWTP). In early 1998, a shallow fimch drain collector was installed and two manholes 
were waterproofed to prevent contaminated groundwater infiltration into the storm drain system and 
ultimate release into First Creek. In 2000, extraction of contaminated groundwater was initiated from 
a wll (Well 441 1) that intercepts a portion of the plume. The extracted groundwater is being treated at 
the PWTP. 

An additional CERCLA removal action was implemented to stop further leaching of contaminants from 
the plume somx into gromdmter. The project focused on remediating the contaminated soil, Tank W- 
1 A, and pipelines at the plume source leak site. Tank contents m e  removed in FY 2001 and 90% of 

ts were the- * soil was excavated. -high cmmmhtl '011s of transuranic contaminan 
encountered while excavating soils immediately surroundixg the tank. Excavation of this highly 
co&mhkd soil was not within the approved scope of the removal action. The tank and approximately 
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100 cubic yards of highly contaminated soil were left in place to be addressed in a future CERCLA 
action, and the excavated area was backfilled. 

Additional plume management, such as hydraulic control of the plume using extraction wells to control 
groundwater flow in the plume and slowly remave contaminants from the bedrock zone, will be 
addressed in the BV ROD. 

H.3.4 Metal Recovery Facility Demolition 

The Metal Recovery Facility (MRF) was a -story, metal-sided building used as a pilot and small-scale 
nuclear fuel reprocessing plant between 1952 and 1960. Associated with the MRF w e  an exterior 
concrete 4, a s d  storage hility; and, interior to the facility, a dissolver pit and swen concrete hot 
cells. The MRF was used primarily to recover fuel and other nuclear materials. The fuel reprocessing 
OOcurzed in the building’s seven hot cells; fission products were also separated out. A CERCLA removal 
action was Miated m F’Y 2001 to remove the surface struchae of the facility to the frnish floor elevation. 
The walls sf the dissolver pit, small storage building, and canal were demolished to the frnish flaor 
elevation of the f w .  The dissolver pit and other small pits and sumps were drained, decontaminated, 
and stabilized with grout. The remaining slab will be stabilized in place in FY 2002. 

H.3.5 Surface Impoundments Operable Unit Project 

The Surface Impoundments Operable Unit (SIOL’) is part of the Bethel Valley Watershed Central 
R e g i o n a n d ~ ~ o f f o u r ~ ~ ~ d e s i g a a t e c l A ( 3 5 2 , 4 ) , B  (3513), C (3539), andD(3540). The 
impoundm& received radioactive low-level liquid wastes generated during experiments and materials 
processing at O W .  They contain radioactively C0nt;lminated sediments with the primary contamjnants 
of amcem being cesium, plutonium, cobalt, strontium, and americium. The selected remedy consists of 
the removal, treatment, and off-site disposal of the rmiiments and backfilling of the impoundments for 
beneficial reuse. Impoundments C and D were successfully remediated in 1998. A facility to treat the 
sediments has been constructed on the backfilled impoundments. Sediment was transferred from 
Impoundment A to Impoundment B in 2000. Impoundment A was then backfilled with rock and grout 
and is being used as a staging area for treated waste awaiting shipment for disposal. Treatment system 
startup with hot and cold testing was completed and treatment of consolidated sediment from 
Impoundment B was initiated in FY 200 1 and is scheduled for completion in FY 2003. 

HA6 Federal Facilities Agreement Tanks Remediation 

ORNL has a comprehensive program under way to upgrade the LLLW system to meet the FFA 
requirements. Those tank systems that do not meet the FFA requirements are required to be removed 
from service, characterized, and remediated The FFA Tanks Remediation Project is responsible for 
sampling and analyzing the inactive tanks’ contents, submitting these results in the Waste and Risk 
characterization Data Manuals, maintaining the tanks in a safe inactive condition, and remediating the 
tanks. As of the end of FY 1998, all LLLW tanks not meeting the FFA requiPements for active service 
have been removed from service. The inactive tanks are remediated within the CERCLA fiamemrk: 
tanks with little associated risk are remediated as maintenance actions with regulatory agency 
concurrence; tanks with more associated risk are remediated as removal actions. 

A CERCLA removal action was implemented to remove the contents from 27 inactive LLLW storage 
tanks located in Bethel Valley and Melton Valley and stabilize (grout) the shells and residual internal 
contamination in place. Seven tanks were mediated in FY 2000 and 17 tanks were remediated in 
FY 2001. The remediation of three tanks @e., T-1, T-2, and HFIR) was deferred to a future CERCLA 
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action due to the narture of their contents (i.e., resins), which will require a more sophisticated approach 
to retrieval and treatment. 

H.3.7 Cooling Towers Demolition 

Six ORNL cooling t o w  structures [HRE cooling Tower (7554), Oak Ridge Research Reactor Heat 

Water Cooling Tower (3086), and BSR Cooling Tower (31 17)] were demolished in N 2000. Waste 
generated from demolition of the towm will be dispositioned in FY 2002. The remaining basins and any 
mtaminated soil associated with the towers will be addressed in the BV ROD selected remedy. 

Exchanger (3087), ORRR A/C Cooling TOW (3089), ORRR cooling TOW #3 (Building 3 103), Pool- 

H.3.8 Spent Nuclear Fuel Project 

?%e objective of the ORNL Spent Nuclear Fuel (SNF) Project is to safely, reliably, and efficiently 
manage SNF that is stored on the Oak Ridge Reservation until it can be shipped off-site for disposal. 
SNF is being retrieved, repackaged, and certified for shipment to the Idaho National Engineering and 
Fnvironmenhl Laboratory (INEEL). The f&ml SNJ? package has been retrieved (KEMA fuel from SWSA 
6) and is being repackaged for placement back into safe storage pending shipment to INEEL. A cask 
loading facility was constructed in FY 200 1 to allow packaging of SNF in licensed containers that will 
be used to ship SNJ? to INEEL beginning in FY 2003. 

H3.9 Record of Dechion for Interim Actions for the Melton Valley Watershed 

The cleanup of the Melton Valley portion of the White Oak Creek Watershed, which includes most of 
ORNL’s p.imarY W e  disposal Units, is being conducted under CERCLA. The Record of Decision for 
Interim Actions for the Melton Valley Watershed (W ROD), documenting the selected remedy, was 
signed by DOE, €PA, and TDEC on September 21,2000. The Melton Valley 0 ROD addresses 
current contaminant releases and potential risk or hazard through a combination of remedial activities 
such as containment, stabilization, removal, treatment, monitoring, and land use controls. 

A Remedial Design Work Plan which summarizes the remedy design and implementation approach for 
the cleanup of the waste units and other contaminated areas in the watershed was approved by the 
regulatory agencies in FY 200 1. A Land Use Control Implementation Plan that identifies various land 
use controls (LUCs) that will be utilized for the interim remedial actions was also submitted to the 
regulatory agencies for review and approval in FY 200 1. Since the remedy includes leaving hazardous 
substances in place within the watershed above unrestricted use levels, the LUCs play an important role 
in preventing unacceptable exposures and ensuring the selected remedy remains protective of human 
health and the environment. 

H.3.10 Molten Salt Reactor Experiment 

The Molten Salt Reactor &perhent (MSRE) facility operated fkom 1965 to 1969 to test the molten salt 
concept for commercial nuclear p o w  reactors. During routine surveillance activities in 1994, it was 
noted that m e a s u r e d  radiation levels m various areas throughout the facility were increasing. The source 
of radiation originated in the two fuel dram tanks and was being distributed throughout the off-gas 
system A uranium deposit was also discovered in a charcoal bed that filtered the off-gas from the dram 
tanks. This condition could have resulted in a criticality accident and possible radiation exposure to the 
on-site (MSRE) personnel. 
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Actions have been implemented under CERCLA to reduce and eliminate potential risks of a nuclear 
criticality accident or a release of reactive gases fiom the facility. The three activities to remediate these 
concerns are (1) removal of the migrating gases throughout the facility off-gas system, (2) removal of 
the uranium deposit fiom the Auxiliary Charcoal Bed, and (3) removal of the fuel salt itself, Removal 
of reactive gases was initiated in 1996 as part of a CERCLA time-critical removal action and will 
eontifllle as appropriate mtil all remedial actions have been completed. Removal of the uranium deposit 
for conversion to a stable oxide form and later disposition was completed in FY 2001 as a CERCLA 
removal action. An Interim Record of Decision for the MSRE Fuel Salt Removal has been approved by 
the regulatory agencies. Design, proamme&, fabrication, and installation of fuel salt removal equipment 
was completed m FY 2001. The fuel salts, which oorrtain uranium and fission products, will be removed, 
converted to a stable oxide form, and permanently disposed off-site at DOE’S WIPP site m Carlsbad, 
New Mexico. Fabrication of conversion vessels and installatiodcheckout of conversion process 
equipment was also completed in FY 200 1. Fuel salt removal will be initiated in FY 2003. 

H.3.11 Old Hydrofracture Facility Site 

The Old Hydrohcture Facility (OHF) site was used fbm 1901 to 1979 for permanent disposal of liquid 
radioactive waste in shale formations at depths > 780 ft. Various facilities were required to support the 
waste dtciposal operations, including five underground tanks used for storage of the liquid waste before 
mixing it with grout; s h c e  structures for storing, mixing, and handling the grouthquid waste mixture; 
and an impoundment (OHF Pond) and waste pit (T-4 Waste Pit) for emergency storage of liquid waste 
due to system failures. Operations were terminated in 1980, leaving approximately 50,000 gallons of 
transuranic waste in the five underground storage tanks. This waste has been removed and transferred 
to the Melton Valley Storage Tanks (MVSTs) for processing and disposal. An additional CERCLA 
ranoval action was umducted m 2000 that stabilized the OHF Pond, the five storage tanks, and the T-4 
Waste Pit. In addition to these actions, the sludge vyas removed fiom the Process Waste Sludge Basin 
(PWSB), placed in the OHF Pond, and stabilized along with the OHF Pond sediment. The PWSB was 
a PVC-lined basm comtmkd in 1975 and used between 1976 and 198 1 for the storage and settlement 
of sludge produced by the water-softening processes at the ORNL PWTP. Remedial design for the 
demolition of the Om structures and tank stabiliition equipment was csmpleted and demolition 
initiated in FY 200 1. Demolition of the structures will be completed in FY 2002. 

H.3.12 Hydrofracture Wells Plugging and Abandonment 

Betuen the 1960s and rnid-l98Os, the process of deep injection of waste was used at ORNL to dispose 
of radioactive liquids and sludges in mixtures of waste with portland cement-based grout and various 
additives. T w  test, or experimental, injection wells were constructed along with boreholes and wells to 
observe the behavior of the injected grout in the injection zone bedrock. At these two sites, small 
quantities (tens of curies) of radionuclides were added to injected grout to make the grout sheets 
detectable using gamma detectors to log the bedrock to locate the thin grout sheets. The third and fourth 
injection wells were const~cted for large-scale warite disposal. More than 5 million gallons of liquid 
wastegrout mix containing approximately 1.4 million curies of activity were injected into artificially 
induced fractures in a shale formation at depths of 300 ft. to 1000 ft. All large-scale disposals were at 
depths greater than 780 ft. Contamination levels in hydrofiacture monitoring wells have been reported 
as high as 97 million pCVL gross beta, which could Totentially migrate up an unplugged well bore. To 
prevent this migration, a CWCLA remedial action w s  initiated in FY 2001 to plug and abandon (P&A) 
the four injection wells and 107 associated monitoring wells. Thirty-three of the 107 monitoring wells 
mae plugged and abandoned in N 200 1. This temedial action implements the selected remedy for these 
wells as specified in the MV ROD. 
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E3.13 Solid Waste Storage Area 4 Remediation 

Solid Waste Storage Area (SWSA) 4 was used for the disposal of SLLW in trenches and auger holes 
from 195 1 to 1959. There ate also pipelines on the north side of SWSA 4 that were used for transporting 
LLLW to waste pits and hydrofiacture facilities. The selected remedy for SWSA 4, agreed to by DOE, 
E A ,  and TDEC in the MV ROD, includes the installation of a multilayer cap to facilitate hydrologic 
isolation of the buried &e in SWSA 4 and Liquid Waste Pit 1. The cap will also cover the 
Experimental Pilot Pit Area. Excavation of the Intermediate Holding Pond (IHP), also part of the MV 
ROD selected remedy, is included in this project. Prior to cap installation, exist& facilities and 
equipment located within the cap fmtprint were demolished to slab. The facilities and equipment 
included in this task consisted of the Alpha Greenhouse Facility (7833), Decontamination Facility 
(7819), Pilot Pits Building (781 l), and the off-gas hood and structure used during the Waste Pit 1 in-situ 
v i t r i f i c a t i o n t e c h w l o g y ~  'on. Demolition of the facilities and equipment was completed in FY 
2001. Borrow area developmeat and haul road upgrades ulpde initiated in FY 2001 and will be completed 
in N 2002. Excavatian of the IHP will be initiated in FY 2002 and completed in FY 2003. Relocation 
of Lagoon Road will be completed in FY 2003. Capping of SWSA 4 will be completed in FY 2004. 

HA14 Building 7602 IPDF Highbay Maintenance Action 

In the first major cost-sharing collaboration between Bechtel Jacobs Company, LLC, and UT-Battelle, 
the highbay portion of Building 7602, the Integrated Process Demonstration Facility (IPDF), was 
"recovered" on a fast-track schedule to make this facility available to support the Spallation Neutron 
Source program. Building recovery was completed in early FY 2001 and included the removal of 
radioactively contaminated process equipment and dmntamination of the entire facility. 

E 4  TRANSURANIC WASTE PROCESSING FACILITY 

This project includes designing, cmstructbg, operating, and decontaminating and decommissioning a 
facility in the Melton Valley area of ORNL for the processing, packaging, and shipment of transuranic 
wastes collected in the Melton Valley Storage Tanks and solid TRU storage facilities for off-site 
disposal. 

H.5 HAZARDOUS MATERIALS WITHIN THE 500-YEAR FLOODPLAIN 

Flooding on the ORNL site has not been a major problem. Brief summer storms have caused short- 
dudon flooding of some parking areas and roads, but have had little impact on plant operations. The 
level of White Oak Cteek governs flooding at ORNL. The creek's level is detennined by the level of 
Watts Bar Lake, and the lake level can be corrhroued by dams operated by TVA. Thus, TVA can mitigate 
the consequenc%s of heavy rainfall. 

The 500-year flood, that flood expectedto occuf only mce in 500 years or, equivalently, that flood which 
has a 1-in-500 chance (02%) per year of occcario& will have little impact on ORNL facilities. Table H. 1 
lists those facilities located within the 500-year floodplain. It is important to note that none of the 
SWSAs lie within the 500-year floodplain. Moreover, none of the facilities designated by the Safety 
Analysis Report Update Program (SARW) as posing a moderate or high hazard, nor any of the facilities 
designated for decontamination and decommissioning @&D), lie within the 500-year floodplain. The 
most serious impact would probably result from the flooding of the Sewage Treatment Plant. 
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Table H.X. ORNL facilities located within the 500-year floodplaio 

Building no. Facility name 

252 1 Sewage Treatment Plant 

3518 Process Wastewater Treatment Plant 

4500s 

5500 High Voltage Accelerator Lab 

6008 Officelab Facility 

601 1 

Centrsl Research and Administration Building 

Computer and Telecommunications Building 
~ ~~ 

Source: Derived i?om information provided by the TVA Floodplain Protection section, 1992. 
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Table H.2. Management and Integration (Mal) contractor facilities 
As of July 19, 2002 

.- ...... 

CROET Leased (CR); Watershed Projects (MV and BV); Waste Disposition (WD); Waste Operations (WO) 
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Table H.2. Management and Integration (M&l) contractor facilities 
As of July 19, 2002 

31 16 
3117 

3117A 
3118 
31 19 
31 25 
3126 
3127 
31 30 
31 33 
31 39 
3140 
3145 
3151 
31 54 
31 55 

BV 
BV 
BV 
BV 
BV 
wo 
BV 
wo PDS Record Storage (3127) 
wo 
wo 
BV 
BV 
wo LGWOD Storage Building (3145) 
wo 
wo 
wo 

Nitrogen Cylinder Storage Building (31 16) 
Cooling Tower - Bulk Shielding (31 17) 
Sulfuric Acid Tank (31 17A) 
Radioisotope Production Laboratory -- H (31 18) 
BSR Heat Exchanger & Pumphouse (3119) 
3039 Stack Area Emergency Generator (3125) 
ORRR NOG Filter Pit Charcoal Filter (3126) 

Waste Operation Control Center (3130) 
BV Valve Box 1A (3133) 
ORRR Cell Vent Filters (3139) 
Cell Vent Filters for 3026 

Manhole 25 Monitoring Station (3151) 
Manhole 112 Monitoring Station (3154) 
Manholes 114 8,234 Monitoring Station (3155) 
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Table H.2. Management and Integration (M&l) contractor facilities 
As of July 19, 2002 
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Table H.2. Management and Integration (M&l) contractor facilities 
As of July 19, 2002 

Facility no. 
6556ST5 
6556ST6 
6556ST7 
6556ST8 
6556ST9 

6556T 

Program Bechtel Jacobs Company, LLC, contract facility 
BV Contractnr Trsilnr I655fiST.S) I 
BV Contractor Trai 
BV Contrac 
BV Contrac 
BV Contractor Trai 
BV Contractor Trailer (Ssss 1 ) I 

_-. ..-..-. - - - - - .  - 
ler (6556ST6) 

tor Trailer (6556ST7) 

7577 
7578 
7579 
7580 
7582 

tor Trailer (6556ST8) 
ler (6556ST9) . . - - - - -. 

7577 
7578 
7579 
7580 
LGWOD Spare Parts Storage Facility (7582) wo 

7002A I BV (Abandoned Underground Waste Oil Storage Tank 7002A 
7002W IWaste Oil Storage Tank (7002W) 
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Table H.2. Management and Integration (M&l) contractor facilities 
As of July 13, 2002 
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Table H.2. Management and Integration (M&l) contractor facilities 
As of July 19, 2002 

t 7883 1 WD IRH-TRU Bunker (7883) 
7886 wo 1 Interim WM Facility Storage Pad 1 (7886) 
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Table H.2. Management and Integration (M&l) contractor facilities 

As of July 19, 2002 
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APPENDIX I 

Detailed Descriptions of Utility Improvements 
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Electricity 

Electrical power needed to operate ORNL facilities at both the X- 10 and Y- 12 Sites is supplied by high-voltage 
transmission lines h m  the Tennessee Valley Authority (TVA) power grid. The 16 1 -kV primary power system 
sewing the Oak Ridge Reservation (ORR) is an integral part of the TVA power grid; therefore, system design, 
operation, and maintenance must be compatible with the rest of the TVA system. Currently, the Power Operations 
Group located in the Y-12 Facilities Maintenance Organization has responsibility for coordinating operations 
and activities on the distribution grid and for operating and maintaining the main substations serving each 
individual site. ORNL is assessed a portion of the total power operations charge based on the percentage of the 
total p o w  used by all three sites in Oak Ridge to pay for the service provided by the Power Operations Group. 
ORNL remains responsible for providing any additional h d i n g  that is necessary for major maintenance to the 
substation, as well as monies needed for capital improvements. Electrical power used at ORNL is fed from the 
TVA network through two feeders. One feeder is approximately 8 d e s  long and extends from the K-27 
substation at the East Tennessee Technology Park (ETTP) Site; the other is about 6 miles long and feeds from 
the Elza Substation located at the Y-12 Site. Each line is rated at 161 kV and is capable of supplying ORNL with 
approximately 1 10 MW. Transformers at the main substation at Building 090 1 reduce the 16 1 kV to 13.8 kV. 
Cwent capacity of the feeders is sufficient to accommodate virtually any facility or program that may be located 
at ORNL, but the substation will need to be upgraded if total energy usage at the Laboratory increases 
significantly. 

Eight 13.8-kV feeders distribute power to facilities throughout the Laboratory, where transformers fiuther reduce 
the voltage to usable levels. Five secondary 2.4-kV substations, a 2.4-kV distribution system, switchgear, and 
numerous facility traosfmers complete the primary electrical distribution system that provides power to ORNL 
facilities. Fig. 1.1 is a diagram of the primary electrical distribution system. The Spallation Neutron Source (SNS) 
construction site continues to expand, as does the need for temporary construction power. ORNL forces 
constructed a temporary electrical feeder into the construction area last year and continue to be called upon to 
extend the service and add new transformers and switches. 

<- - 

The electrical system includes 32 miles of overhead distributicm lines, 4 miles of underground cable, 20 medium- 
voltage distribution switchgear assemblies, and over 200 facility transformers. Transformer installations vary 
in size from 10 to 7500 kVA and range from 1 to 55 years old. The system has a maximum capacity of SO M W ,  
but practical guidance limits current capabilities to approximately 40 MW. The present electrical load averages 
less than 20 MW for much of the year. 

Many of the most critical operations and facilities are eqfpped with gasoline- or diesel-powered generators. 
These standby generators automatically start up to provide essential power to allow functions associated with 
environment, safw, health, quality, and infrastructure (ESHQ&I) to continue unaffected during power outages. 
They are a key component of safety systems designed to protect the public from the materials and hazards present 
on O W  grounds. 

Critical Infrastructure Condition and Needs 

The oldest sections of the OWL electrical system were built in the early-to-mid-l940s, and the age of the system 
is rapidly becoming a major problem. A number of projects have been completed that have greatly improved the 
safety and operability of the electrical distribution system. Currently, work is progressing on the Electrical 
Systems Upgrade Line Item. This project is correcting identified deficiencies and problems on a long overhead 
f d m ,  installing redundancy at the 4509 Substation, reworkmg bus-ties in the research complex, and installing 
additional meters to allow for improved efficiency. A secund project, currently being proposed as an FY 2005 
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Electricity (cont’d) 

Line Item, will upgrade the existing 2400-V distribution grid to 13,800 V and will address fire safety deficiencies 
and reliability issues at the 0901 main substation. The improvements to the primary electrical distribution system 
will result in a distribution system capable of serving the needs of the ORNL research community in the future. 

General plant project (GPP) and general-purpose equipment (GPE) needs have also been identitid and are in 
the planning base. The projects involve replacing oil-filled circuit breakers in the main substation with new SF6 
units obtained fiom reindustrialization efforts at ETTP, replacing and rebuilding facility service entrances, 
changing out old unsafe switchgear, and replacing transformers at substations throughout ORNL. The electrical 
distribution system, while beginning to show signs of age, continues to provide reliable service to all customers 
m the Laboratory. Ifrecommended improvements are completed, the system will easily support ORNL operations 
and facilities safely and reliably well into the next century. 
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Compressed Air 

Compressed air powers all of O W ’ S  major pneumatically operated control systems. Loss of the air supply 
wdd disable many experimental programs and processes, as well as many building ventilation systems. Safety- 
related systems that are actuated or controlled using compressed air are designed to fail in the safe shutdown 
mode upon loss of air pressure. Safety-related systems may also have backup air compressors or large 
accumulators to provide a sufficient volume of compressed air to complete a safe shutdown of operations. 

Clean, dry, instrumentqdty, 100 pounds per square inch gage (psig) compressed air is produced at the Steam 
Plant for customers in the Bethel Valley area by one or more of six air compressors. In addition, a single diesel- 
powered air compressor is used in emergency situations such as power outages or when maintenance or 
breakdowns on the other compressors require their use. Four air receiver tanks, three prefilter units, and two air 
dryer systems operate in conjunction with the air compressors to provide a clean, reliable supply of compressed 
air to ORNL. Compressors 1 and 2 are old electric reciprocating piston air generators acquired for use when the 
LaboratoIy wds built in 1943. The No. 1 air compressor is a late 1930s model, and the No. 2 air compressor has 
been dated to 1917. Each compressor can provide 900 cubic feet per minute (ft3/min) of compressed air at the 
nominal delivery pressure of 100 psi. The No. 3 air compressor is an 1 100-ft3/min rotary piston unit that was 
installed at the plant in 1960. It has a dual-drive capability ushg either electricity or steam to provide power. The 
Nos. 5 and 6 air compressors are newer, oil-free, rotary-screwtype compressors. The No. 5 compressor is rated 
at 2000 3%nin and was installed in 1987, totally rebuilt m 1994, and underwent a slightly less intensive overhaul 
in the summer of 1997. Although operating hours are approaching 100,000, the machine has been well 
maintained and is considered to be in good condition. The No. 6 air compressor was installed in 199 1 and can 
produce 900 fi?/min. A 3000-scfin oil-fiee air compressor and a 400-kW diesel-powered generator were installed 
m FY 1999 and has now logged over 18,000 hrs. This unit is the primary air producer for the Laboratory, with 
the other, older units assuming a backup position. It is capable of providing all of ORNL’s current compressed 
air needs without help fiom other units and has allowed the removal of the two oldest reciprocating compressors 
fiom service. O W ’ S  compressed air load typically runs between 2400 and 2800 ft3/min, day and night, and the 
various compressors are operated to suit the demand and to allow for maintenance on the equipment. 

A 1000-kW diesel generator was added in 1996 to provide emergency backup power to the Nos. 5 and 6 air 
compressors. The generator gives the Steam Plant added capabilities by being able to supply compressed air to 
customers during electrical outages. 

The compressed air produced at the plant is distributed to customers in the Bethel Vallq area through an arterial- 
looped underground and aboveground piping system (Fig. 1.2). The compressed air distribution system in the 
eastern area of the Bethel Valley complex was replaced in conjunction with the replacement of the steam 
distribution system in 1989. The steam lines and compressed air lines were placed in concrete trench ducts with 
easily removable concrete lid sections. The outward appearance of the new trenches is l i e  that of sidewalks and, 
in fact, some of the trenches actually replaced sections of sidewalks in some areas. Replacement of the west end 
distribution system m s  completed in 1998. Sections of the steam and air distribution systems were placed in 
concrete trench ducts to enhance overall Laboratory appearance, improve system reliability, and provide for easy 
access should maintenance be required. 

Underground compressed air and steam lines in the old central section of the Bethel Valley site will not be 
replaced in the same manner because (1) many facilities in the area are inactive with only small portions of the 
buildings supporting operations, (2) plans are in place to decommission many of the facilities, and (3) much of 
the soil in the area is contaminated with chemical and radioactive materials which wuld make trenching a 
complicated and expensive activity. 
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Compressed Air (cont’d) 

Critical Infrastructure Condition and Needs 

Clean, dry compressed air is used in many mearch, operation and maintenance activities in the plant and has long 
been considered one of the key infrastructure components. A significant investment over the last 15 years has 
upgraded the air production capability at the Steam Plant. The primary air producers at the plant are less than 5 
years old and have proven themselves to be reliable air producers. While production of air is not considered a 
problem, being able to dry the air to a level that is needed by customers is becoming questionable. The air-- 
system in the Steam Plant consists of two separate air-drying units. Both are C. M. Kemp units that have been 
in service for almost 40 years. At 38 years, the #1 Unit is the oldest and can now only provide marginal 
performance. It is used in a back-up position to the #2 Dryer, which is 35 years old. Both units need to be 
replaced, as a breakdown on either unit seriously affects the plant’s ability to produce a usable air product. 
Distributing “wet” air is not an option and attempting to do so would cause operating and system control 
problems throughout the Laboratory. Moisture, even in minute quantities, will clog W A C  system control lines 
and, where it is used in research projects, would introduce undesirable contaminants into the experiment. A new, 
4000 scfin dryer unit is identified in the infrastructure plan to replace the #1 Unit. The addition of this new dryer 
will further enhance the Steam Plant’s ability to continue to provide clean and dry compressed air to its 
Laboratory customers. Compressed air is crucial to many activities at ORNL, and the replacement of both these 
older units is needed to support future projects and activities. 
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Natural G a s  

The Duke Energy Company supplies natural gas to ORNL. This campany oms, operates, and maintains the main 
line and the three pressure-reducing stations that make up the supply system to the O M .  DOE has delegated 
managing responsibility for this commodity to the Power Operations Department located at the Y-12 National 

g Elow conditions within the supply contract Limitations. 
No current supply limitations impact ORNL operations, as the, system is designed with mow capacity than is now 
demaded However, contractual agreements do l i t  the amount of gas ORNL can demand Under the current 
contra& ORNL can demand 1500 decathams (1 500 mcf) without incurring a penalty charge. 

. . . .  
security complex. This respansib%@ includes 

The ORNL natural gas tap is at Metering Station B, locatd north of Bethel Valley Road at the Melton Valley 
Access Road intersection. Natural gas h m  the East Termessec Natural Gas Company (ETNGC) main is reduced 
to 100 psi at the metering station and passes through an orifice flange, where ORNL responsibility begins. Fig. 
L2 is a diagram of the natural gas distribution system. The &inch ORNL supply line runs south to a tee where 
a 2-inch line h c h e s  off to supply gas to the 7000 Area reducing station Gas presswe is reduced at the station 
to 10 psi for distriidon to user facilities in the 7000 Area. PTessures are fi.uther reduced at each individual user 
facility according to the needs of that facility. 

The gas supply for the remainder of O W L  runs southward from the tee for approximately 1000 feet before 
emerging h t h e  ground. It them turns west and rzllls aboveground for approximately 7500 feet along the north 
side of Haw Ridge until it reaches the Steam Plant. 

At the Steam Plant, there are seven pressure reducers at Reducing Station 2. Five of these reduce the 100-psi 
natural gas to 10 psi for use in the boilers in the Steam Plant. The other two reducers drop the pressure to 5 psi 
to supply the distriiution grid which supplies gas to facilities located in the main O W L  Bethel Valley complex. 
The 5-psi distriion grid umsists of approximately 3500 f& of 6-inc4 3-incl1, and 1 -5-inch steel pipe. Eleven 
buildings are connected to the distribution grid in Bethel Valley and, of these, only 8 currently use natural gas 
for any purpose. 

The natural gas system at ORNL was constructed in 1948, with the only significant improvement coming in 
1969, when the 100-psi main line was relocated to the nmth side of Haw Ridge to remove it fiom highly 
populated research areas. This aboveground line is in good vmndition, having been sandblasted and recoated in 
1987; it should be able to OOrrtinue to provide safe and reliable service for the next 15 to 25 years if the protective 
coating system is maintained. The underground portions of the line in the main plant area are in fair condition. 
Cathodic protection on these lines has prevented corrosion of the pipe. Only two leaks have developed on this 
lnaderground section m the last 19 years, but due to the increasing l i e  age, more fiquent leaks can be expected 
in the future. 

The SNS will be installing a tee off of the ORNL 6-inch,100-psi line in Pit 1 located just south of Metering 
Station B. Natural gas service will be extended into the site to provide fuel for package boilers and other 
operational purposes. 

The third-party development of the new campus will also need high pressure natural gas for activities in the 
Engineering Technology Facility and, possibly, for building heat. As proposed, there will be another 3-inch tap 
into the ORNL Metering Pit, and a new line will be extended down Bethel Valley Road into the development site. 
The challenge in the next few years will be in h a n d  management. With more than one user on the system, it 
must be ensured that usage is monitored closely and that, v&en a demand charge is incurred, the user, whether 
it is the SNS, ORNT.., or the third-party developer, pays the p~emium involved Contract demand will need to be 
established to allow all three entities to operate, but should bc low enough to provide the incentive to burn fuels 
efficiently. 
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Natural Gas (cont’d) 

Critical Infrastructure Condition and Needs 

The aboveground section of the ORNL natural gas line was constructed in 1969 and was sandblasted and re- 
d m 1987. This Coating system remains in good condition, with only a few areas requiring a small touch-up 
to provide protection to the underlying steel line. A new coating will probably need to be applied in the next 
5 years. It is expected that operating money will be used for this maintenance task. The underground portion of 
the Laboratory’s natural gas distribution system was installed in 1948 and is now 54 years old. It is a coated, 
cathodically protected system that still appears to be in good condition. There have only been a few leaks on the 
line in the last 20 years, despite the line having surpassed its design l i e  expectancy. The underground section of 
the gas system currently serves very few customer facilities and, as the facilities deactivation efforts increase, 
many of the facilities with natural gas service will be demolished or will be mothballed to await demolition. A 
new or rehabilitated natural gas system located in these older areas of the Laboratory is not needed, given the 
prospects fix W i e s  in the service area. Those facilities that remain in the area, or new facilities proposed for 
the area, that require natural gas may need to look to bottled systems instead of the central system. It will be much 
more d d  to provide a manifold and/or bottled gas system to these few users than to excavate and rebuild 
the existing system. 
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Potable And Process Water 

Water for ORNL is taken fiom the Clinch River south of the castern end of the Y- 12 National Security Complex 
and pumped to the water treatmat plant located on the ridge northeast of the Y- 12 Plant. The treatment plant 
is owned and operated by the City of Oak Ridge and can sipply wter at a potential rate of 24 million gayday 
(Mgd) to tw storage reservoirs with a combined capacity of 7 million gallons. Water €rom the two reservoirs is 
distributed to the Y- 12 Plant, OFWL, and the City of Oak Ridge. 

Water to ORNL is provided via a single 24-inch line extending fiom the water plant and nmnjng approximately 
7.5 d e s  across Chestnut Ridge into the ORNL plant site. This  24-inch line feeds the ORNL reservoir system, 
which consists of one 3-million-gallon capacity umcrete reservoir and a new, 1.5-11dlion-gallon capacity steel 
reservoir on the south slope of Chestnut Ridge and two 1.5.million-gallon steel reservoir tanks on Haw Ridge. 
These reservoirs provide the reserve capacity necessary to support ongoing day-to-day activities in ORNL 
facilities located in the Bethel and Melton valley areas. From these reservoirs, water flows by gravity into the 
plant distribdon grid The water is used for domestic, sanitary, fire protection, anal process purposes. Water 
usage is approxjmately 2.5 Mgd on a winter day and 4 Mgd during the summer, though on a very hot day, water 
usage can approach 5 Mgd. A flow of 7 Mgd can be awmiodated by the ORNL supply system under current 
operating conditions. Loss of the single supply line from the water plant, or any activity that would cause loss 
of the reserve capacity of one of the reservoirs, could impact ORNL operations within a short period. 

The 3-dOn-gallOn water storage reservoir on Chestnut Ridge is constructed of reinforced concrete and is in 
poor condition. Major s p a b g  has occurred inside the reservoir on the roof and support beams, and steel 
reinfarcement is exposed and decaying. Minor exterior cracks have developed and have been healed by calcium 
deposits. The reservoir underwent a thorough internal and external inspection in 1997, and the evaluator 
recamrnendedtbat extensiVe repairs be p e r f d  to ensure that the reservoir can remah functional. A new, 1.5- 
million-gallon steel reservoir was completed in 2001 that will allow work to be initiated on rehabilitation of the 
carmete resavoir. Plans ate curredy b e i i  formulated that propose to remove it from service in the early spring 
of 2002 to and repair the l w s )  and to Mdergo an internal inspection by a team consisting of individuals 
fmm ORNL Engineerin& the Utilities Complex, and a subcontract engineering firm that specializes in concrete 
design and construction. It is hoped that this team can use visual observations to develop a rehabilitation plan 
that will allow for an orderly, progressive repair of identified deficiencies over a period of 1 to 3 years to 
minimize the impact on the total ORNL utility cost. 

“Ihe steel reservoir tanks on Haw Ridge wre cmstrwted in 1963 and are con@ured to normally provide reserve 
water capacity for ORNL operations located in Melton Valley (e.g., HFIR). Corrosion withjn the tanks 
necessitated mplacing the steel roofs with aluminum dome-type structures in 1986. At that time, the tanks were 
also thoroughly sandblasted, and corrosion-resistant coatings were applied to both the interior and exterior 
surfaces. These reservoirs were inspected internally and externally in 1997 and were judged to be in good 
condition. The only deficiency noted was a breakdown in the external coating system that was causing rust 
“blisters” to develop. Maintenance personnel stripped, wite brushed, and pressure washed the tanks in the 
summer of 2000 prior to applying a new polyurethandepoxy paint that should prevent corrosion from recurring 
for at least the next 10 years. 

A third reservoir serves facilities in a remote area of O m .  A small 30,000-gallon steel storage tank provides 
water to facilities in the area previously known as the Health Physics Research Reactor site. While the mission 
has changed in this area, the facilities continue to be occupied. This tank was inspected in 1997 and was judged 
to be in poor condition. Jnternal corrosion has occurred despite cathodic protection, and a new coating system is 
needed Discussions with fire protection and operations perscmd indicate that this reservoir capacity is no longer 
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Potable And Process Water (cont'd) 

necessary because the reactor has been shut down and moved. Plans are to continue to use the tank until it is no 
longer stxvi&le and then replace it with a smaller, 3,000- to 5,000-gaVday tank to serve the needs of buildings 
in the area. Water supply to this tank is provided fiom a booster pump station. At the station, there are two 
electrically driven pumps and one gasoline-engine powered pump. The gasoline pump is the source of umcern 
h a  fire protection standpoint because of its age. If capital funding can be obtained, the Fire Department has 
strongly advocated replacing this old pump and driver with a new diesel driven model. 

The water distriiution system at ORNL (Fig. 1.3) consists of approximately 100,000 ft of cast iron and steel pipe 
and 900 valves ranging fiom 2 to 24 inches in diameter, of which the process water segment constitutes a 
relatively minor part. ( h h m a t ~  ' 'on of the potable water system is prevented by backflow preventers at the major 
takeoff points and near the points of use on the process system. During the 1970s, the piping in the 7000 Area 
was upgraded from steel to cast iron. 

Critical Infrastructure Condition and Needs 

Considering its age, the general condition of the water system is good, but some areas need improvement. Fun- 
is needed to rep& and upgrade the four major backflow prevmtm stations that supply water to the process water 
system. These stations are over 35 years old, and repair and replacement parts are difficult to obtain. Cross- 
umnedion control regulations probibit the use of nonstandard parts when rebuilding backflow preventer valves; 
hence, the fabrication of UDaVailable parts for such units is not an option Once current vendor inventories of parts 
are exhausted, the units will need to be removed from service when they fail to pass the annual inspection test. 
A few years ago, a GPP installed new motorized valves in the older sections of the system, but some older 
motorized valves and operators st i l l  exist and will need to be replaced with operating h d s .  The main line 
nrnning east and ulest through the cater of the Bethel Valley site has become brittle, and a major failure occurred 
in 1981 that WBS attributed to this ernbrittlmenL Several improvements have been identified that would provide 
improved reliability, eqecia@ for iixe Protection, and would reduce the risk of flooding due to line breaks in low- 
lying arm. The Fire Protection Upgrade project design has been comqleted, and construction should begin in 
the spring of 2002. In addition to addressing a number of fire protection issues, the project will address the issues 
surrounding potential flooding of research facilities in the 6000 Area as a result of a failure of the 16-inch line 
passing through the site, as well as provide for a number of new water supply loops in the area to improve water 
supply for both fre  protection and programmatic purposes. 

T w  other Line Item projects are in the outyear planning base. These two projects address legacy-type problems 
associated with water lines nmning through the older process areas within the plant. The soil there is known to 
be contaminated with radioactive nuclides. Leakagej-orn the pipes could leach radioactive material into 
groundwater and surface water. Leakage into the pipes could contaminate the potable water supply itself. A 
number of studies have been performed on these projects, and risk assessments resulted in the installation of 
additid valves to allow quick isolation of leaks m these areas. These two projects remain in the planning stages 
because of the necessity to cunsider all plausible scenarios to ensure a safe water supply to employees at ORNL. 
These projects propose to replace the underground water system in contaminated areas with an aboveground 
water system. This is not considered to be a feasible option for a number of reasons, including the fact that it 
would be unsightly, difficult to operate, and wuld not address all the issues surrounding the problem. Any 
ccmsfmdon activity in these contaminated areas is extremely expensive, and the proposed projects still cannot 
guarantee with a high degree of Certainty that a leak will not OCCUT. It is hoped that, with advances in trenchless 
technology, new methods of rehabilitating or replacing these lines will become available in the next few years, 
allowing these areas to be addressed with a reasonable, cost-effective approach. 
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Potable And Process Water (cont’d) 

Additional changes to the ORNL water distribution system will become necessary due to the third-party, State 
of Tennessee, and DOE facilities that will be constructed in what is now the east parking lot. A 24-inch, a 16- 
mch, and a smaller 8-inch water line will need to be moved for the 5 new facilities to be located in the area. As 
currently envisioned, the new piping configuration will move the existing lines north and south of the 
development area to allow the third-party ContractOT a clear site for construction. This work will precede the 6000 
Area water system improvements by a few months, but h e n  both are completed, the new system co&guration 
should support any future development in the area. 
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Industrial Gases 

Industrial gases used at ORNL facilities are provided in refillable containers by vendors from the local area. 
These gases include nitrogen, argon, helium, acetylene, and other specialty or high-purity gases required for 
laboratory and mdustrial-type uses. Gas cylinders are received at Central Stores and are distributed to the various 
user stations as requested. Many facilities have gas manifold systems which allow distribution of the gases to 
many users throughout the hcility, while other facilties rely on a system whereby individual users are responsible 
for their own gases. Liquid nitrogen is an important resource to many facilities throughout ORNL. Bulk liquid 
nitrogen is delivered to the Laboratory by a vendor and transferred to a bulk storage tank which delivers it to 
individual users, either into bulk storage tanks or transportable Dewars. 

ORNL maintains a storage facility for compressed gas cylinders which is physically removed &om adjacent 
buildings. Safety assessments have been performed on this facility which helped determine stocking levels of 
hazardous and flammable gases. Stocks of these types of materials are maintained in the facility at these minimum 
levels to help ensure minimal impact in the event of an accident. 
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Chilled Waiter 

The Central Chilled Water System (CCWS) centered at Budding 4509 provides chilled water used in the air- 
conditioning systems of 13 buildings in the central portion of ORNL (Fig. 1.4). The five branches of the system 
serve(l)Bujldmgs4500N(less Wing5),4501,and4505;(2)4500N(Whg5), 550O755O5,and5507; (3)5510, 
5510.4, and6010; (4) 4515; and(5) 3500,4508, and 4500s. The system is comprised of 9 chiller units with an 
aggregate capacity of 8600 tons, 9000 feet of piping, 3 cooling towers, 324 fans, 47 chilled water pumps, and 
10 tower water pumps. The chilled water system serves approximately 1 million square feet of floor area, 
including offim, laboratories, computers, and accelerators. Mmy of these applications require cooling, regardless 
of the weather. 

ORNL has 34 additional, self-contained chilled water systems, which are located within the individual buildmgs 
they serve (i.e., 2026,2033,6000, and 7900). These systems include 36 chillers, totaling 3958 tons capacity, with 
13 cooling towers. Twenty-seven of O W ’ S  45 chillers are less than 15 years old and utilize non-CFC 
rehgerants. Three CFC chillers have been converted to non-CFC refiigerants using operating funds, one has been 
abandoned, and four CFC-refrigerant chillers remain operational. 

Critical Infrastructure Condition and Needs 

The CCWS is in good condition, with a few exceptions. Five of the nine CCWS chillers are less than 5 years old 
and utilize non-CFC refiigerants. They represent 5800 tons, or 67%, of the cooling capacity available. One 1000 
ton CFC chiller is out of service, but effort is under w y  to SeclEe funding to replace this chiller. Three other units 
located in the 4500N basement have a combined total capacity of 1800 tons and are primarily used for backup 
of the newer chillers. Currently, the limiting variable is the capacity of the cooling towers. The Building 45 10 
cooling tower was rebuilt in 1997 and has a capacity of 4800 tons. The Building 4521 cooling tower was 
m- m 1989 and has a 2000-ton capacity. A third t o w ,  Building 45 1 1, was built in 1959, is in extremely 
poor condition, and cannot be used. The two operating towers have a 6800-ton maximum capacity, which is less 
than the total available cooling capacity of 7600 tons. An extended outage on the Building 45 10 tower will impair 
the ability to reliably provide cooling to all 13 buildmgs in any season other than winter. Once the 1000-ton 
chiller is replaced and the 45 1 1 cooling tower rebuilt, sufficient capacity should be available to meet the needs 
of existing facilities into the fkm. Should additional facilities be tied into the central system, additional capacity 
should be added to ensure that sufficient cooling is always mailable to support the Laboratory’s programs. 

-.. 

An ongoing CFC chiier replacement project has been in process since it was initiated in FY 1994. Thus far, this 
project has fimded the replacement of 15 large CFC chillers with general-purpose equipment (GPE) funding. 
Additional funds have been armarked for this program thro& FY 2003, with the intent to replace the remaining 
CFC chillers and non-CFC chillers that are deteriorated or have leak rates exceeding the allowable U.S. 
Environmental Protection Agency ( P A )  limits (Le., 3047E, 7910,7603). 

Five of 13 self-contained cooling towers serving individual facilities are less than 15 years old and most of the 
others, while old, are still considered to be in good condition hecause of an effective chemical treatment program 
that has been m existence since the late 1960s. The most prominent exception to this is the cooling tower serving 
operations in Building 6000. This tower is considered to be in poor condition and is considered to be somewhat 
undersized for current and future programs in the area. Funding is being sought to replace or repair this tower 
as soon as possible. 
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Chilled Water (cont'd) 

An F'Y 2001 Laboratory Facilities W A C  Upgrade Line Item is under way to improve the chilled water system 
distribution and extend a new chilled water header to Building 4501. Work on this project is progressing with 
an expected completion in mid 2003. 

The Facilities Management Division maintains an active database of projects and equipment needed to maintain 
cooling systems at the Laboratory. Funding has been requested fiom the various sources available, including 
Energy Saving Perfinmance Contracting. The importance of maintaining this valuable inhstructure component 
is r m @  by Laboratory Management, and adequate funding should be in the pipeline in the coming years 
to ensure its reliable performance. 
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Steam 

The steam production system consists of four boilers and two package-type boilers, all of which are housed in 
the Steam Plant (Building 2519). The total capacity of  the six boilers is slightly over 300,000 lbh  of saturated 
steam at 250 psig when fMng on either natural gas or fuel oil. The Steam Plant supplies steam to the Bethel 
Valley facilities and the 7500 and 7900 Areas in Melton Valley. The Steam Plant also houses the necessary 
auxiliaries, such as boiler feedwater pumps, induced- and forced-draf? fans, water-softener systems, the fuel oil 
pumping system, and the natural gas pressure-reducing station. The coal-handling system and the ash disposal 
system have been shut down, and varrous components are being demolished and removed from the facility as 
resources and conditions allow. 

The Steam Plant was constructed in 1948 and underwent conversion from coal to natural gas/fuel oil in the early 
1950s, and from natural gas/fuel oil back to coal in the late 1970s. The addition of the #6 Boiler two years ago 
allowed, once again, conversion of the plant back from a coal/natural gas plant to a natural gadfuel oil plant. 
Much of the coal-handling equipment on the boilers has been removed and the coal storage yard has been closed 
and capped. The 2001 heating season is the first winter in 24 years that the Steam Plant has not been fired, at 
least partially, on coal. Natural gas and fuel oil are now the only fuels that can be used in the plant. 

The 2001 boiler overhaul effort concentrated on trying to improve the firing efficiency of the older boilers by 
sealing air leaks into the boiler fire boxes. The moving grates in each boiler were covered with fire brick and 
refkctory and insulation were added throughout the fire box. The result has been boilers that appear to be firing 
more efficiently and fewer boiler problems with combustion air and hot spots. Efforts to Wher  improve the 
plant’s efficiency will continue in FY 2002 as boiler controls for the #5 Boiler are upgraded and as more coal- 
related equipment is removed from each boiler, further allowing a tighten-up of the fireboxes. 

,-.. 

About 90% of the steam produced is used primarily for heating approximately 135 buildings, and the remainder 
is used for process steam. The process steam drives the emergency off-gas turbines in the 3039 stack areas if 
there are power outages. Other uses include heating water and drying clothes in the Decontamination Laundry; 
dish, pot, and pan washing in the cafeteria; and processes to support R&D activities throughout ORNL. 

The steam distribution system (Fig. 1.5) is sized to handle the total capacity of the six boilers. The system 
includes approximately 27,000 f& of piping and involves approximately 360 major valves, 50 steam-regulating 
stations, and 70 steam pits. Steam is produced at 240 psig and routed fiom the northeast and southeast corners 
of the Steam Plant through an 8-inch line along Central and White Oak Avenues to form a loop around the 
Building 4500 complex. Steam lines to the 7000 Area are cl>nneCted to the loop near Building 5505. A project 
to replace the steam and compressed-air lines in the eastern portion of the Bethel Valley complex, with new lines 
in concrete trench ducts, was completed in 1989, These trench ducts have easily removable concrete lids and, 
because they w e  set below grade in most areas, have the outward appearance of sidewalks. Work was essentially 
completed in 1998 on a similar upgrade of the western portions of the steam and air distribution system. New 
lines were installed in the below-grade pipe trenches, and 18 buildmgs were tied into the new looped system. 
Some additional minor demolition work on the old system remains to be done and will likely be pdormed using 
operating funds when resources allow. 
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Steam (cont’d) 

Critical Infrastructure Condition and Needs 

While the Steam Plant remains reliable, the major equipment systems, includmg the boilers, have exceeded useful 
design life. A Steam Plant study was completed that identifies replacement and upgrade projects that will be 
necessary if the plant is to umtinue to operate reliably and efficiently. It is doubtful that funding will be available 
in the foreseeable future to finance the construction of a new steam plant to make any type of wholesale 
improvements to the steam generation system. Because of this, it appeared that a master plan needed to be 
developed to determine the least costly means to ensure continued operations. Many pieces of major equipment 
and a number of critical systems will need to be replaced in the next 10 years. The plan identifies these needs and 
will allow funding to be allocated to these projects in manageable portions. The result should be (1) relatively 
stable steam costs afterthe first few years of equipment and system closeout costs and (2) significant capital cost 
avoidances fiom not having to repair and replace major coal-related systems. 

A number of other projects are also under way or will be in the upcoming years. Funding will be allocated within 
the next couple of years to replace the economizers on Boilers 1 and 4, after completion of a successful project 
which replaced the same components on Boilers 2 and 3 during the summer of 1998. 

The East End Water Softener System softens boiler feedwater and serves as a backup to the primary West End 
Softener System. This old system was installed in 1963 and desperately needs upgrading. Currently designed to 
treat boiier fkdwater to produce up to 100,000 lbh of steam, its performance has degraded steadily over its years 
of use. The system needs to be replaced with a new unit designed to accommodate the normal maximum winter 
steam output in order to be an effective backup system. 

,-- 

The Boiler No. 6 project that was completed in September 1999 provided the key component in the coal-to- 
natural-gas-conversion strategy. Its addition gave the Steam Plant the capability to produce year-round steam 
loads without using coal. With this capability, ORNL will be able to rehabilitate the old coal boilers, one at a 
time, and convert them fiom coal stoker boilers to natural gas and fuel oil firing. The rehabilitation effort will 
include installation of new steam tubes and drums, replacement of all refiactory brick and insulation, and removal 
of a l l  d-handlmg equipment and r e p b e n t  with a new fuel manifold system to allow maximum output fiom 
gas or fuel oil. Projects have been proposed to perform this upgrade over a span of years to ensure that the Steam 
Plant remains viable well into the future. 

No improvemmts are curreflfly planned for the steam supply to facilities in the Melton Valley area, including the 
HFIR. If- funding allows, and programmatic requirements dictate, an additional feed line will be run fiom 
the Steam Plant and tied into the ariSting Melton Valley line at a point just north of the HFIR Area. The addition 
of this new feed will allow maintenance outages to occur on the supply lines without affecting HFIR or other 
facility operations. 
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Stormwater 

The stormwater collection system consists of drainage ditches, catch basins, manholes, and collection pipes which 
mvey stormwater, condensate, and cooling water flows to the receiving streams. White Oak Creek traverses the 
site and ultimately receives all the discharges fiom ORNL, as ~ ~ 1 1  as normal flows fkom the four tributaries which 
feed it. Rainfall, snowmelt, and other authorized flows are directed to the gravity-drainage system which conveys 
the water from buildings, parking lots, streets, and roofs to specific outfalls. The collection system itself was 
installed in an unplanned manner over the years as ORNL. developed and matured, which has resulted in the 
existence of 146 National Pollutant Discharge Elimination System (NPDES)- Permitted stormwater outfalls 
discharging into the receiving streams. To comply with current stormwater regulatilons and ORNL’s NPDES 
Permit, each of these outfalls must be periodically sampled and characterized to determine the makeup of the 
discharge stream and to ensure that it complies with permit requirements. 

Sigtllficant effort must be expded to keep up with compliance-related issues associated with these outfalls and 
their discharges. During the last few years, three liquid-feed dechlorinators have been installed on outfall pipes 
that carry large volumes of once-through cooling water. Smaller, tablet-feeder dechlorinators have also been 
installed on numerous outfdls that convey smaller cOntinuOuS .ar periodic flows of cooling water. Due to the strict 
in-stream chlorine concentration limits imposed on O W  by the NPDES Permit, it is imperative that these 
wastewater streams are chlorinefkee prior to their discharge. 

A comprehensive storm drain survey was completed at ORNL m the summer of 1997. This survey was mandated 
by a court order that resulted fkom the Friends of the Earth vs DOE lawsuit. It consisted of a comprehensive 
survey of all pipes, sinks, and other connections to the storm drain system. Facility managers, subject matter 
experts, and members of the support services staff walked-down and dye-checked all the drains in 846 facilities, 
buildings, and other structures located within the ORNL Complex. The results of this survey are maintained in 
a central database, updated annually, and continue to be used to eliminate inappropriate discharges into the 
stormwater system and to identify sources of oncethrough cooling water that can be treated, rerouted, or 
eliminated. Both the liquid-feed and smaller, tablet-feed decldorinators are being used to treat chlorinated 
discharges, but because of the costs involved in the maintenance and upkeep of these units, substantial efforts 
are being made to eliminate the sources of the discharges. “hi-ough these efforts, it is hoped that compliance can 
be consistently achieved with a minimum of expense and effort. 

.- 

In all areas, ORNL has adopted a “best management practices” approach as an economical and practical way 
to achieve compliance. A Stormwater Pollution Bevention Plan describing these practices is in place and serves 
as a guidance document to help identify potential problem areas and to recommend possible mitigating actions 
that can be taken to avoid permit noncomplianm. Its emphasis is on prevention, and members of the compliance 
staff actively participate in project development and oversight activities to ensure that every possible effort is 
taken to prevent stormwater-related problems. 

Construction activities at the Spallation Neutron Source continue, and contractors working on the project have 
instituted a proactive stormmter managemtat approach The entire 125-acre site has been ringed with silt fencing 
and straw bales, with special emphasis on drainage swales and runoff corridors. To assist in the long-term 

of stormwater flows fkom the facility, two new stormmiter retention ponds have been constructed. 
These ponds collect stormwater flows and allow solid particles to settle out before the water is discharged. Thus 
far, they have been very effective in preventing the carry-over of silt into the surrounding watershed. 

- 
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Stormwater (cont’d) 

Critical Infrastructure Condition and Needs 

Despite its somewhat haphazard and undocumented installation, the condition and performance of the stormwater 
collection system is very good. Under all but the worst of conditions, the system removes storm flows from the 
Laboratory grounds without floodmg or causing other damage. The issues related to the stormwater system have 
to do with the widespread use of once-through cooling water and the need to dechlorinate those flows. 
Maintenance and upkeep of the dechlorinators, particularly the tablet-feed type is intensive and time consuming. 
During rainy periods, keeping them supplied with tablets can become a near full-time job. A second issue relates 
to the chemical used to dechlorinate. It is a toxin as well as an oxygen scavenger and, if it becomes too 
concentrated in the creeks, it can cause fish kills and other problems. The problems related to the stormwater 
system have nothing to do with the system itself, but rather with how the system is used. Ifthe Laboratory can 
pursue the installation of recirculating cooling systems to eliminate the once-through flows, many problems 
associated with the stormmter collection system, as well as the pollution prevention program in general, will be 
eliminated. 

1-28 



Conventional Waste 

Conventional wastes include sanitaryhndustrial wastes, sanitary sewage, process wastewater, and stormwater. 
Solid conventional wastes are regulated by the Tennessee Solid Waste Management Act. 

Sanitaryhdustrial Wastes 

Sanitaryhdustrial waste consists of paper, garbage, wood, metal, glass, plastic, demolition and construction 
debris, sanitary and food wastes h m  cafeteria operations, sludge from water and air treatment, and other special 
wastes. The Y-12 National Security Complex Centrali;d Sanitary h d f i i l  II is used for disposal of 
nonhazardous materials such as construction debris and most other sanitary wastes. 

Sanitary Sewage Collection and Treatment 

Sewage Collection. The sewage collection system (Fig. 1.6) consists of over 32,000 ft of clay, cast iron, and 
polyvinyllchloride (PVC) pipe ranging in size fiom 4 to 12 inches. Access to this system is obtained through 194 
brick and concrete manholes. The system itself has grown as ORNL has grown. The early parts of the system, 
located roughly between First Street and Fifth Street, Were comtructed in 1943 when ORNL was built and 
consists primarily of vitreous clay pipe with packed joints and manholes constructed entirely of brick. The rest 
of the collection system was constructed as the Laboratory gew and developed. The construction methods used 
in these arm reflect c o m o n  practices used when they Wie built, with some collection grid lines constructed 
fiom vitreous clay, concrete, cast iron, and PVC. Manhole canstruction also reflects this diversity, as some are 
built entire€y h m  brick, &en are part brick and part mcretc, some are poured-in-place concrete, and the newer 
manholes reflect the current practice of using precast units. 

r .  

In the early 1980s, a leak test was perf'ormed on the system which indicated areas where illegal taps had been 
made and w h e ~  infiltration was a problem. The illegal taps w e  removed and restrictions placed to help prevent 
the recumme of the problem. The survey also was used as the basis for the frrst GPPs in the mid- 1980s directed 
at lessening infihation into the system. During 1984 and 1985, approximately 60% of the sewage collection grid 
lines 6 inches and larger were rehabilitated using a then-new process called Jnsituform. The Tnsituform process 
installs a new, joint-fiee liner inside the existing pipe, creating a slick, leak-fiee system. The success of this effort 
was immediate, with daily average flows falling fiom the 250,000 gpd range to the 150,000 gpd range. 

This proved not to be the ultimate solution to infiltration problems. Within a year after these lines were 
rehabilitated, volumes began to slowly increase. Investigation of the problem indicated that the groundwater flow 
which previouSly had been entering the pipe through open joints, cracks, and breaks was now flowing along the 
outside of the pipe and entering the system either through the manholes or through a section of pipe which had 
not been lined. 

Because of this problem and other weaknesses identified in the sewage collection system, a Line Item project to 
upgrade the sanitary sewage collection system was initiated in the late 1980s and h d e d  in 1993. This project 
successluy upgraded most of rest of the collection system by installing cured-in-place lining in all sewer lines 
6 inches and larger, sealing a l l  manholes with a high-build polyurethane, and making other improvements. There 
are currently only a few short sections of the main collector lines, as well as the individual building service 
laterals, that could not be rehabilitated. Developments in t le  trenchless technology industry that would allow 
M e r  sealing of the collection system with a minimum of excavation are being monitored. 
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Conventional Waste (cont’d) 

Sewage Treatment. The ORNL Sewage Treatment Plant consists of a DAVCO 300,000-gpd packaged, 
extended &plant which provides primary and seumdary treatment and a sandgravel filter and disinfection 
chambertoprovide~treatment.Theplantwas~tructedin 1985andhasperformedcontinwuslysince 
that time. T& flows averaged 1 82,84 1 gpd during FY 1999; 1903 15 gpd in FY 2000; and dropped slightly 
to 186,458 gpd in FV 2001. 

Efforts aimed at improving overall operations at the Sewage Treatment Plant continue with some notable 
A tank has been procured and is being installed that will allow easier disposal of the plant’s digested 

sludge at the City of Oak Ridge’s West End Treatment Plant. Sampling and analytical uncertainties are greatly 
reduced by having a static volume of sludge to handle. By using the tank, 15,000 gallons of digested sludge can 
be a a a m u k d  over time and then sampled and analyzed prior to bemg taken to the City. Previously, sampling 
ocmrred in the sludge digester tank at the Sewage Treatment Plant, which was umstantly receiving additional 
sludge. The andykal mults only provided a snapshot in time. The new tank will allow greater confidence in the 
sampling and analytical process and will allow greater accuracy in det- whder the sludge meets the 
acceptability requirements established with the City. 

The onmator system installed at the Sewage Treatment Plant has been in operation for over a year and is 
operating satisfaorily. The back-up chlorinators were removed and chlorine is no longer stored or used at the 
!&wage Treatment Plant. The use of this system has helped reduce the amount of chlorine being released into the 
receiving streams resulting in a reduction in the amount of dechlorination chemicals needed. Dechlorination 
chemicals are a problem because of the tendency to deplete oxygen levels in the creeks. 

7 

The Spallation Neutron Source (SNS), the Life Sciences Complex, the new third-party campus, and their 
asochkdpmceses will generate new flows into the Sewage Treatment Plant. Planning is under way to ensure 
that their needs will be acunnmdted in both the umstruction and operational phases of these projects. A 
computer model of the sanitary sewage collection system has been created, and the new flows from these and 
other facilities have been modeled. Some potential problem areas have been identified in the pumping stations 
at 45 12 and 3501. Pumps at the statim are not currently operating at their rated capacity, and plans are behg 
madetodeternrme the cause of these problems. The model indicates that, while these stations are currently able 
to accommodate the flows fkom the new facilities with their present level of operating performance, there are 
some peak loading Scenarios that could cause surcharge conditions. The system underwent smoke testing during 
the summer of 2001 to determine possible problem areas and potential sources of infiltration and other 
unauthorized inflows. A number of areas where infiltration could possibly OCCUT were identified. Most were 
broken or missing clean-out plugs, but there are a few areas where it appears a line may be broken that could 
allow rainfall or runoff to enter the collection system. Plans have been made to repair all of the deficiencies. 

Critical Infrastructure Condition and Needs 

The only deficiency currently identified within the sewage collection and treatment system is an improvement 
needed to the east end of the collection system to accommodate the new flows generated by the SNS and the 
population shift brought about when the third-party facilities are occupied. The computer model of the system 
indicates that this is a non-critical problem that may manifest itself during periods of heavy flow brought about 
by inclement wather. The proposed improvements have not been thoroughly defined, but will likely include the 
upgrading of the sewage pumping stations and possibly enlarging a short section of line in the 6000 Area. 
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Conventional Waste (cont’d) 

Ihe remainder of the collection system, with the exception of the 4-inch- and smaller-diameter service laterals, 
is in excellent umdition. Improvements and upgrades made by the 1993 Line Item project mme successfid in 
providing a relatively tight, leak-free system that is impervious to root hfiltration. The exception, as noted 
previously, is with the small-diameter service laterals. These are the lines that run h m  the main collector trunk 
lines back up to the individual buildings. Access to both ends of these pipes is impossible without excavation 
within the buildings themselves. Plans are to continue to monitor developments in trenchless technologies that 
will allow rehabilitation of these service lines with a minimum of excavation and disruption of service. 

The Sewage Treatment Plant is a package unit with a 25-year design life. The plant is currently 17 years old, 
meaning that, in about 5 years, planning should begin to replace the plant. This time window works wll with 
CuRPzd plans in the Laboratory. In 5 years, the SNS should be operational, the new campus facilities occupied, 
and the other facilities to be built by the State and DOE should be functional. The plant population shifts will 
have stabilized as employees move h m  the older facilities into the new structures. Likewise, the flow 
characteristics of the sewage collection system will have changed and stabilized, allowing for accurately 
determining the baseline iuformation needed to begin specifying a new treatment plant. 

A pollution prevdm project is also plauued for the Sewage Treatment Plant. A denitrification system has been 
identified that will remove most of the nitrates fiom the plant’s effluent stream. A portion of the Laboratory’s 
toxic release inventory consists of the nitrates released from the Sewage Treatment Plant. The removal of this 
VMSte stream, while not compliance driven, will reduce pollutant discharges into the environment and will help 
the Laboratory achieve its waste reduction goals. 
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Transportation Infkastructure 

ORNL main site locations are accessible only by road. The southern areas of the Laboratory's environmental 
research areas border the Clinch River, but no barge facf-lity has been developed. Such a facility could be 
developed if future needs arise that will require moving large, heavy objects. ORNL has access to and has used 
two differedlt barge fkditics in the past; one at the East Tennessee Technology Park @TIT) and the other at the 
Temessee Valley Authody's Bull Run Steam Plant. Rail access is limited as well, as no tracks run to the ORNL 
site. Access to rail service can be made either at the ETTP or at the Y- 12 National Security Complex, both of 
which are served by a rail spur. 

Motorized vehicle circulation at ORNL may be divided into two sectors: off-site and omsite. Off-site circulation 
consists of staffmovements to and h m  work and between the various other Oak Ridge installations and offices 
for work assignments and for material pickup and delivery. Off-site roads include State Route 95 (White Wing 
Road), located approximately 1 mile to the west of the Laboratory's main complex, and State Route 62 and 
Scarboro Road, which provide access to the Labomtory and ORNL facilities at Y- 12 fiom the east. Bethel Valley 
Road extends between Highways 95 and 62 by running approximately 8 miles through the center of the Oak 
Ridge Reservation (ORR) and is the main artery serving the Laboratory. Though Highways 95 and 62 run 
through the ORR, maintenance and emergency services on these roads is provided by the State of Tennessee and 
the City of Oak Ridge. Bethel Valley Road, on the other hand, is owned by DOE, and maintenance services are 
subcontracted. Security and emergency services are provided along Bethel Valley Road by Wackenhut Services, 
the City of Oak Ridge, the State of Tennessee, or, as is often the case, a combination of these three entities. The 
State of Tennessee is considering routing a west interstate bypass around the Knoxville metropolitan area. A 
number of alternative routes are being considered, including one route across the ORR (Fig. 2.16). - 

On-site motor vehicle circulation consists of employee movement between and among work sites witbin ORNL 
and the delivery and pickup of materials, tools, and equipment used to support routine operations. In addition to 
walking, employees use cars, trucks, golfcarts, and bicycles to move among the widely dispersed facilities at the 
hbmatory. A paved bicycle trail extends fiom the west end of the plant to provide a safe and efficient way for 
cyclists to move about Laboratory facilities. 

Principal roads sening ORNL's Bethel Valley Site are shown in Fig. 3.1. The main road is Bethel Valley Road, 
an &-west th0roughfh-e that provides access to the site and leads to all of the main parking lots. The road was 
resurfaced in 2001, fiom the ORNL 7000 Area to the main entrance and fiom the First Street intersection 
wstwad approximately 3/8 mile. The need for improved security at ORNL and alorng Bethel Valley Road has 
brought about a change in the vehicle access to ORNL. Beginning in December 200 I ,  vehicle access to Bethel 
Valley Road and the use of Bethel Valley Road is restricted to those who have official business with the 
Laboratory. There are manned guard portals at either end of Bethel Valley Road to check badges or review cargo 
manifests to ensure that vehicles traveling on Bethel Valley Road have a need to do so. It will no longer be used 
as an east-west shortcut for vehicles to avoid the City of Oak Ridge or the Interstate system around Knoxville. 
This restricted access will be benekial to the Labomtory m a number of ways. Most importantly, a greater degree 
of securify can be provided to all Laboratory facilities and employees if vehicles traveling within a few hundred 
feet of the plant have passed through a security checkpoint. By extending the security envelope to the edge of the 
reservation, ORNL can also pursue its goal of becoming a more open facility without compromising the safety 
or security of its facilities or employees. 

Completion of several COflStCUCti on and expansion projects has alleviated chronic parking problems experienced 
at the Bethel Valley facilities over the last couple years. Parking lot conditions, in general, are good. Most asphalt 
lots are holding up well but could stand a general re-striping to delineate parking spaces. 
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Transportation Infrastructure (cont’d) 

Gravel lots typically serve to provide parking under overflow conditions, such as during the heavy guest and 
visitor months m the surmner. These lots are well cmstnwted and provide safe parking for employees, but should 
be paved to meet the intent of ORNL’S Stormwater Pollution Prevention Plan. Rains cause erosion and rutting 
in the gravel lots and the sediment picked up during rains is carried into the area’s receiving streams. 

A nutnber of proposals for new facilities have them located in what are now parking lots. The “Mouse House’’ 
is conceptually sited in the parking lot immediately mst  of Building 1000. Parking spaces displaced by this 
building will be relocated to a gravel lot located north and west of the building. The new research campus is 
proposed for different areas of what is now the East Parking Lot. Vehicles displaced from t h i s  lot will need to 
find spaces in two recently paved lots in the 6026 Area, in a new lot that will be constructed south of the 6000 
Area of the Laboratory, or in the expanded 4500N Flag Pole Lot. other construction projects will also affect 
parking in existing lots. Because of this, additional parking has been provided in a new Sixth Street Lot, a new 
lot at the east end of Southside Drive, a new parking area above what used to be the Gmite Storage Tanks, as 
well as in s d m  lots located along White Oak Avenue and other smaller areas yet to be developed. The gravel 
lots at the HFIR Complex will also be paved in FY 2002. 

On-site transportation is provided by an arterial grid system of streets running through ORNL. North-south 
access is provided by numbered streets, starting with First Street at the west end of the plant and ending with 
EgMh Skeet in the east. The main east-west corridors are Central Avenue and White Oak Avenue. Most main 
routes have sidewalks tzmning parallel to them to ease employee accessibility and improve safety. Sidewalk 
conditions .throughout ORNL are considered good, with only small sections needing repair or replament each 
year. Vehicles used for casual transport, as well as those used to had materials and make deliveries, utilize the 
same traffic grid, thougb tra&c volumes and such problems are rare. 

Tbe main roads m Melton Valley are Melton Valley Drive, Ramsey Drive, Melton Valley Access Road, Lagocm 
Road, and HPRR Access Road (Fig 3.2). These roads lead to the principal experimental facilities, including the 
High Flux Isodope Reactor (HFJR), Robotics and Process Systems Complex, and the Radiochemical Engineering 
Development Center, as well as to the numerous Solid Waste Storage Areas (SWSAs) and waste processing sites 
m the valley. Road conditions need to be improved on both Melton Valley Drive and Lagoon Road. Both roads 
predate ORNL and were designed only to provide access to the f am community that was in the area prior to 
1943. Melton Valley Drive east of the HFIR entmnce has not been paved or upgraded since the 1960s and has 
deteriorated sigdicantly. The old asphalt surface has many cracks and irregularities, and subsurface drainage 
systems show signs of- causingareas of- g of the base material. Traffic volumes, both vehicular 
and pedestrian, dictate that the road be realigned and leveled to provide a safe driving surface for employees and 
guests who must use it Lsgoan Road is similarly affected. Age and use, coupled with a poor initial design, make 
this roaddangmws,particularlyinwet wxthr. The road has many hills and curves and needs to be straightened 
and leveledto improve safety. The narthem section of the road, extending from the Chemical Waste Area Access 
Road to Melton Valley Drive, runs adjacent to O W ’ S  SWSA 4. This section of the road will be rebuilt and 
relocated w3de construction forces install a new cap and seal over the old burial ground area. 

Copper Ridge has one main route, Gravel Hill Road, which connects the old DOSAR Facility and the Tower 
Shielding Facility to State Route 95. The road is a single-lane, unimproved gravel access road running along a 
power line right-of-way. Since the T o w  Shielding Facility has been turned over to CROET for 
reindustrialization, access into the area by anyone other than a small groq of utility service providers is being 
disc~uraged, The road will continue to be adequate for these users ifproperly maintained. 
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Transportation Infrastructure (cont’d) 

By far, the largest portion of off-site traffic circulation is generated by ORNL personnel commuting to and fkom 
work. The average commute of an ORNL employee working m Bethel Valley is about 35 miles. Peak traffic 
occurs between 6 and 8 a.m. with the arrival of workers at the site and between 3:30 and 5 p.m. with their 
departure. Minimal W c  delays are e x p e r i e n c e d  during these peaks since work shifts are staggered, car and van 
pooling are practiced, and most &liveries to and shipments from ORNL are timed to avoid the rush hour. Road 
maintenance and the movement of heavy equipment or escorted sbipments typically occur during the workday 
after traffic flow has subsided. 

Critical Infkastructure Condition and Needs 

e Parking Lot Construction 
e Bethel Valley Road Improvements 
e Melton Valley Road Improvements 
e On-Site Transportation Initiatives 
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APPEhDIX J 

Detailed Description of Security Improvements 





Detailed Description of Secturity Improvements 

The ORNL Laboratory Protection Division (LPD) has the overall responsibility for providing classified matter 
protection and control, a foreign national visits and assignments program, a foreign travel program, nuclear 
materials Control and muntabili i ,  nuclear materials management, personnel security, physical security, security 
program management and planning, and visitor services to all ORNL organizations and operations. The objective 
of the LPD is to implement appropriate 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 maintaining an environment conducive to the conduct of scientific research and development and the 
efficient operation of the installation. 

Under a prime DOE Oak Ridge Operations Office contract awarded in September 1999, Wackenhut Services, 
Inc. - Oak Ridge (WSI-OR) started providing ORNL with selected security services on January 10, 2000. 
Although WSI-OR provides some select security services to the laboratory, overall management responsibility 
for ORNL's multi-faceted security programs remains with UT-Battelle. WSI-OR, however, does have 
programmatic responsibility in two specific areas: ORNL Protective Force (PF) operations and the Personnel 
Security Assurance Program (PSAP). 

J.1 ORNL PROTECTION STRATEGY 

ORNL protection strategies are dependent upon the establishment of concentric layers of increasing security 
measures, starting at the Laboratory's outer boundary and moving inward toward the site's and DOE'S specific 
security interests, to include special nuclear material and classified matter storage and handling facilities. Under 
this concept of layered security, the probability of deterring or detecting hostile acts, as well as increasing 
difficulty and delay in perpetrating these acts as a potential adversary approaches the site's interior target areas, 
increases progressively. Conceptually, this requires reliance upon a graded approach in protecting four 
fundamental types of security areas: 

Material Access Area (n4AA): Area where Category I and II quantities of special nuclear material are processed, 
used, or stored. MAAs are located within a Protected Area, have additional access controls and intrusion 
detection, and are defined by physical barriers. Unescorted access to an MAA requires a " Q  clearance and special 
approval. MAAs exist within the National U-233 Repositoiy, in Building 30 19. 

Protected Area: Security area utilized to protect Category I and I T  quantities of special nuclear material and 
protected by physical barriers, such as walls and fences, and quipped with intrusion detection and access control 
systems. Unescorted access to a Protected Area requires a "Q" clearance and special approval. The Laboratory's 
sole Protected Area is situated within Building 3019. 

Limited Area: Security area established for the protection of classified matter a d o r  Category DI quantities of 
special nuclear maierial. An "L" or "Q" clearance is required for unescorted access within these areas, which are 
generaUy located within buildings. The Laboratory has a number of diffient Limited Areas at disparate locations. 

Property Protection Area (PPA): Security area having boundaries identified with barriers and access controls 
established to protect govemment-owed property. Uncleared personnel with proper identification (a DOE 
photo-identification badge or ORNL Visitor Identification) may have unescorted access. Most areas at the 
laboratory are designated as PPAs. 

-. 
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Activation of intrusion Uection alarm systems in security areas at ORNL which house special nuclear material 
wiU mult m a tactical respanse ftom the ORNL Protective Force Within a predetermhed period. Special nuclear 
marterial located m ORNL facilities is provided a level of security commensme with its safeguards quantity and 
attractiveness level. 

Classified matter is stored and processed in Limited Areas at ORNL. Access to these areas is limited to "L"- or 
"Q"-cleared individuals with appropriate need-to-know or to personnel accompanied by authorized escorts. 
Classified areas have been developed, when required, to support various classified projects using the "security 
island" concept. This concept ensures that only the physical space required for the classified work receives the 
necessary additional restrictions and increased level of protection. 

Access Control. Most of ORNI, is designated as a PPA. To enter a PPA, employees and visitors must wear 
identification badges, but they do not have to possess a security clearance. No classified matter may be stored 
m these areas, nor may classified subjects be discussed. PPAs are generally defined by either cham-link fences 
or building perimeters. Access points are cuntrolled by the ORNL PF or proximity card-reah (automated access 
control) doors, gates, andor turnstiles, or, alternativeb, are administratively controlled via receptionists or 
restrictive signage. Construction of new access control portals along Bethel Valley Road was completed during 
F'Y 2002. The new portals provide a more efficient and effective umtrol mechanism for maintaining authorized 
staff and Visitor access to the site. Vehicular access to the main campus area during other-than-normal work hours 
is further restricted. 

Fencing and Other Barriers. Tfhe most common seanity barrier currently used at ORNL is chain-link 
fencing; hower, m concert with an "Open" campus policy for areas of the Laboratory where the principal focus 
is "science", there are some areas which are not enclosed by fencing. When fencing is used Without 
intrusion-detection devices, it has limited ability to detect unauthorjzed entry and serves more as a psychological 
banier. A more effective physical barrier can be the walls of a building. Most wall materials are more solid and 
difficult to penetrate than the fence fabric; however, these materials must be carefidly selected and properly 
designed when used as a barrier for a Limited Area or higher. 

Lighting. Protective illumination is provided to enhance the ability of observers to detect and assess potential 
adversaries and to reveal the presence of unauthorized persons. 

S i  and Other Postings. secllrity signage is posted as required by I40E M 5632.1 C- 1, "Manual for Protection 
and Control of Safeguards and Security Interests," at portals and along the defined site perimeter. Signage 
includes No Trespassing, Prohibited Articles, Subject to Search, and the Nuclear Material Rewards Act signs. 

During both FY 2001 and 2002, steady progress has been and will continue to be made on reconfiguring the 
security posture of the Laboratoty. This reamfiguration has led to a migration of personnel access controls to the 
budding level rather than relying solely on site perimeter boundary access controls. This reconfiguration of site 
access mtrol policy, coupled with a DOE-approved move to take control of Bethel Valley Road, will result in 
improvement of overall site secmity and in an enhancement of the layered approach to protecting assets needmg 
the most protection. New access control measures will improve the Laboratory's ability to better control the 
specific area access of foreign national visitors and guest assignees an8 will result in enhanced protection of 
unclassified sensitive idormation. 

Security Improvements. Planning for continuous improvement of ORNL security will continue to focus on 
applying the right mix of security measures to (1) assure the protection of DOE security interests and the site 
populace against events that may cause adverse impacts on national security, the environment, and personnel 
health and safety, while continuing to (2) maintain a work environment most conducive to ORNL's science 
mission Full implementation of an Integrated Safeguards and Security Management (ISSM) program in FY 2002 
will result m increased line management accoMtability and responsibility for security and will lead to enhanced 
overall site security. 
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5.2 ORNL AT THE Y-12 NATIONAL SECURITY COMPLEX 

The Y-12 National Security Complex also operates under a graded safeguards approach and defense-in-depth, 
or layered, security concept. All of the ORNL facilities at the Y-12 National Security Complex, with the 
exception of Building 9204-3, are located in the PPA. This access area comprises the eastern and the extreme 
western portion of the Y-12 Complex and contains security fences, gates, and portals that control access and 
prohibit movement of unauthorkd persons into areas with higher levels of security. The Life Sciences Complex, 
ulhich is situated in the same valley as the Y- 12 National Security Complex, is a separate ORNL facility which 
falls under the ORNL security program. 

Building 9204-3 is located within the Y-12 National Secwity Complex Protected Area. In this area, Security 
Police officers firom the Y-12 Protective Force and other internal controls are used to prevent access to classified 
matter and special nuclear material by unauthorized persons. A "Q" clearance is required for unescorted access 
to this area. 

Infrastructure Needs 

0 CCTV Replacement Project ($1.3M) 
0 

0 

0 

Hardened Central Alarm Station (CAS) ($1.5M) 
Upgrade Intrusion Detection Alarm System Infrastructure ($loOK) 
Upgrade Automated Access Control System and Irfrastructure ($300K) 
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Table K.l Candidates for disposition (as of July 19,2002) 

Y-12 9105 ENGINEERING OFFICE BUILDING 
Y-12 9207 BIOLOGY BUILDING 
Y-12 921 1 CO-CARCINOGENSIS 
Y-17 977n Mol FClII AR RlOl OGY FACII ITY 

DP 7,400 1977 FYOI 
EM 247,500 1945 FYOI 
EM 76,600 1945 FYOI 
FM 771150 l967 FYOl 
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Table K.l Candidates for disposition (as of July 19,2002) (cont'd) 
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Table K.l Candidates for dispositicrn (as of July 19,2002) (cont'd) 
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_. ..... 

Buildings 3504 and 5500 

Buildings 25'1 8, 45005, and 7002 

Building 45005 

Building 4500s 

Building 4500s 

Buildings 5500 and 3013 

Building 601 1 

Building 3550 - Deactivate 

Building 2506 - Deactivate 

Building 551 0 - Modernize and reuse 

Building 5510A - Modernize and reuse 

Building 9769 (Y-12) - Vacate 

Building 2013 - Deactivate 

Building 6003 - Deactivate 

Table K.2. Space Management Plan summary 
(as of July 19, 2002) 

I Comments FY-Qtr Facility/action Newlreuse location 

FY 03-1 Q - Transfer to EM 

FY 02-4Q - Demolish 

Occupancy TBD 

Occupancy TBD 

Complete 

FY 02-4Q - Demolish 

FY 02-4Q - Demolish 

02-Q2 

Building 2525 

National Transportation Research Center 

Building 201 1 - Deactivate 

Building 9401-1 (Y-12) - Partial vacate 
0244  . 

FY 03-10 - Cheap to keep 

FY 03 - Transfer to DP 

Building 9204-3 - Vacate 

Building 2024 - Deactivate 

Building 551 0 

Building 45COS 
0341  

FY 05-1Q - Transfer to DP 

FY 03-2Q - Cheap to keep 

Research Off ice Building/Engineering 
Technology Facility Vacate Building 9104-1 (Y-12) - Vacate 

Building 601 0 - Partial vacate 

Building 601 1 - Partial vacate 

Building 6012 - Partial vacate 

Building 6025 - Partial vacate 

Computational Sciences Building 

Computational Sciences Building 

Computational Sciences Building 

Computational Sciences Building 
0 3 4 3  

11 060 Commerce Park - Vacate I Research Office Building ITerminate lease 

Physics Division reuse 

Reuse 

Reuse 

Physics Division reuse 

11 11 Union Valley - Vacate I Research Off ice Building 

~ 

Building 4500N computer rooms - Modernize and reuse 

Building 9210 (Y-12) - Deactivate 

ITerminate lease 

Computational Sciences Building Reuse 
Laboratory for Comparative and Functional 
Genomics Demolish 

I Building 3546 - Vacate I Research Clff ice Building [Reuse 

Building 6010 - Vacate 

Building 601 1 -Vacate 

Building 6012 - Vacate 

1 Building 7601 - Designated personnel moves for reuse IResearch Office Buildinq I Reuse 

Research Office Building 

Research Cffice Building Reuse 

Research Office Building Reuse 

Physics Division reuse 

0 3 4 4  

Building 6025 - Partial vacate 

Building 9201-2 (Y-12) - Vacate 

Building 9201-3 (Y-12) - Vacate 

Building 9204-1 (Y-12) - Vacate 

Building 9401-1 (Y-12) - Vacate 

Building 7606A - Personnel 

__ - 

Research @ff  ice Building 
Research Office Building and 7600 Area 
Buildings 
Engineering Technology Facility 
Research Office Building/Engineering 
Technology Facility 
Engineering Technology Facility 

Research Office Building Reuse 

Physics Division reuse 

FY o5 - Transfer to DP 

FY 02 - Transfer to DP 

FY 04 - Transfer to DP 

FY 03 - Transfer to DP 

0 4 4 1  
Advanced Materials Characterization 
Laboratory Building 5500 (M&C Division personnel) - Vacate 

Building 3605 - Deactivate Building 3500 Demolish 

Reuse 

04-Q2 1701 ScarboroISNS - Vacate 

Designated UT and guest personnel 

Designated UT and guest personnel 
._ 

ICentral Laboratory and Office Building ITerminate lease 
~ 

Joint Institute for Computational Sciences 

Oak Ridge Center for Advanced Studies 

N/A 

N/A 

] 115 Union Valley/SNS - Pending IPending I N/A 

0 4 4 4  Building 9224 (Y-12) - Vacate Building 4500s 

I Building 5000 - Deactivate I Research SUP DO^^ Center I Demolish 

FY 05 - Transfer to DP 

05-611 

05-612 I Building 3036 - Deactivate 

Demolish Building 2517 - Deactivate Research Support Center 

ICentral Campus Research Building IDernolish ~ 

Building 3003 - Deactivate \Central Campus Research Building 

1 Building 3080 - Deactivate ]Central CamDus Research Buildina I Demolish 

Demolish 

06-611 Buildings 3017 and 3013 - Deactivate 

0 6 4 2  

Buildings 5500 and 5510 Demolish 

Designated UT and guest personnel 

Trailer 7953 - Vacate 

Joint Institute for Biological Sciences 

7900 Area Office Building I 

N/A 

Salvage trailer 

Trailer 7964 - Vacate 7901 Area Office Building I Salvage trailer 

07-Q2 Designated personnel from existing facilities Center for Nanophase Materials Sciences N/A 
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,,.. .. .. 
Reactor Nuclear Facilities 

The High Flux Isotope Reactor F I R )  is among the world’s most important research reactor facilities. At its 
current operating power of 85 MW, it has a peak them31 neutron flux of 2.6 x 10’’ neutrons per square 
centimeter per second, the highest in the world. This gives the HFIR unique capabilities for producing important 
radioisotopes and providing &&ties for neutron scatter& materials irradiation, and neutron activation analysis. 

The SNS will serve many of the needs of the neutron scatZering research community and provide significant 
improvanents over beam Scattaing facilities worldwide for many experiments. However, the HFIR will 
remain the facifity of choice for important classes of scattering experiments requiring steady-state beams and for 
radioisotope production, materials irradiation, and neutron activation analysis. 

To continue these missions, upgrades are needed at the HFIR to modernize some of its instruments and 
camponents, to add new capabilities, and to maintain or improve the availability of neutrons to researchers. The 
HFIR has been in operation for more than 30 years, and many of its control instruments and components are 
increasingly difficult to repair. Spare parts are scarce and sometimes impossible to find, and vendors no longer 
manufacture some components. In some cases, new technologies have led to more reliable, more accurate 
components that could reduce error margins and thereby enhance reactor safety and efficiency. Although many 
major components have been (or will soon be) replaced or refurbished, remaining instruments and components 
are based on tedmlogythat is now more than 30 years old. Therefore, replacing some of these instruments and 
components is both desirable and cost-effective. 

The complete HFIR upgrade package would improve the HFIR inhstmcture for continued operation at high 
reliability; increase the size and intensity of existing neutron beams; add a cold neutron source and an 
experimental guide hall, add s e v d  neutron beam guides, a s w n d  neutron guide hall, and new instrumentation; 
add a neutron dography/tomography facility; improve user access; and improve isotope production, materials 
irradiation, and neutron activation analysis capabilities. 

--_ 

The DOE-SC Office of Basic Energy Sciences has provided fun& for the new cold neutron source and its 
installation in the HB-4 beam line on the HFIR and for the necessary modifications to the HFIR to support the 
lleuimlbeam guides. coupled with the steady upgrading of ills- tion over the last few years, these changes 
will make the HFIR the most intense source in the world for thermal neutron research and will make its cold 
neutron soucce capabilities competitive with the world’s best. These improvements have been coordinated with 
the routine replacement of the HFIR beryllium reflector, which was completed during FY 2001. As part of this 
upgrade, the HFIR cooling t o w  has been replaced, and two hydraulic access tubes have been added. 

‘Ihe capabilities resulting fiom the addition of the cold neutron source will support world-class fundamental and 
applied research programs and could provide the key to new discoveries and applications for polymm, plastics, 
alloys, and biochemical systems. As a complement to the capabilities of the SNS, they will address important 
needs of the neutron scattering research community. 

The thennal neutron scattering upgrade, to be completed in FY 2002, will include enlarged beam tubes, new 
monochromator drums, and extension of the HB-2 beam line into the existing HFIR beam hall. The HB-2 
extension will provide space for existing neutron scattering instruments displaced by the cold neutron source. 
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Reactor Nuclear Facilities (cont’d) 

A large neutron guide hall, extending the HB-2 beam line to as many as 15 spectrometers using neutron guides, 
has also been proposed. This hall would provide more space for instnunents in a low-background area outside 
the reactor building. It would also increase the number of users that could be accommodated by increasing the 
number of beams and instruments. Office and laboratory space would be provided in the new hall for outside 
users and for ORNL researchess, other proposed changes would improve access for radioisotope production and 
enhance the neutron activation analysis mission. 

With these improvanentS, the HFIR will continue to provide a unique resource for neutron-based science for the 
next 30 years or longer. 
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Non-Reactor Nuclear Facilities 

Three Laboratory divisions, Nuclear Science and Technology, Chemical Sciences, and Metals and Ceramics, 
currently manage the ORNL non-reactor nuclear programs and Edcilities. Responsibility for management of the 
facilities is as follows: 

Facility 
2026 
3019 
3025E 
3027 
3047 
3525 
450 1 
5505 
7920 
7930 

Division Currently Managing Facility 
Chemical Sciences Division 
Nuclear Science and Technology Division 
Metals and C d c s  Division 
Nuclear Science and Technology Division 
Nuclear Science and Technology Division 
Metals and C d c s  Division 
Nuclear Science and Technology Division 
Chemical Sciences Division 
Nuclear Science and Technology Division 
Nuclear Science and Technology Division 

The facilities are each opetated as separate fidities, with a management structure in place that typically includes 
a Group Leader (responsible for one or more facilities) and a Facility Manager (responsible for each facility). 
These individuals are responsible for both program and facility responsibilities. Stailing has been established so 
that each facility administers the ORNL programs on a facility basis. This section provides a brief overview of 
each of the subject fhcilities. 

. .  - 

Facibty, Programs, Organization, and Infrastructape Issues 

Building 2026 (Radioactive Materials Analytical Laboratory). This facility is operated by the Chemical 
Sciences Division and is located on the mst end of the plant nExt to the cafeteria. The two-story 22,600- square- 
foot facility was constructed in 1964, with additions in 1985 and 1996. The liquid waste system has also been 
modified. The fscility has six analytical hot cells, a storage el l ,  a cask loading cell, and a decontamination cell. 

The hot cells are designed for use in analytical chemistry applications 4th light-might manipulators, pass- 
through pipes for instrument wires, easy access, etc. The cells were designed for work on spent nuclear fuel 
samples. The facility has supported work on nuclear process development, HFIR support, R E X  programs, 
Isotopes Programs, environmental monitoring, undergrcmnd storage tank (UST) activities, and waste 
characterization. This facility has also provided support for the Weapons Material Disposition Program, Naval 
Reactors fuel development, and Non-proliferation pr-9. Future work on Naval fuels is anticipated. There 
are also fourteen chemical laboratories and glove boxes in the facility. There are offices for 15-20 staff, and 
persormel limnthis facility are also located at other places within the ORNL, such as the REDC, to provide on- 
site support. 

Infrastructure Issues: 
9 Ventilation System Capacity Upgrades 
9 

__ 9 Cell Structure: Replace Cell 4 Wmdow 
Electrical System Improvements for Feed and Distribution Center 
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Non-Reactor Nuclear Facilities (cont’d) 

Building 3019 (Radiochemical Development Facility and Radiochemical Processing Plant). This facility 
was built m 1943 on the ridge above the d i e r i a  on the northwest end of the plant. It has seven large alpha-beta- 
gamma processing cells and has been operated by the ORNL Nuclear Science and Technology Division. 
Uranium-233 is stored in this facility and DOE has been considering a strategy to outsource the operations and 
shut down and decolnrms ‘ sion this facility. There are security coracems associated with this facility, which is solely 
funded by the DOE Nuclear Energy Program. 

In6rastructure Issues: 
111 Ventilation System Upgrades 

o 
o 
System Improvements for Obsolete Equipment 

VOG (Vessel Off Gas) HEPA filtration in penthouse 
GBOG (Glove Box Off Gas) system replacement 

Building 3025E (Irradiate Materials Examination and Testing Facility). This facility has been operated by 
the ORNL Metals and Ceramics Division. The building is located in the center of the ORNL campus and was 
umstmcted m 1950 with a remote storage facility added and Cell 6 enlarged in 195 8. Sealed storage wells were 
installed in 1985, and a major upgrade to the Liquid I a w  Level Waste system was completed in 1998. 

This fa@ bas state-of-the-art physical and mechanical properties test equipment and is important in supporting 
the Metals and Ceramics Division’s Fracture Mechanics Group surveillance of the HFIR pressure vessel coupons. 
This facility also supports the office of Fusion Energy Systems Advanced Materials Program, DOE Basic Energy 
Sciences (BES) Materials Development Program, and DOE support for the US NRC Heavy Section Steel 
Irradiation (KSSQ Program. Work in this facility is restricted to beta-gamma contaminated materials. The facility 
has six  hot cells and a storage area. 

Infrastructure Issues: 
Cellstructure 
o Replace cell windows 
o Rebuild manipulators 
Baseline: Update Facility Drawings for Defense-in-Depth SSCs 
Hot Cells and HOOQS Ventilation System Upgrades 

a 

9 

Building 3047 (Radioisotope Development Laboratory). This facility was built in 1962 and has been operated 
by the Nuclear Science and Technology Division primarily to support the DOE Isotopes Program QW-40). The 
facility is located in the center of the ORNL, campus in Isotopes Circle. About 80-85% of the funding for the 
facility comes from the DOE Isotopes Program, with the remainder coming from support for other Nuclear and 
b v i r o n m d  Programs. It is a three-story building housing five hot cells, one of which is an alpha hot cell. The 
facility also contains seven laboratories and a decontamination room. 

Hot Cell operations include transfer of radioactive materials into DOE-approved shipping casks in a 
contamination-fiee environment. Shipping casks weighing as much as 7 tons and measuring up to 4 feet in 
diameter can be inserted m the load-out cell through top access. Bottom loaddischarge casks can utilize a 6-inch 
penetmtion in the top of the hot cell shield block to transfer sources into and out of the hot cell. A lead- shielded 
cubical with cwtom-designd glove box manipulators offers the capability to process radioisotopes where close 
visual observation or intricate manipulations are required but where hand exposure would be problematic if 
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i,, ...... 
Non-Reactor Nuclear Facilities (cont'd) 

glove box operations were utilized. The alpha portion of this facility houses a laboratory with four glove boxes 
and a small hood A second lab with existing glove box manifold and a water-shielded hot cell capable of 
operating under an inert atmosphere are available. 

Infrastructure Issues: 
9 Ventilation System Upgrades 

0 Exhaustsystem 
0 secondaryconfinement 
o Fansystems 
WasteManagement 
o 
o 
ReplacenrPgrade Three of the Four Beta-Gamma Area Hot Cell Windows 

Complete a partially installed system for L U W  collection and transportation 
No method for disposal of high-range radioactive waste 

Building 3525 (Irradiated Fuels Examination Laboratory). This facility has been operated by the Metals and 
Caamics Division since the late 1980s and was operated by the Nuclear Science and Technology Division before 
that. The facility is located in the central part of ORNL on the main road through the Laboratory. It was built in 
1963 to examine irradiated fuels and has three large hot cells on the first level that are interconnected h m  a 
ventilation and access perspective. The facility also cootains t h ~ e  individual stand-alone cells (IMGA, SEM, and 
CCCTF). "he glove box maintenance area is upstairs above the hot cells and is used for remote maintenance of 

-. in-cell equipment. 

This facility is capable of irradiated fuel exam&t~ 'on, metallurgical examination, radiography, source preparation, 
capsule disassemb ly, metallography, and some analytical chemistry. The facility is also capable of examining the 
HFIR core. The facility has supported the HFIR, the Spent Fuel Repackaging Program for the Environmental 
Management Progmn, and some isdope production program. The Nuclear Programs at ORNL depend on this 
facility capability to obtain new programs; however, the facility is presently significantly underfimded. 

There have not been major renovations to this facility, and it does not have a Liquid low-level waste tank or a 
CoMectiOn to the ORNL liquid Iow-level waste system. The Safety Analysis Report for this facility needs to be 
completed and an estimate for that work has been prepared. 

Infrastructure Issues: 

Ventilation System Upgrades 

Waste Management: No LLLW System currently installed 
o No method for disposal of high-range radioactive waste 

o Facility containment instrument upgrade 
o Exterior duct insulation replacement 
o 
Cell Structure: Refurbish cell windows 

Charging area exhaust fan replacement 

Building 4501. This building historically has been owned and operated by the Nuclear Science and Technology 
Division Chemical and Energy Research Section and W E  formerly called the High Level Radiochemical 
Laboratory. The Building was built in 1952, is located next to Building 4500 North, and has four hot cells, all 
of which have had some form of renovation m the last five years. The four hot cells are wexi for various chemical 

<.-. 
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Non-Reactor Nuclear Facilities (cont’d) 

operations and experimental procedures, primarily those concerned with radioactive waste treatment and 
immobilization technologies, and the recovery of uranium from the MSRE cleanup processes. Current operations 
in the facility support the management of the MSRE fuel conversion project. 

Recent projects include ion-exchange studies in conjunction with the Melton Valley Cesium Removal project, 
support for Savannah River tank projects, MSRE fuels projects, and sludge immobilization studies using grout 
and glass waste form. 

Infrastructure Issues: 
Ventilation System Upgrades 
o 
o 

Upgraddredesign hoods and ductwotk filtration system 
Replace underground concrete exhaust ductwork 

Building 5505 (Transuranium Research Laboratory). This 20,000-square-foot facility was constructed in 
1967 on the east end of ORNL, just southeast of 4500N, to support the HFIR/REDC TRU programs. The facility 
lm been operated by the Chemical Scienees Division. It does not contain hot cells and i s  classified as a Category 
III facility. The building contains 20 chemistq research laboratories that contain glove boxes, fume hoods, and 
specialized scientific equipment. The Motor Control Center was upgraded in 1998 and the roof replaced in 1999. 
Current programs include transuranium element chemistry and inorganic mass spectrometry support for H F K  
ZAEA, International Safeguards, Pu-238 and Navy Fuels. 

unique capabilities of this f d i  include Cf and Es metal preparation, high-temperature and high-pressure x-ray 
difhction; transplutonium metals sample preparation, and differential thermal analysis. The building also has 
a Class 100 clean-room built in 1997 and a storage vault that was added in 1973. 

Infrastructure Issnes: 
= 

Process Pump ReplawmentRJpgrades 
Ventilation System Upgrades of Exhaust Fans and Motors 

Building 7920 (Radiochemical Technology Development Center - REDC). This facility has been operated 
by the Nuclear Science and Technology Division. It is located in Melton Valley next to the €€FIR, was built in 
1963, and began operation in 1966. The facility contains nine hot cells and has been used primarily as the 
production, storage, and distribution center for the heavy-metal research program for DOE. Major activities 
include the recovery and purification of transuranium elements, which are primarily alpha emitters of high specific 
activity; and the development of processing and separations flowsheets. During the 1970s and 1980s, some 
Uranium fiael cycle development was maintained in specially designed equipment in one of the hot cells. Solvent 
extraction flowsheets for processing irradiated fuels fiom cornmercial light water reactors and fast breeder 
reactors were developed and tested, and plutonium recovery schemes were demonstrated. 

In addition to the nine hot cells, this facility has shielded caves. There is also a transfer and decontamination 
f-, which is a small, crane-portable, water-shielded cell. All hot cells are currently operable and are used for 
target manufacturing, chemical processing, and analytical work. Solid waste is handled in one of the cells. The 
facility contains a chemical makeup area for the preparation of reagent chemicals used in hot cell operations. 
There is also a standard cold chemistry laboratory, a photographic dark room, and six laboratory rooms with 
alpha glove boxes for radioactive materials handling. 
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Non-Reactor Nuclear Facilities (cont’d) 

Infrastructure Issues: 
Ventilation System Upgrades 
o ReplaceVOGscrubber 
o Replace back draft dampers, supply and exhaust systems 

o No method for disposal of high-range radioactive waste 
Electrical System replacement of supply and distritmtion systems 
Steam System Upgrades and Replacements 

Waste Management: 

Building 7930 (Radiochemical Engineem Development Center). Built in the mid-1960s for nuclear fuels 
work, this W t y  has not been operated to support its original purpose. Modifications were completed in 1987 
related to the expansion of the californium-252 salesfloan program. This building is a heavily shielded hot cell 
facility designed for remote operation using electro-mechanical and master-slave manipulators. From 1970 
through 1984, the equipment and facilities for handling and processing Californium-252 constituted the TURF 
Californium Facility in Cell G. In those operations, the Cf that is separated in Building 7920 is transferred to 
Building 7930 for additional purification prior to fabrication and distribution of sources. Preliminary work has 
been done to evaluate using this facility in support of the PPI-23 8 program. More than $40 milkion would need 
to be spent on modifications to add glove boxes for processing the materials and for modifcations inside the hot 
cells to handle this alpha-producing material. 

Infrastructure Issues: 
m Ventilation System Upgrades 

Electrical System Assessment and Improvements 
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Nuclear Facilities Documentation 

ORNL has a number of unique experimental and producticm facilities that involve nuclear or other hazardous 
materials. These facilities utilize design features for safety and implement administrative controls to minimize 
the probability and meq- of an accidental release of hazardous material to on-site and off-site receptors. 
DoErsTD.1027-92 provides guidance far the categorization of these facilities based primarily on that facility’s 
nuclear material inventory. Using this guidance, 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 implementhg the safety systems and Operating within the limits established by DOE-approved Safety Analysis 
Reports (SARs) or Basis for Interim Operations (BIOS) and Technical or Operational Safety Requirements 
(TSWOSRs) developed in accordance with DOE Orders 5480.22 and 5480.23. As part of the ORNL Project 
Mamgment Plan for Ehhancbg Non-Reactor Nuclear Facility Operations, ef€orts are underway to upgrade the 
existing Safety Basis documentation to meet 10 CFX 830, Subpart B, “Safety Basis Requirements,” by 
April 2003. 

SARUP has used a graded approach to categorize facilities and upgrade facility safety documentation. Initial 
SARUP efforts were developed in accordance with DOE Order 548 1. lB, which has subsequently been canceled 
and superseded by DOE Orders 5480.23 and 5480.22. The first phase, completed m 1989, conducted hazard 
Screening evaluations of all hazards present in all ORNL facilities. Facilities containing inventories of materials 
that exceeded the hazard screening threshold values required additional evaluation in accordan= with 548 1 .lB. 
The hazard sueenkg process resulted m the “classification” of facilities according to the potential comequ- 
of their hazards. Initially, there were four facility hazard classifications: “generally accepted‘‘ (no hazard or 
standard industrial hazards), low, moderate, or high. Nuclear Categories 1,2, and 3 and the “radiological” 
classification for facilities were eventually added. Information fiom these evaluations resulted in the need for 
facilities to upgrade current safety documentation, primarily existing Operational Safety Requirement (OSR) 
documents and to generate interim safety documentation for facility operations. 

.- 

DOE Orders 5480.23 and 5480.22, issued in 1992, required the development and implementation of Safety 
Analysis Reparts (SARs) and Technical Safety Requirements (TSRs) for all facilities classified as “nuclear.” 
DOE-STD- 1027-92 was issued to provide guidance to categorize a facility as nuclear based primarily on that 
facility‘s nuclear rnaterial inventory. The results of the 1027-92 evaluations determined the initial nuclear facility 
hazard category for all identified facilities. SARUP efforts focused on developing Basis of Interim Operations 
(BIOS) doameats as the safety basis for the continued operations at designated nuclear facilities in the interim 
until final SARs could be developed. Existing OSRs were upgraded and w e  often included as part of the BIO. 
Each BIO and updated OSR has been submitted to DOE and has received approval. These documents are 
designated as Facility Authorization Basis (FAB) docummts and will serve as the safety basis until DOE 
approves the final hazard classification presented in the detailed final SARs and TSRs. BIOs and OSRs are 
reviewed annually and updated as necessary. 

SARs and TSRs are being prepared fix the ten nuclear facilities for which ORNL has responsibility. Of these ten 
facilities, eight have approved SARs and TSRslTechnical Specifications. Efforts are u n h y  to upgrade all 
Safety Basis dommnt& ‘onto meet requirements m 10 CFlp 830, Subpart B, “Safety Basis Rule,” by April 2003. 
ORNL has ane Category 1 nuclear facility (i.e., HFIR), six Category 2 facilities, and four Category 3 facilities. 

Changes and modifications to a nuclear facility or to the existing FAB documentation will be evaluated to 
determine XDOE approval is required using the Unreviewed Safety Question Determination (USQD) process 
as required by DOE Order 5480.21. All FAB changes evaluated by USQDs b m e  part of the FAB 
documentatiOn and are incorporated into the FAB during the annual review and update. 
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Nuclear Facilities Documentation (cont’d) 

Hazard categorizatiOn did not i m  any ORNL facilities with chemical hazards which ex& threshold levels 
that would require implementation of the OSHA Process Safety Management Rule (29 CFR 19 10.1 19) or the 
EPA Risk Management Plan Rule (40 CFR 68). 
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Project Descriptions by Master Plan Phase 

M.1 PHASE I PROJECTS (FY 200246) 

M.1.1 Line Items - Phase I 

Spallstion Neutron Source (ADS S97DO046, FY 1999 Landlord LI) 

The SNS is a new world-class experimental facility designed to meet the national need for neutron 
scatteting and related research. The facility will be available to scientists from universities, fiom 
idusby, and fiom other federal laboratories. The SNS will be equipped with an initial complement of 
advanced instruments for neutron beam research. 

The facility will be built around a spallation neutron source. Combining the higher source power with 
improved experimental facilities wiU create a useful neutron flux significantly higher than is now 
available at any facility in the wid. There will be beam lines for neutron scattering instruments or other 
neutron research equipment in experimental halls. The potential also exists for the development of 
entirely new limes of scientific research based on the enhanced capabilities that will be available in the 
SNS facilities. 

The primary objectives in the design of the site and buildings for the SNS are to provide the optimal 
facilitis for utilization of neutron beams and to address the mix of needs associated with the operating 
facility and the user community. 

The objectives stated above are being met with a group of major structures which include an ion source, 
a linear accelerator, a klystron building, an accumulator ring, beam transport, aa experimental hall that 
includes detectors and instrumentation, and CapabiMes for remote servicing of the spallation targets. 
Also included on the site are facilities to support the needs of operations staE, technical support staff, 
and users. 

In a reW project, 0% The University of Teamesee (UT), and the State of Tennessee have initiated 
plans for a Joint Institute for Neutron Sciences (JINS). This facility will enhance the utility of the SNS 
and the High Flux Isotope Reactor (HFIR) by providing meeting facilities, offices, laboratories, a 
communication center, and housing for scientists and engineers from universities, industries, and the 
international research community. It will also be a focus for expanding neutron science R&D with UT, 
other regional universities, and industrial collaborators and wil l  serve as an interface and economic 
development gateway for outside access to O m ’ s  neutron science facilities. 

Electrical Systems Upgrade (ADS C97D0106, Fdl2000 Landlord LI) 

The ORNL electrical distribution system requires significant restoration anal expansion to assure the 
continued operation in support of the research and operation missions of the Laboratory. Electrical 
components throughout the Laboratory are obsolete and incramgly dangerous to operate. Specific 
h d e d  activities associated with this LI include the €oUowing: 

Overhead Feeders 244 and 264 Upgrade. The 13.8-kV overhead feeders run fiom the ORNL 
Primary Substation to the 7600 Area Robotics and Process Systems Divisilon facilities. The feeders 
serve the 6010 Oak Ridge Electron Linear Accelerator, the 601 1 Computhg and Telecommunica- 
tions Facility, the 6012 Computer Science Research Facility, and the 5510 Analytical Mass 
Spectrometer Laboratory; they also serve as a dual-feed to the 4509 and 2632 major 2.4-kV 
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secondary substations within the Laboratory. The feeders will be completely rebuilt to ensure 
reliable continuation of service. 

Electrical Metering System Installation. A computerized electrical metering system will be 
installed in the ORNL electrical distribution system. Electrical meters will be installed on major 
distribution feeders and on significant facilities throughout the Laboratory. 

Building Electrical Service Entrance Upgrades. Obsolete and inadequate switchgear, 
transformers, and conductors will be replaced at the main service entrances of Buildings 25 19, 
4501,45OOS, and 5500. New switchgear and cabling will be added to the bus ties in Buildings 
4500N and 4500s. 

Suhstution 4509 Improvemts. Secondary Substation 4509 will be upgraded by installing two new 
13.8/2.4-kV9 7500-kV transformers, and new 2.4-kV switchgear to form a 13.8-kV primary 
selective arrangement and a 2.4-kV transformer and switchgear double-ended arrangement. 
Ekisting 13.8-kV switchgear “A” will be reinsulated and refurbished. A 13.8-kV primary selective 
system arrangement will be provided for two internal Building 4509 service transformers. 

Laboratory for Comparative and Functional Genomics (ADS S97DO043, FY 2001 Programmatic 

LI) 

This project will construct the Laboratory for Comparative and Functional Genomics, housing about 
50,000 mice. The laboratory employs expertise in mouse genetics mutagenesis to generate and analyze 
mutations that add fimctional information to specific human DNA sequences. These mutant stocks are 
a matchless resource for advancing understanding of the complex mechanisms underlying the 
development and functioning of biological systems. In addition to space for 50,000 mice, the facility will 
provide ancillary laboratories for experimental breeding and necropsy activities, a specific pathogen-free. 
design, a 100% fresh air facility with 12 to 15 air changes per hour, temperature and humidity control, 
variable intensity lighting, an emergency power supply, a loading dock, “silent” low-frequency fire 
alarms, and vermin-proofed cauking and sealing. 

The facility will be located on the ORNL reservation at the west end of the site, which will be convenient 
to researchers and guests without concern over restricted access. The laboratory will be adjacent to the 
new &vironmmtal and Life Scienm LaboratoIy, Building 1060, Life Sciences Division Buildings 106 1 
and 1062, and will be convenient to the Environmental Sciences Division for cooperative research 
collaborations. 

Fire Protection Systems Upgrade (ADS A99DO018, FY 2001 Landlord LI) 

The following projectdtasks of the proposed upgrades are in support of the ORNI, fire protection 
systems: 

Erx;tend automatic, *-pipe sprinklers throughout offices, comdors, and under the attic floor slabs 
in Wings 1 4  of the Central Research and Administration Building (4500N). These specific areas 
are not currently protected with a ftre suppression system. 

Replace numerous fire alarm control panels with modem fire alarm equipment and modify alarm 
devicdevacuation horn circuits to utilize the full capability of the new control panels. Many fire 
alarm control panels and annunciators at ORNL are 30 to 40 years old and operate via antiquated 
technology (springs and shunts) which do not permit intedace with modem fire detection and fire 
alarm initiation devices. These older panels also do not perform self monitoring of fire alarm and 

M-4 



,/....... 

,,. 

evaLxlation horn circuits as required by mandated National Fire Codes, and replacement parts are 
not available to facilitate timely maintenance/repairs. 

Upgrarse the Central Fire Alarm Receiving Station at the ORNL Fire Ikpartment Headquarters to 
replace autiquated equipment currently pedoming this vital function. This 20-year-old equipment 
monitors the Condition of fire alarm systems and provides notification of fire alarm system 
activatian for more than 200 buildings at the ORNL main site. It is imperative that this equipment 
remain highly reliable and that replament parts be readily available. As the equipment ages, 
replacement parts are more difficult to procure and maintenance costs increase, resulting m 
questionable reliability. 

Upgrade fire alarm system for Building 4505. The fire alarm upgrade includes the following: 
replacem& of the shunt-trip type fire alarm munciam panel, elimination of heat-actuated devices 
throughout the faciiay and replace with water flow switches for zone annunciation, and replacement 
of the horn panel in the east stairwell controlling all evacuation horns in the building. 

Upgrade fue alarm system for Building 450 1. The fire alann upgrade includes the following: 
elimination of one of two master fire alarm boxes (MFAEl) which serve 4501, replacement of two 
shunt-trip type fire alarm annunciator panels adjacent to the two existing MFABs and an auxiliary 
annunciator panel near the sprinkler system risers m the basement, elimination of heat-actuated 
devices hughout the facility to be replaced with water flow switches for zone annunciation, and 
replacement of the horn panel in the east stairwell controlling all evacuation horns within the 
building. 

Replace the 55-year-old, 16-inch underground water main in the 6000 Area of ORNL with 
approximately 7000 feet of new lines. Associated isolation valves, pressure reducing valves, 
hydrants, and valve pits will be installed with the new water main. 

Laboratory Facilities HVAC Upgrade (ADS A99DO017, FY 2001 Landlord LI) 

shis project will upgrade W A C  systems that serve most of O W ' S  major multiprogram research and 
related support facilities that have been in service for over 30 years and are in need of renovation, 
upgrade, or replacement due to age. This deteriomted condition is resulting in a growing number of 
repeated operational interruptions, prolonged equipment downtime, and haeasing maintenance cost. 
Repair is often conpllicated by di€€iculty in finding re&mnent parts for units that are now obsolete. The 
interruptions are affecting experimental quality assurance for a significant number of the laboratories 
and are causing problems for supporting computer systems and service shops. 

The scope of work will include (1) installation of the primary/secondary central chilled water plant 
pumping system in 4509; (2) installation of a 4501/4505 chilled water tie-in; (3) installation of a chilled 
water coil h i &  3500E air handler; (4) replamnent of4501 and 5500 air handlers; and ( 5 )  replacement 
of tbe 4500s reheat system. 

SANS Guide Hall, HFIR (ADS AAODO050, FY 2001 AIP LI) 

This small angle neutron scattering (SANS)  Guide Hall will provide space for new SANS instruments 
on cold beam guides ftom the HB-4 beam port of the DOE High Flux Isotope Reactor (HFIR) at O m .  
The scope of work will involve the relocation of utilities and the construction of the following: 
foundations and a reinforced concrete slab, metal building structure with overhead crane, electrical 
services, WAC system, rest rooms, and limited sample preparation space. This new facility will house 
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ho SANS machines and some smaU laboratory spaces. Additional instruments, including spectrometers 
fkom Brookhaven, SNS, and other facilities, can also be accommodated, 

Center for Nanophase Materials Science (ADS AAlDO002, FY 2002 Programmatic LI) 

The Center for Nanophase Materials Science ( C N M S )  will conskt of a new multistory, multipurpose 
building of approximately 80,000 square feet. It will be located near the Spallation Neutron Source 
Complex and will house the core support facilities, offices, and laboratories necessary to ensure the 
mission of the CNMS. The location and synergy of the functions planned for this facility will provide 
valuable support and services to a broad user base of educational, industrial, and research organizations. 

Since the late 1980s, there has been a recognized need to enhance US. capabilities and ensure leadership 
in the synthesis of materials. The CNMS will integrate nanosmle research with neutron science, synthesis 
science, and theory/modeling/siation, bringing together four areas in which the United States has 
clear national research needs. The CNMS will play an important role in elevating the U.S.-based neutron 
science R&D community to levels found elsewhere in the world and helping it assume a scientific 
leadersb role in emerghg research on nanoscale materials and processes. ORNL will become a world- 
class leader in CNMS-based research. 

Research Support Center (ADS A99DO056, FY 2002 Landlord L1) 

The Research Support Center will consist of a new multistory, multipurpose building of approximately 
50,000 square feet. It will be located north of the Central Research complex and will house the core 
support service fidities required in support of the effective operation of a national research laboratory. 
The Research Support Center will serve as the comerstone and focal point of the East Research Campus 
envisioned m the Facilities Revitalization Project. This building will be an attractive state-of-theart 
facility with easy visitor access, reflective of the Laboratory's stature and as functionally flexible as 
possible. The location and sy~xgy of the fimctions planned for this facility will provide valuable support 
and Services for the nationally respected ORNL research community, visitors and guests, and DOE. This 
building will include an auditorium and conference center, cafeteria, visitor reception and control area, 
and support offices for approximately 50 occupants. Sustainable design features will be incorporated 
where practical, The estimated payback period for this project is two years. 

4500 North and South Modernization Upgrades (ADSs - AAOD0056, AAODO057 Multiyear 
Landlord Li) 

The proposed projects are integral parts of the new Facilities Revitalization Project (FRP) for 
revitalization of ORNL's research capabilities and inhstructure in support of the DOE-SC initiative to 
modepnize their national laboratories. Consistent with DOES approved Institutional Plan for ORNL, new 
laboratories, supporting offices, and the necessary support facilities are being proposed for construction 
as part of an integrated new campus en- in the area north and east of the 4500 North and South 
Buildings complex. The 4500 North and South complex will be modemmd e to provide laboratory, office, 
and support hctions. The overall goals of this facilities revitalization initiative are to reduce the 
burdensome costs of maintaining the current inventory of facilities 50 years and older, provide a safer 
environment for current staffactivities, and ensure ORNL's ability to conduct world-class science in the 
2 1 st century, including attracting and retaining world-class research scientists. The payback period is 
approximately six years. There are eight separate upgrade projects in these two facilities. 4500N (Wing 
4) and 45005 (Wings 1 and 4) are in Phase I. 
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Radioactive Ion Beam (RIB) Upgrade (AD!3 A99D0043, FY 2002 AIP LI) 

.- ... .. 

This project will provide for improvement of the Oak Ridge Isochronous Cyclotron (ORIC) and the 
associated tandem electrostatic accelerator. The propmed project is located in the Holifield Radioactive 
Ion Beam Facility (HRIBF), Building 6000, at ON%. 

ORIC's light-ion primary beams are used to produce radioactive atoms fiom fusion reactions in thick 
targets on a Radioactive Ion Beam (RIB) Injector. Ions &om the RIB injector are mass analyzed, 
accelerated with the 25-MY tandem electrostatic accelerator, and used for the RIB experimeutal 
program. RIB intensity is propottianal to the ORIC light-ion beam intensity, and accelerated RIB energy 
and quality are determined by the tandem electro&tic accelerator. The number of hours of beam- 
on-target per year is impacted by reliability of both accelerators and ORIC component activation. 

Major ORIC improvements are needed to reduce activation and radiation exposure to operations 
personnel and to assure reliable, high-intensity operation. Similarly, tandem electrostatic accelerator 
improvements are needed to assure reliable, high-availability operations and the abfity to efficiently 
accelerate and transport very low intensity RIBS. Ekpected benefits include increased upper limits on 
ORIC beam intensity, reduced ORIC activation, improved abilii to handle activated components 
consistent with ALARA principles, improved operation efficiency, reducedl down time, and reduced 
operating costs. 

Energy Reliability and Efficiency Laboratory (ADS AAlDO041, FY 2004 Programmatic LI) 

This project will construct a new multistory building of approximately 52,000 square feet, the Energy 
Reliabdity and Elliciiciency Laborato~y (EREL). The EIWL will be located at the north enttance of ORNL 
and will provide f-es for research and development activities in support of DOE'S Office of Ehmgy 
Efficiency and Renewable Energy (EEREi) program initiatives in distributed energy resources, electricity 
transmission and distribution, and net zero energy building systems. The ElREL will be an attractive 
stateof-art facility designed to operate as a demonstration of energy efficiency technology. Energy 
StaP certificatian will be sought for applicable portim of the building, which wiU include on-site power 
genemtion, virtual laboratory capabilities, and built-in flexibility to incorporate new research and 
development and next-generation technologies. ApFroximately 80% of the building's net usable space 
will be dedicated to research facilities including kighbay space for large equipment and integrated 
systems demonstration. Two 2-ton cranes will be provided. The remainder of the space will contain 
offices for approximately 40 occupants, coderencdmeeting room@), and break rooms. The building 
structure will be steel and will be clad with an aesthetic low-maintenance exterior. An advanced heating, 
ventilating, and air-conditioning (€WAC) system will provide cost-effective, energy-conserving space 
conditioning u t i l i  the waste heat fiom on-site p o w  generation. Land improvements will include 
service drives, walkways, drainage, and landscaping. Utilities will be extended fiom the existing 
distribution systems adjacent to the site and upgraded as required. The EREL, will be a showcase for 
sustainable energy technologies and design practices. It will be designed and engineered to achieve a 
silver rating based on the Leadership in Energy and Ehviromental Design (mm) rating system 
developed by the U.S. Green Building Council. 

ORNL Primary Substation Upgrades (ADS AAOW094, FY 2004 Landlord LI) 

The ORNL Primary Substation Upgrades project will replace and restore components of the ORNL 
primary Substation. It will replace an aged and inef€icient power transformer and regulating transformer, 
and will replace the Bus No. 1 13.8-kV Oil Circuit Breakers (OCBs) with new metal-clad switchgear- 
ccmtaining vacuum-insulated circuit breakers. The project will replace existing mechanical relays with 
advanced micropmassor-based protective relay systtxm. Grounding improvements will be provided to 

M-7 



improve the safety of the substation. Other aged and deteriorated components of the substation will also 
be replaced This project is part of a phased infrastructure upgrade to restore the electrical distribution 
system serving ORNL. The ORNL primary substation is the only source of electrical power to the ORNL 
site. Most of ORNL's electrical distribution system was installed in the early 1940s and the mid 1960s. 
A phased upgrade of deteriorated and deficient electrical systems was started in the 1980s. Estimated 
return on investment for this project i s  25.8%, with a simple payback period of approximately 10 years. 

Proteomics and Protein Complex Analysis Laboratory (ADS AA2DO115, FY 2004 Programmatic 
Landlord) 

The Proteomics and Protein Conqdex Analysis Laboratory will consist of a 13O,OO-square-foot, $1 50M 
laboratory /office complex. This building would house facilities for cell growth, molecular biology, 
protein chemistry, mass spectrometry, protein analysis, and computational biology. To meet the needs 
of the Genomes to Life (GTL) program, these facilities would be highly automated to permit high- 
throughput analysis of proteins and protein complexes. An important part of this facility is the 
development of new biological, analytical, and Computational tools to improve sample throughput and 
information content required for the GTL program. This research will take advantage of multi- 
disciplinary teams comprised of biological, physical, engineering, and computational scientists from 
across ORNL and outside laboratories. The Proteomics and Protein Complex Analysis Laboratory will 
be designed to be a unique national resource to provide critical information on proteins and protein 
complexes to the biological community and to be a focal point for development of new analytical and 
computational capabilities in support of the GTL program. 

Manipulator Repair Facility (ADS AAODo017, FY 2005 Landlord LI) 

' I le Manipulator Repair Facility will provide a consolidated facility for hot cell manipulator repair and 
refurbishment in support of all of the ORNL hot cell operations. It will consist of approximately 20,000 
square feet of clean and contaminated manipulator wash areas, a boot fabrication shop, and all necessary 
support facilities to support the repair and decontamination of master/slave and electromechanical 
manipulators. The facility will be sited to best service the primary users of manipulators and will include 
process and liquid low-level waste line tie-ins and HEPA filtration systems for contamination control. 

Potable Water System Upgrade Phase I (ADSs C97DO061, F Y  2005 Landlord LI) 

The Potable Water System Upgrade, Phases I and LI, will replace or refurbish aged water lines serving 
the primary research and support facilities in the central campus area of the Laboratory. The main lines 
Nnning along Central Avenue and the north side of the Building 3508/35 17 Area will be replaced in the 
first phase of the project with the Laboratory facilities north of Central Avenue in the vicinity of First 
Street and the 3047 Isotopes Area. Because of the subsurface contamination concerns within the central 
campus, multiple technologies are being evaluated for this project, including standard below-grade pipe 
replacement, above-grade insulated piping, and in-situ lining of existing lines where appropriate and 
feasible. A preliminary estimate of return on investment (ROI) is 10% with a payback period of seven 
years. 

Laboratory Facility Ventilation System Upgrade, Phase X (ADS A98W007, FY 2005 Landlord 

LI) 

?he Laboratq Facility Ventilation System Upgrades, Phases I and II, are projtxts that will modernize 
ventilation and exhaust systems in approximately ten ORNL facilities, totaling over 200,000 square feet 
of space. Ventilation and exhaust systems in many OIUIJL facilities are in serious need of upgrade to 
continue service at any level. Some laboratory areas are not used for research because of a lack of proper 
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ventilation. Systems feature 35-year-old equipment applied in a 35-year old design concept. In many 
systems, the exhaust Ctucting and filter housings are seriously conroded and have only a marginal firture 
life expe&my. New exhaust fans, ducts, hoods, and an EPA-compliant stack are needed for compliance 
with regulations. The majority of these duct/housing units are contamination zones that will require 
closely controzledulork conditions. A preliminary estimate of a payback period for this project is seven 
to nine years. 

M.1.2 State of Tennessee Funded Facilities - Phase I 

Joint Institute for Computational Sciences and Oak Ridge Center for Advanced Studies (ADS 
AAlDoo39, FY 2002) 

This 45,000-square-foot statefimded building will house the following: 

The Joint Institute for Computational Sciences (JICS), a user- and visitor-oriented facility to provide 
access to high-performance cornputen, inspire collaborations and outreach between ORNL and 
partnering universities, facilitate enhanced high-speed networking systems, and faditate auxiliary 
technologies. This facility will house computing system laboratories, offices, and meeting space for 
collaborations. 

?he Oak Ridge Center for Actvanced Studies (ORCkS), a theoretical and applied R&D-oriented facility 
to explore grand queries, big thoughts, and major potentials for long-term program development for 
ORNL, and cure universities. This facility will house stateof-the-art collaboration meeting rooms with 
teleconferencing and computing networking, offices, and an information resource center. ~. ... ~ 

Joint Institute for Biological Sciences (ADS AAtlD0085, FY 2004) 

The Joint Institute for Biological Sciences will be a Statefunded center for the promotion and 
devebpment of collaborative education and research in the biological sciences of hnctional genomics, 
struchd biology, and computational biology and bioinformatics. This 60,000-squarefoot facility will 
house office, laboratory, process, and meeting space for collaborations. 

Joint Institute for Neutron Sciences (ADS MOI)ao088, FY 2005) 

O W ,  The University of Tennessee (UT), and the State of Tennessee have initiated plans for a Joint 
btitute far Neutron Sei- (JINS). This facility will enhance the utility of the SNS and the High Flux 
Mope Reactor (HFlR) by providing meeting facilities, offices, laboratories, a communication cater, 
and housing for scientists and engineas &om universities, industries, and the international research 
community. It will also be a focus for expanding neutron science R&D with UT, other regional 
universities, and industrial collaborators, and will serve as an interface and economic development 
gateway for outside access to O m s  neutron science facilities. 

1121.3 Private Sector Funded Facilities - Phase 1 

Computational Science Building (ADS AAODOOSll, FY 2002) 

. .r.. 

The Computational Science Building will provide over 82,000 net square feet of statewf-the-art 
computer labs, offices, and a petascale climatecontrolled supercomputer machine room to provide 
tesearch space for the Wst-growing mission area at ORNL. This facility is essential to accOmmOdate 
the anticipated 50% &and funding annual growth, as mll as to maintain O W ' S  standing as one of 
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DOE-SG’s premier computational facilities. The building will allow for consolidation of almost 300 
research staff limn six existing ORNL 1Facilities and will result in over 50,000 square feet of usable space 
bang made available for ORNGwide staff consolidation. Return on investment (ROI) is anticipated to 
exceed 15% annually, with a payback of less than 10 years. 

Engineering Tecbnology Facility (ADS AAOD0092, FY 2002) 

The Engineering Technology Facility (ETF) will allow for the consolidation of staff and research 
operations fnrm the ORNL facilities at the Y-12 National Security Complex to the main ORNL campus. 
Almost 170 staff will be housed at the ETF, with a net reduction of over 300,000 square feet of high- 
cost, 40-year-old legacy facilities. State-of-the-art engine testing labs, d d r y  research labs, a clean 
room, and high-bay space will provide continued growth opportunities for this important research 
division Due primarily to the elimination of expensive Y- 12 space, an ROI of almost 20% is expected, 
with a payback period of six to seven years. 

Research Office Building (ADS AAODO090, FY 2002) 

The Research Office Building will provide over 80,000 net square feet of space for consolidation of 
research and support stafYfmm substandard space at ORNL and from various off-site leased buildings. 
A total of over 450 staff will be housed in this office-only building, with approximately 25% of that 
space reserved for staff from the 4500N and 4500s complex mho will be temporarily dislocated from 
their offices during that multi-year laboratory rehabilitation. Considering the value of maintaining 
efficient operations during these renovations and the elimination of over 125,000 square feet of 
substandard space at ORNL, the ROI for this facility is expected to be in the 10 to 15% range, with a 
payback period of less than 10 years. 

M.1.4 Major GPP Projects - Phase I 

Laboratory Expansion for Nanoscience Metrology and Instrumentation (ADS A99W020, 
FY 2000 Landlord GPP) 

An upgrade to laboratory space in Building 3500 is proposed. The modifications in the east Wing of 
Building 3500 will provide approximately 3000 square feet of additional usable modular clean room 
laboratory space and reanfigurable office space for the proposed Laboratory Expansion for Nanoscience 
Metrology and Instrumentation. 

Rooms 7 ,8 ,9 ,  and 10, located on the east side of Building 3500, cwrrently house a small conference 
room, laboratories, and shophtorage areas. Modifications to these room will create usable space to 
accommodate a modular clean room and its associated services. The modifications will include 
replacement of the mom’s \;cnest wall, removal of the room’s ceilings, and relocation of existing services. 
In addition, Room A-19 in Building 3500 will be converted from laboratory space to an electron 
microscope facility. The conversion will require modifications to the room W A C  system and possible 
foundation modifications for vibration isolation. 

Eire Protection Systems Upgrade (ADS 07DO071, FY 2001 Landlord GPP) 

Fire protection systems at facilities within ORNL are increasingly demonstrating lack of reliability and 
degradation of system cumponents relative to age and exposure to corrosive conditions. This project will 
provide the following improvements: 
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Upgrade of fire sprinklers in the Central Research and Administration Building (4500s). This 
upgrade will include the extension of fire sprinklers into some areas not currently protected and 
interface modification between the sprinkler systems and the fire alarm systems. 

Future year projects: 

Replace identified aged and failure-prone automatic preaction sprinkler system deluge valves with 
highly reliable automatic wet-pipe sprinkler system alarm valves in the High Voltage Accelerator 
Laboratory (5500), the High-Level Radimhemical Laboratory Building (4501), and the 
Experimental Engineering Building (4505). 

Replace identified aged and maintenance-intasive automatic dry-pipe sprinkler systems with 
reliable and effective automatic wet-pipe sprinkler systems in the General Stores, Shipping, and 
Receiving Complex. 

Upgrade 4500N Wing 5 alarm system and connect it to the 4500N alarm system. 

Upgrade antiquated fire alarm systems in the HFIR Building. 

Upgrade antiquated fire alarm panels in various O W L  buildings. 

Replace fire doors in 4500N between the wings and main corridors. 

Upgrade fire barriers in ORNL facilities. Natiocal Fire Codes and regionaVDOE-adopted building 
codes contain requirements to limit the spread of fire to a certain square foot area. The Life Safety 
Code requires physical separation in protected means of egress. Both code requirements must be 
met by installed fire barriers, which are rated by Und&ters’ Laboratories, Inc. (UL) to withstand 
a fire for a time period (e.g., one-hour rated, two-hour rated, etc.). These two old, very large 
administrative and research facilities do not currently have required fire barriers in place. 

Install early warning smoke detectors to provide area protection in the CESAR and give early 
indication of an incipient fire to fire response forces. High-value robotics research is conducted at 
the CESAR Laboratory in Building 6010. High-value, one-of-a-kind robotics equipment and work 
stations in this densely populated laboratory crea% the potential for a fire loss exceeding $1 million. 

Replace the manually operated gasoline engine driver and water pump in Pumphouse Number 7953, 
which were installed in the early 1960s. This pump supplies fire protection and potable water to 
the DOSAR Site, which includes the Radiation Calibration Laboratory (7735), laboratories 
handlmg radioactive material in Buildmg 77 10, and Buildmg 7709, which i s  currently being utilized 
for storage of unique, onesf-a-kind replacement parts for the HFIR. Recent tests of the aged pump 
and pump driver resulted in a failure to operate. This project will replace the manually operated 
pumping system with an automatic starting pump, along with updating the aged mainte- 
nance-intensive equipment with modem equipment. 

lnstall a fire alarm system in Building 7604, which is used for storage of experimental and test 
equipment such as development hardware, computers, and instrumentation, A portion of the 
building is used periodically as a control room for experiments conducted in adjacent areas outside 
the building. No personnel are housed full time in this building, but some personnel enter the 
building on a regular basis as part of their responsibilities, particularly when there is experimental 
activity in the cuntrol mom area. The building has no fire protection system other than portable fire 
extinguishers. This activity adds a ftre protection alarm system to Building 7604. Fire and smoke 
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detectors will be installed in Building 7604 and will be connected to an existing fire alarm system 
in adjacent Building 760 1. 

East Campus Electrical Systems Upgrade (ADS AAODO058, FY 2001 Landlord GPP) 

This ADS will provide the fesources necessary to extend the existing 13.8-kV electrical feeder #254 into 
the new east end campus area and set transformer stations, as needed, to provide electrical service to the 
new facilities to be located there. For aesthetic purposes, the new electrical services will be run 
underground in a concrete ductbank and placed in an established utility easement that will be flexible 
enough to provide for future expansion within the area without requiring constant utility relocations. 

7603 Hiighbay Upgrade (ADS A99DO098, FY 2001 Landlord GPP) 

This project will provide a needed upgrade to the highbay of Building 7602 to return a portion of an 
unused facility under EM40 into a vital ORNL work and research space. The project will involve 
covering the pit area with the fabrication and installing pit cover blocks, removing and dispositioning 
contaminated equipment, decontaminating floors and walls, and painting of surfaces. 

6026 Gravel Lot ExtensiodPaving (ADS AAlDO037, FY 2001 Landlord GPP) 

This project will provide for paving the existing gravel lot and expanding the existing 6026 Gravel 
Parking Area south of the 6026 Trailers. Thk expansion is necessary to replace parking areas eliminated 
duetocQmtNdY 'on of new facilities in existing parking east of 4500 North. The expansion will provide 
space for approximately 200 additional spaces in this existing lot. 

O W  Wayfinding Signs (ADS AA2DO095, FY 2002 Institutional GPP) 

This project will provide new signage and associated landscaping at various entrance locations along 
Bethel Valley Road and on-site within the bounds of the 7000 Area and the west end of the Laboratory. 

6026 North Parking Lots (ADS AAlDO047, FY 2001 Landlord GPP) 

This project will provide for the expansion of the 6026 north parking lot in order to provide additional 
parking areas to support the ORNL Facilities Revitalization Project, 

5* Street/Southside Avenue Parking Lot (ADS AAlDO048, FY 2002 Institutional GPP) 

, This project will provide for additional parking areas north and south of Southside Avenue, just to the 
west of 5th Street, to support the ORNL Facilities Revitalization Project. 

9 Street Entrance (ADS AAlDOO49, FY 2002 Institutional GPP) 

This project will provide employees and visitors with improved access to the ORNL East Campus Area 
and to new parking located north of 4500N. The current access will be eliminated due to construction 
of new buildings in support of the ORNL Facilities Revitalization Project. 

Central Avenue Extension (ADS AA2DO111, FY 2002 Institutional GPP) 

This project provides for the extension of Central Avenue into the newly developed East Campus mea. 
Landscaping features, including walkways, outdoor gathering areas, etc., will be provided along the 
extension of Central Avenue. 
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East Campus Entry and Parking Area (ADS AA2DO112, FY 2003 Institutional GPP) 

. . ~ .  . 

._ .. . . . .. 

This project will provide a new entry drive into the East Campus area, a parking court for visitors, and 
an hbqmtive terrace COMecting the new state funded Joint Institute for Computer ScienceIOak Ridge 
Center for Advanced Studies with the DOE fimded Research Support Center. 

Quadrangle Common Area (ADS AA2MH)59, FY 2003 Institutional GPP) 

This project provides for the development of the cezltral area of the East Campus area with pedestrian 
ways cormecting the sunround facilities, and landscaped plazas adjacent to the facilities to enhance the 
utility of the exterior space betwleen the facilities 

Advanced Materials CharacterLzation Laboratmy (ADS AAOwo63, FY 2001 Landlord GPP) 

The Advanced Materials Characterization Laboratory, a new 15,000-square-foot structure that will 
providethe~ualityenviromnent required to optimize performance of sophisticated characterization 
equipment essential for the next generation of advanced materials R&D, will provide for the 
cddkat ion  of advanced materials structural characterization equipment. Electron microscopes, atom 
probe mi-, and nartoindeslter mechanical properties equipment are now housed in buildings that 
barely me& the xnan-' req-ts for Optimum operation of this equipment. It is clear that the 
current buildings will not allow ORNL. to maintain state-of-the-art instrumentation for the next 
genmtion of this equipment. 

Rebuild Steam Station and Supply Kphg, 7920 ( A D S  AOlDOO19, FY 2002 Institutioml GPP) 

All oomponeflts of the existing steam supply, distribution, and umtainment systems in 7920 are aging 
and rapidly approaching the end of their operational lives. "Pinhole" leaks have developed in threaded 
lengths of fittings, valves, joints, and junctions (tees, unions, y's, etc.). 

Thae atz several steam stations throughout the facility that will require fittings, pressure reducers, and 
blowout protection. 

Sewice &trance - 100 psig steam comes into 7920 at the northeast corner of the mechanical equipment 
room (This room houses a GE chiller, etc.) 

A 100 psig header splits off to two separate headers, one at 100 psig and one at 1 5 psig. 

The 15 psig lines are routed thrwghout the facility, to feed preheatem and reheaters on all of the W A C  
systems. 

The 100 psig steam lines provide steam for evaporators and steam jets throughout the hot cells and pipe 
tunnels. 

An mterestjng safety issue involves the use of copper lines to conduct the steam to various places in the 
facility. 

Scope of Work also includes for the 15 psig headers - two steam stations and about 300 feet of steam 
line 2 to 4 inches in diameter. For the 100 psig header there would also be two redwing stations and 
about 100 feet of steam line. 
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7600 lEpighbay Bujlding (ADS AAODOO72, FY 2003 Landlord GPP) 

The Fusion Energy Division (FED) is an ORNL facility located at the Y- 12 National Security Complex 
on Bear Creek Road. For the past several years there have been several attempts to relocate the FED 
facilities to the ORNL site because of the inmasing costs of m a i n t a i i  the old World War 11 stnrctures 
m which the FED is presently located. Other reasons for leaving the Y- 12 site are the access problems 
for f d g n  naticmals, with which FED colhbomks, legacies of umtamhation in the FED building itself, 
and the increasing (and uncertain) mission burden at the Y-12 Plant. The most recent efforts for the 
Laboratoryrevitalizatt 'on have placed the FED in the 7600 Area. The primary reason that the 7600 Area 
mas selecaed for the FFD is because of the availability of electrical power. FED requires 16 1 -kV power 
distribution with 13.8-kV feeders for their basic infiasgucture. 

Currently, the relocation of FED personnel to the 7600 Area, in accordance with the ORNL 
Revitalization Program, indicates there is a shortfall in available laboratory space. In order to achieve 
the relocation of FED to the ORNL campus, a new highbay laboratory will be required in the 7600 Area 
to carry out current and firture programs and projects. This project will provide a highbay facility with 
a bridge crane of approximately 8000 square feet. 

Upgrade Sewage Collection System (ADS AAlDO016, F'Y 2002 Institutional GPP) 

This project will make improvements to the ORNL Sanitary Sewage Collection System that are 
necessary to aGcommodate the facility modernization plans. Facility modernization and additions will 
result in a shift m population centers at the Laboratory that will require upgrading sewage collection 
pipkg and sewage pumping stations. Adhitonal f$cilities mthe area to the east of 4500N and to the 'INest 

of Building lo00 will place new loads on collection piping and sewage pumping stations currently in 
place. Line size will need to be inmeased to meet State requirements and pump station capacity will be 
increased to accommodate the new Mows. 

aElR Permanent Pool Storage Tanks Project (ADS AAlDO007, FY 2003 Programmatic GPP) 

The project scope includes the design, construction, and installation of new aboveground tanks on 
support foundations to replace the underground pool water storage tank which has been abandoned. 
Three tanks (txw 30,000-gallon and one 20,000-gallon) will be used for a total capacity of 80,000 
gallons. The piping arrangement will allow the tanks to be filled and drained together to hction as a 
single tank or as individual tanks, as may be required. 

'Ihe new tanks will be doublewalled stainless steel. The piping will include monitoring and secondary 
containment f m .  Appropriate elechical controls will be provided Any leakage will be routed to the 
process waste drain system. 

HFIR Maintenance Building (ADS AAOW053, FY 2004 Programmatic GPP) 

The current HFIR maintenance shop is cmtabed in Building 7910, which is also an office building. The 
shop is about 3500 square feet. This building was built in 1963. The maintenance facilities are not 
adequate to maintain and support reactor operations in the manner required by today's standards. The 
reactor is expected to operate another 30 years, and the operating components must be maintained, 
replaced, and upgraded. The current facility is not adequate to do this work. Improvements are needed 
to resolve cmcans with adequate materials control, records storage, materials storage, and housekeep- 
ing. These concerns deal with adequate controls of equipment and documentation necessary to ensure 
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safe Operations and shutdown. A new 10,000-square-foot maintenance facility will be constructed west 
of the HFIR Building. 

FED Cooling Tower System (ADS AAOD0082, IW 2002 Programmatic GPP) 

The Fusion Energy Division (FED) is an ORNL facility located at the Y- 12 National Security Complex 
on Bear Creek Road For the past several years, there have been several attempts to relocate the FED 
facilities to the ORNL, site because of the increasing costs of maintaining the old World War II structures 
in which the FED is presently located Other reasons for leaving the Y- 12 site are the access problems 
for foffign nationals with which FEJ3 collaborates, legacies of contamination in the FED building itself, 
andincreasi(anduncertam . ) mission burden at the Y- 12 Plant. More importantly, the new UT-Battelle 
management team has stressed the need to have all ORNL facilities located within the bounds of the 
ORNL campus. The most recent efforts for the Laboratory revitalization have placed the FED in the 
7600 Area. The primary reason that the 7600 Area was selected for the FED is the availability of 
electrical power. FED requires 161-kV power distribution with 13.8-kV feeders for the basic 
infrastructure. 

The FED maintains a sizeable infrastsucture required for performing fusion and related pro- 
jects/programs. Included m the infrastructure are high-voltage power supplies, rftransmitters, cooling 
systems, and numerous laboratories. 

As part of the proposed move to the ORNL campus, FED will be requiredl to dismantle an existing 
cooling system or purchase a new cooling s y s k n  FED has the opporhmity to acquire a complete 6-MW 
cooling system from the Massachusetts Institute of Technology (MI"), paid for by DOE. This system 
is presently located in Palo Alto, California, at a CPI (formerly Varian) site and is approximately 10 
years old. This would be a two-phase fimding. The first phase of the project will be the dismantlement 
and shipment of the MIT cooling system h m  California to Tennessee. The second phase will require 
the installation of the system. All data is provisiona?l, estimate only. 

BmR Secondary Coolant System M e  Extension (ADS AOlDOO46, Fy 2004 Programmatic GPP) 

HFDR's current secondacy system, with the exception of the cooling tower, is more than 35 years old. 
Much of the 36-inc$ and 42-inch carbon steel piping iq undergmmd, and degradation has been observed. 
In addition, the emergmcyhackup secondary systan pump, PU-14, needs replacement because it is 
nearing its end-of-life. 

Recent construction of a new cooling t o w  indicated a need to replace the tower basin drain valves 
because the current ones are leaking and are near end-of-life. In addition, the tower blowdom system 
is m need of recmfimon for better control of mlease of blowdown to the creek. The chemical addition 
and control system also needs replacement. 

Material Handling Facility Addition (ADS AOlIW49, FY 2006 Programmatic GPP) 

An additb to the 7900 fadlitywill allow for radioactive material handling, waste characterization, and 
material and equipment staging. Very limited lay do^ areas are currently available for radioactive 
surveys, hazardous material staging, material and equipment transfer, and waste satellite storage. 

Current areas utilized in the JdFIR are the beam and experiment rooms, which contain scientific 
personnel paforming experiments, and the water wings, which contain in-service process equipment. 
Radiological surveying can only be performed in very limited areas due to relatively high radiation 
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backgrounds resulting from reactor operation. A building physically attached to HFIR (Building 7900) 
would provide proper engineering controls for perfonning these tasks, increase personnel safety, and 
reduce potential environmental impact. 

FED-Foundation For Cooling Tower System (ADS AAlDOO59, FY 2003 Programmatic GPP) 

The Fusion Energy Division (FED) is an ORNL facility located at the Y- 12 National Security Complex 
on Bear Creek Road. For the past several years there have been several attempts to relocate the FED 
facilities to the OUNL site because of the increasing cost of maintaining old World War 11 structures in 
which the FED is presently located. Other reasons for leaving the Y-12 site are the access problems for 
foreign nationals with d i c h  the FED collaborates, legacies of contamination in the FED building itself, 
and increasing (and uncertain) mission burden at the Y-12 Plant. More importantly, the new UT-Battelle 
management team has stressed the need to have all ORNL facilities located within the bounds of the 
ORNL campus. The most recent efforts for the Laboratory revitalization have placed the FED in the 
7600 Area. The primary reason that the 7600 Area was selected for the FED is the availability of 
electrical p o w .  FED requires 161-kV power distribution with 13.8-kV feedas for the basic 
inhstructure. 

The FED maintains a sizeable infhstructure required for performing fusion and related pro- 
jectslprogram. Included in the infrastructure are high-voltage power supplies, rf transmitters, cooling 
systems, and numerous laboratories. 

As part of the proposed move to the O W L  campus, FED would be required to dismantle an existing 
cooling system. FED has the opportunity to acquire a complete 5-MW cooling system from the 
Massachusetts Institute of Technology 0, paid for by DOE. This system is presently located in Palo 
Alto, California, at a CPI (formerly Varian) site and is approximately 10 years old. Efforts to acquire 
this system through alternate funding sources are in progress. This A D S  proposal is to acquire GPP 
hding  for the umcrete work required for an outside foundation, which must precede the arrival of the 
system. This cooling system (including power supplies) will be used for multi-FED programs requiring 
high-pressure, high-volume cooling water. All data is provisional, estimate only. 

7000 Area Parking Lot Expansion (ADS AAlDOO50, FY 2002 Institutional GPP) 

This project will provide for additional parking areas adjacent to the existing 3000 Area parking lot to 
support the ORNL Facilities Revitalization Project. The 7000 Area lot must be expanded to 
accommodate vehicles currently parking in the 70 12 lot adjacent to Bethel Valley Road. The 70 12 lot 
will be eliminated by a proposed landscaped berm in this area to screen the 7000 Area facilities from 
traffic on Bethel Valley Road. 

Facility Preparations for PU-238 Product (AAlDO015, FY 2003 Progralxnmatic GPP) 

This project provides certain infrastructure modifications for Building 7930 to allow for future 
installation of chemical processing equipment. The project is a direct result of a recently issued Record 
of Decision to reestablish domestic Pu-238 production using Building 7930 for target fabrication and 
chemical processing. The project will provide for additional hot cell shielding to an existing wall, 
additions of stainless steel barriers to protect existing hot cell walls, and modification of an in-cell waste 
line to facilitate k e  maintenance, etc. 
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Bethel Valley Road Access Control Improvements (ADS AA2W009, N 2002 Programmatic 
GPP) 

This project will provide new entrance portals on Bethel Valley Road east and west of the main ORNL 
site to enhance access control to the ORNL site. Previously, Bethel Valley Road was open to all traffic. 
Tn December 2001, traflic was limited to personnel with official business at ORNL. Temporary portals 
will be located on Bethel Valley Road until the new pcrlds are completed. At each portal location, Bethel 
Valley Road will be widened to accommodate one outbound and three inbound traffic lanes and an island 
for a prefibricated portal buildmg. A turnaround loop Will also be constructed for vehicles denied access. 

East Campus Telecommunications Upgrades (ADS M W o 5 1 ,  FY 2003 Landlord GPP) 

This project provides for installation for the telmmmunications cabling and equipment required to 
support the development of the East Campus area. 

3515/3524 SIOU Parking Lot (ADS AA1DO056, FY 2004 Institutional GPP) 

This project will provide for additional paved and lighted parking areas over the surface of remediated 
surhcz impoundments 35 13/3524. The additional parking areas are in support of the ORNL Facilities 
Revitalization Project. 

1503 Greenhouse Renovation (ADS AOODO043, FY 2003 Landlord GPP) 

This GPP is intended as a preferred alternative to two other GPP requests, Seismic Upgrades, 1506 
(ADS A99D0055) and Renovation 1506 Greenhouses (ADS S97W005). In response to a seismic 
evaluation driven by Executive Order 12941, it was found that Building 1506 was in the "Definitely 
Needing Repair (DNR)" category. This was based on the conclusion that a possible failure scenario has 
been postulated because of a lack of roof diaphragm action. The lack of a topping slab to ensure 
diaphragm action in the roof is the primary contributor to this postulation. 

There are currently four greenhouses that are attached to the 1506 structure. They are nearly unusable 
as functional greenhouses, which makes it difficult to respond to recent sponsor research needs across 
several DOE Oftices. 

Given the seismic risk and the current conditions of greenhouses, this GPP request is aimed at moving 
all activities h m  1506 to 1503, where modem laboratory space would be created, the existing spaces 
would be renovated to create a head house, and new greenhouse structures would replace the existing 
ones (the existing greenhouses at 1503 are also no longer functional). 

The following taskdactivities are covered by this GPP request: 

Renovate the 1503 c0nfixenc.e room to accormnodate two large laboratories currently in 1 506. This 
will include construction of a new wall, electrical upgrades, installation of bench space, laboratory 
sinks, fume hoods, eyewash/shower units, etc. 

Modify other rooms in 1503 to ammmdi te  activities currently housed in multiple 1506 
instrument rooms. 

Convert the current maintenance shop in 1503 into a head house to support greenhouse operations. 
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Demolish existing 1503 greenhouses and constmct replacement units on existing foundations. 

constnuct an addition to the south end of 1503 to house new environmental growth chambers and 
move select growth chambers from 1506 into modified spaces in 1505. 

Ekat a large prsengineered storage building in the lot south of 1503 to acmmodate ESD sample 
and equipment storage needs. 

Move equipment essential to programmatic research needs from 1506 to the renovated 1503. 

Upgrade HOGGBOG System in Building 3047 (ADS A01W037, FY 2003 Programmatic GPP) 

The original mission of Building 3047 did not include the processing of alpha emitting radioisotopes, 
but rather was focussd on processing, handling, and separations of relatively large quantities (curies) of 
beta- and gamma-emitting radionuclides within the confines of heady shielded 3-foot-thick wall 
concrete hot cells. However, at some time (probably early 1970s), there began an alteration of 
laboratoriesandoff-gassystemsintheWestEndof3047Labs 110,208,209,210,211,212)toprocess 
alpha emitters. Thus, a glove box off-gas system was installed in the area. It consisted of one or two 
major control valves, two vacuum relief devices, a wide array of pipe fittings, 100-200 feet of high 
integrity stainless steel piping (2-3 inches ID), inlet and exhaust E-IEPA filters and capacity for 8-10 
glove boxes, theoretically. Also, the most important component was an alpha hot cell capable of being 
outfitted with shielding and glove box capabilities. The recent loss of pressure event has led to the 
request far m of the wrlc described here. AU components of the GBOG system, as described above, 
should be tested to determine priority of replacement, particularly HEPA filters, filter houses, the main 
control valves, and vacuum relief dampers. If the pressure drop has become too large in the system, 
sedions of 2- and 3-inch off-gas duct should be replaced with 4-inch I.D. all-welded 3042, stainless steel 
pipe. 

For the back-up GBOG vent op t io~  a section of pipe (as specified above) with appropriate valving and 
tion, shall be installed lxbwen the existing main control valve and the 3028 filter house. This 

tisin will be xadioactively COIlitarmna ted and must be done carefully, with planning and work sequences 
and ALAR4 considerations. The suction end will be tied into an existing sleeve in the wall of Cell A, 
thereby supplying the COG (cell off-gas) as the backup for the GBOG system. As the COG is only -1 .O 
to -2.0 ins w.g, it can only be tempomy. No operations should be performed until full negative pressure 
is restored. 

Road and Parking Lot Paving - ORNL (ADS C97DO104, FY 2002 Institutional GPP) 

"his project will provide for the paving of gravel parking lots which have been constmctd in recent 
years. These lots include the HFIR Area lot, the 2000 and 2001 lot, and other smaller areas that meet 
capitalization criteria for new paving. 

Building 7920 Expansion for Master/Slave Manipulator (ADS A98DO013 FY 2003 Programmatic 
GPP) 

The work, equipment, and insulation activities that will be required for completion of this facility 
addition will include major structirral additions with footings and foundations, concrete block walls, new 
energy-efficient fluorescent lighting, fire protection piping, concrete floors, internal structures for holding 
master-slave manipulators, double doors on the south side, and a south side dock to match the existing 
dock. 
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The manipulator storage addition to Building 7920 will be located on the west side of the building just 
north of the existing external crane and double doors on the fitst floor, which are currently used for 
receipt and acceptance of manipulators in Building 7920 when ordered by the operator, and the double 
doors at the second level which are used for receipt and acceptance of dnnms and materials for the 
chemical makeup room for hot cell work. An existing elevated dock provides access to the first- level 
double doors. The addition to Building 7920 will be a two-story facility 24 feet high, 19.5 feet in the 
n o ~ s o u t h  dimtion, and 24 feet east-west near the wall of the existing roll-up door. The construction 
will be twr, story with no access between the twr, stories. However, the upper room will be accessed fiom 
the tanding and the staimell. The new roof will be flat with standard built-up roofing. No cooling system 
will be required for the normal function of the facility. lf a fire protection system must be installed to 
meet the requirements of the National Fire Protection Association (NFPA) d e s ,  a heating system of 
some sort will also have to be provided. Diking of some sort must be provided for the l o w  floor only. 
The engineering details of this dike or sump will be worked out in the design. Support utilities should 
be minimized; that is, lighting will be provided as is necessary for ES&H requirements, and electrical 
receptacles as required by code. 

The addition to Building 7920 will now be required to serve at least two functions. First, it will provide 
space for staging of the crucial mastedslave (series F) manipulators without which the work of 7920 
cannot be accomplished; second, it will provide a location for the replacement of a VOG scrubber that 
is necessary to maintain long-term operation of 7920. The original VOG scrubber, which serves the 
primary role of controllingkontaining the highly active alpha activity processed in the hot cells, was 
installed in Cell 7 in 1964/65 and has reached the end of its usable life. Addition of the scrubber will 
require expansion of the floor spec (by 100 sq. ft) of the originally prepared add-on facility. New 
additions will include utilities (process water, steam, etc.), hot U L W  drains, plumbinglpiping to connect 
the new scrubber to Cell 7 and then to the off-gas treatment train, and a heavily shielded (3- to 4-foot 
thick walls) hot cell cubicle to shield the scrubber. An W A C  system will also be required. 

SWSA 2 Parking Lot (ADS AAlDO058, FY 2006 Institutional GPP) 

This project will provide for additional paved and lighted parking spaces over the filled area above 
SWSA 2. This additional parking is in support of the O N  Facility Revitalization Project. 

Multiple Projects 3500E Flexible Laboratory Shell (ADS AOlDO058, AOlW059, AOlWO60, 
AOlDOO61, AOlDoO62, FY 2005, FY 2006, FY 2007, FY 2008, FY 2009 Landlord GPP) 

An upgrade to the east side of the Building 3500 complex i s  proposed to allow the implementation of 
flexible, special-purpose laboratories needed for support of futute and ongoing research projects. As 
ORNL mves into newer nanotechnology, biological and life sciences, advanced neutron sciences, and 
n a n o / m i c r o - i a t i o n  research, additional special purpose laboratory space will be needed to 
support new initiatives. To allow rapid design, construction, and modification of special-purpose 
laboratory space, it is proposed that the east side oEBuilding 3500 be upgraded to provide a flexible 
shell with flexible utilities to allow rapid implementation of special-purpose laboratories within this 
space. 

Existing wall partitions and utilities will be removed and replaced with a flexible matrix of utility feeder 
systems to allow special-purpose laboratory space to be rapidly erected, modified, or dismantled as 
fiiture project requirements change. Legacy hazardous building materials in the existing 3500E Area will 
be removed to mitigate fiiture problems with constructing and modifying special- purpose laboratories. 
Special utilities required include electricity, communications and network wiring, potable water, distilled 
water, mqressd air, compressed nitrogen, vacuum, and precision environmental control of temperature 
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and humidity. Overall environmental umtrol of the shell is required, as well as systems required to 
condition individual special-purpose labs, This will mean that an overall building environmental 
management system will be required and up to four additional environmental control subsystems for 
individual labs will also be required Lab exhaust systems will be needed, as well as laboratory makeup 
air systems. Waste chemical holding systems will also be required 

Metrology Service and Measurement Lab (ADS M 2 D O O S 3 ,  FY 2002 Institutional GPP) 

An upgrade is proposed to modi@ Building 5510A to provide a laboratory facility for the Quality 
S d c e  Division, Metrologv Services and Measurement Standards group (QSDMS7MS). This will be 
accomplished by renovating two labs in the building to provide better humidity control. 

Replace Cooling Tower 4511 (ADS A98DO016, FY2006 Landlord GPP) 

The 45 1 1  cooling tower d e n  structure is deteriorating at a rapid rate under dry conditions and 
becomes increasingly hazardous to maintain. This project will replace the cooling tower superstructute. 

Building 1059 Modification (ADS AA2DO004, FY 2004 Programmatic GPP) 

Buildmg 1059 will be connected to the Laboratory for Comparative and Functional Genomics (LCFG), 
which is scheduled to be constructed by July 2003. Modifications to 1059 are required to accommodate 
the research to be coduckd m LCFG as research staff and equipment are transferred to the new facility 
from Building 9210 at Y-12. Microinjection laboratories, cryopreservation facilities, and radiotracer 
operations are needed to support the research in the LCFG but cannot be located in that facility because 
of req- to make this a clean animal facilay with limited access. Because these laboratories utilize 
the animals in LCFG, they must be located adjacent to that facility. 

6000 Area Cooling Tower Replacement (ADS AOlDOOO4, FY 2004 Institutional GPP) 

A cooling towx presently exists to provide water to the Building 6000 Area for chilled water&fVAC and 
heat exchange purposes. The cooling tower was constructed around 1960 and is deteriorating after 
approximately 40 years of service. It has already exceeded normal cooling tower lifetime. 

This project will replace the 6000 Area oooling t o w  m its entirety by extending plant chilled water lines 
(which presently run to the area south of Building 6010) to Building 6000. The cooling tower will be 
demolished and some mdicat ion to the existing Suildmg 6000 utilities will be required. Two chiller 
units will be removed and heat exchangm and related components upgraded to accommodate the lower- 
temperature water. 

Implementation of m e  Hazards Analysis (ADS AQlW047, FY 2003 Programmatic GPP) 

During revision of the’HFIR SAR and review by DOE, a new Fire Hazards Analysis was requested for 
HFR It will include a new section for Safe Shutdown Analysis for the Facility. Ahhough this analysis 
is not yet completed, it is anticipated that considerable plant modifications may be required to implement 
the rec~mmendatiom/req~en@ fiom this analysis. These modifications will be required to be 
implemented by April 10,2003. 
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Power Supply Buildmg - 7600 Area (ADS AAlDO010, FY 2004 Programmatic GPP) 

The Fusion Energy Division (FED) is an ORNL facility located at the Y-12 Plant on Bear Creek Road. 
For the past several years there have been several aittempts to relocate the FED facilities to the ORNL 
site as a mult of increasing cost to maintain old World War II structures in which the FED is presently 
l d  In keeping with this initiative, the UT-Battelle management team has * ed tohavingall 
ORNL facilities located within the bounds of the O W  campus. Tn accotdance with the ORNL 
Revitalization Plan, FED is to be relocated to the 7600 area. This area was selected because of the 
electrical power requirements required by FED for current and future programs. 

In the spirit of the ORNL Revitalization Plan, FED proposes to move infiastruchue which will not 
interfere with program milestones or sponsor requirments. High Powerfigh voltage capabilities are a 
key to the existence of the FED. The power supplies required for the fusion programs can be placed 
outside. The power supplies require a concrete on-grade slab approximately 42 feet by 120 feet with a 
self-contained, pre-engineered metal enclosure. The enclosure will not require A/C or heating 
capabilities; fan cooling will suffice. Thus, the objective of this ADS is the cunstruction of a 
self-contained metal enclosure with an on-grade slab for power supplies. These power supplies are 
generic, with the capability to drive high-cment magnets for plasma science and technology programs. 
All data is provisional, estimate only. 

HVAC Upgrades (ADS S97DOO51, FY 2005 Institutional GPP) 

This project provides the installation of new W A C  systems and replacements of deteriorated air 
conditioning components which provide environmental control for Laboratory facilities. A prioritized 
listing of activities included in this project is mamtained by FMD. All equipment on this list bas 
exceeded its life expectancy. Replacing these deteriorated componmts will improve air conditioning 
reliability and reduce operating and maintenance mst. 

Infirastructure Improvements, HFIR (ADS AAO;w051, FY 2006 Programmatic GPP) 

This project wiU design and relocate the overhead electrical power lines ( 13 -8 Kv, 480- and 240-V), fiber 
optics, broadband cable, and telephone utilities to the south of the existing waste tanks; and install new 
pole-mounted pomr transformers (167 Kva) and new underground duct banks for the area. The 
relocation will provide upgraded pow supplies for the southem quadrant of HFIR and neutron sciences 
reseafch activities in this rapidly expanding area. The project will also provide a new access road to be 
located south of the existing waste tanks. All of these infiastmcture improvements will reduce 
interferences (e.g., vehicular--pedestnan irberactions) and open the research area into a more campus-lie 
facility. 

Transmitter Relocation - 7600 Area (ADS AAllJO009, FY 2004, Programmatic GPP) 

The Fusion Emrgy Division (FED) is an ORNL facility located at the Y-12 Plant on Bear Creek Road. 
For the past several years there have been several attempts to relocate the FED facilities to the ORNL 
site as a result of increasing cost to maintain old World War II structures in which the FED is presently 
located In keeping with this initiative, the UT-Battelle management team has committed itself to have 
all ORNL facilities located within the bounds of the ORNL campus. In accordatlce with the ORNL 
Revitalization Plan, FED is to be relocated from Y-12 to the 7600 Area at the ORNL main site. This area 
was selected because of the electrical power requirements required by FED for current and fitwe 
programs. 
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In the spirit of the ORNL, Revitalization Plan, FED proposes to move infrastructure which will not 
interferewithprOgrammil~(mes0rsponsorreq~ s. One key component is the BBC Transmitter. 
The power supply required for the transmitter can be placed outside, as it is comprised of a self- 
contained enclosure. The power supply requires a concrete on-grade slab approximately 25 feet by 30 
feet. The remainder of the BBC Transmitter will be placed inside a building at the 7600 site. Thus, the 
objective of this ADS is the construction of an on-grade slab for the power supply associated with the 
BBC transmitter. All data is provisional, estimate only. 

Flow Monitoring Stations for Low-Flow Verification (ADS A99DO027, FY 2005 Institutional 
GPP) 

This project provides for the installation of permanent flow monitoring equipment at upper First and 
Fifth creeks m the ORNL main plant area. The equipment will be designed such that O W  can collect 
continuous flow data at a point above ORNL wastewater discharges. The ORNL NPDES Permit 
currently mcludaf sttingent effluent limits for several outfalls on First and Fifth creeks, and compliance 
is dil3icuk These limits are based on conservative regulatory assumptions about baseline flow rates in 
these two ORNL receiving streams and have been appealed by DOE. A long-term flow record is 
expected to allow ORNL to verify or disprove flow rate assumptions on which NPDES Permit 
requtrements are based. This will position DOE to propose and negotiate more realistic and achievable 
NPDES Permit requirements for discharges to these streams. 

HFIR Eighbay Storage Building (ADS AAODO078, FY 2005 Programmatic GPP) 

HFIR warehouse storage for safety-related parts and equipment and nonsafety-related equipment is 
currently being stored in nine different locations, four of which are remote from HFIR. These remote 
locations are as follows: 3095,7019,7039, and 7709. Materials are also being stored in 7914,7915, 
7953B, and two tents located adjacent to 7917. Of these locations, 7709, 7915, and 7953B are 
conditioned space. HFIR dkty-datted equipment and parts must by law be stored in conditioned space. 
Buildbgs 7914 and7915 wxe cmstmcb ‘on sheds that mere used by the contractor when HFm was built 
in 1963. They were temporary then. The two tents are an attempt to meet the need with no hding. 
Significant operational fimds are expended every year for moving material and parts between storage 
places to try to make room for something else that must be stored or for moving things to the reactor site 
so that they can be used. 

A single building with conditioned space on-site would allow HFR to meet requirements and improve 
efticiency. Costs for riggers should be reduced. Currently, there are 1 1,640 square feet of unconditioned 
warehouse space and 6,420 square feet of conditioned space in use. A minimum of 18,000 square feet 
is requirad for continued operation of HFIR for another 25 years, 

Ventilation System, Dustwork, and F’ume Hood Upgrade (ADS C94Do054, FY 2005 Landlord 
GPP) 

Work will include activities to upgrade ventilation systems, filtration systems, interconnecting ducting, 
and equipment for fume hood and exhaust systems located in facilities at ORNL. 

Dekriorated fume hoods and associated exhaust ductwork will be selectively repaired or replaced from 
hood to filter housing. Repaits will replace all corroded ductwork (with stainless steel or equivalent) and 
provide leakproof COflStnlCI1 ‘on with gasketed, flanged joints required for installatiodremoval. Duct size 
Willbestandardrzed . as 12-inch-diameter for hood service. Existing exhaust ductwork from fume hoods 
will be considered a contaminated material in all cases and will require strict conformance to local work 
prosedures during all repairs andor replacements, 
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Fume hoods not pmiously replaced by inhim hqmvements will be replaced with new fume hoods that 
conform with the new system coI1cept. The intricate requirements for building airflow balance will be 
carefuuy considered m deciding the type of fume hoods and exhaust system arrangement to be employed. 
Variablevolume fume hoods (airflow regulated by sash position) provide a more appropriate application 
for these buildings than do auxiliary air hoods (as related to DOE 6430.11A, 1161-4 and 1161-5). 
Variabbvolume finne hoods allow much less complication of controls and should require less total air 
volume to be heated and filtered (as supply and as mbust) through system life. 

Deteriorated HEPA filter housings will be replaced with new single-filter housings with prefilter space 
(thus ailowing prefilter use to be optional). To achieve full airflow for an 8-foot Class 11 fume hood 
(1300 @/min), tuo sbgle-filter housings are required using manifolding with interconnection to a single 
exhaust fan (or header connection). Specifically, these housings and fans will require stacking similar 
to that now practiced to conserve space. Unit modules will be standardized to use 24- by 24-inch prefilter 
elements and 24- by 24- by 1 1.5- inch HEPA filters. All new ductwork and fher housing will be made 
to coldform with current regulations to allow its continued use in the future. 

Replete Hood/secondary Confinement Exhallst - 7920 (ADS AOOwO32, FW 2005 Landlord GPP) 

The scope of this project includes the following tasks: 

1. Replace the flexible connections on the inlet of exhaust fans AJ- 120, AJ- 12 1 , AJ- 122, and AJ- 123. 
Existing deteriorated materials shouldbe fully removed, metal edges made smooth and nom protruding, 
and new material installed. New material should be doublelayered, 30-ounce neoprene impregnated 
glass cloth (Ventglas) with joints overlapped and edges folded under the securing bands to prevent 
stretch and tearing under constant suction loading. 

2. Replace the backdraft dampers in the suction ducting (at the plenum wll) of exhaust fans AJ-120, 
AJ- 12 1 , AJ- 1 22, AJ- 123 on the roof. The existing dampers have deteriorated to the point of bemg 
unreliable and are inaccessible for easy inspection and repair. Replacement units need to be better suited 
to the applicaljon and must M into the existing (same) niche in the plenum wall, with concern for blade 
clearance immediately downstream due to the converging suction ducting. Viewing ports in the wall of 
the existing plenums will be provided to allow visual inspection using the existing internal lighting. 

3. Replacehebuild fans AJ-120, 121, 122, and 123 and install new vibration isotopes for these new 
replacement exhaust fans, spec@& protective mating for isolators, coils, surfaces, etc., to provide 
resistance fiom long-term exposure to systems entrained moisture. 

4. Replace control systems. 

5. Verify structusal integrity of roof support steel and replace it as necessary. 

6. Replace corrected plenum. 

6.1 Replace the deteriorated exhaust air filter plenums on the roof to eliminate the inleakage of rainwater 
and air. Seam leaks and corroded sections of sidewall must be repaired with particular concern for 
shedding rain (water) that can be sucked into internal compartments. Top areas can be roofed with 
extended coverage over fans and drives. Bottom curbs must be resealed after metal repairs and 
restoration of coatings. Particular care must be exercised in cutting and welding in the vicinity of 
mounted fiters and when plenum are under suction. These plenums are essential single path 
components of these exhaust systems and, as such, they must be maintained in a Niy  serviceable 
condition at all times. 

M- 23 



6.2 Install a system of monitoring that will detect the accumulation of water that may be collected in each 
of the exhaust plenums on the roof. &sting curbi i  causes compartmentation that must 

be individually sensed so areas having water fault can be identified before accumulated water violates 
the contamination zone by overflow or backleakage at the perimeter joints. The lack of a drain system 
in the plenums requires an alternate method of water control to avert serious damage that would be 
caused by inleakage into the roof plenums. 

6.3 Replace the deteriorated and failed backdraft dampers (BDD) in exhaust ducts with new flanged 
rep- BDDs having external accessories that will afford easier maintenance and better inspection. 
It is reeommmended the three BDDs in the main exhaust ducts on the roof be removed but not replaced 
because they are a duplication of backdraft devices inside the building, i.e., they represent a second 
device (in series) for the same exhaust streams. The six devices on exhaust streams inside the building 
will afford better maintenance conditions (than the roof area) and provide individual isolation from 
backdraft via the ducting for the six areas served. 

6.4 Clean the main exhaust duct over the d m g  of Laboratory 209 of any and all debris (trash) that may 
have deposited that muld impede drainage d o r  airflow. It is essential that the valved drain in the heel 
of this main duct be kept clear and operable as the route to relieve any heavy water inleakage occurring 
in the exhaust plenum on the roof. 

6.5 Replace exhaust ducting on the roof where failed backdraft dampers (BDDs) must be removed and 
replace balancing dampers in the new ducting to supplant those displaced by necessary duct removal. 
Because of the real limitation of welding new to existing coated ductwork, it is recommended that duct 
sections be replaced fkom existing flanged joint to existing flanged joint. This will enable new sections 
to be shop-fabricated to lessen downtime of the exhaust system and eliminate any welding to existing 
ducts. After wlding existing coated ducts, it is impracticable to restore the internal coating system. 
Access to existing duct interior surfaces is essentially nm-existent, so reworking existing ducts h i t s  
quality assurance control. 

6.6 Modify pressuresensing tubing for gages that sense differential pressure valves for filters in the 
plenums on the roof. The tubing must be arranged to separate any collected moisture without distorting 
gage readings and to resist clogging due to corrosion of exposed in-stream surfaces, This change is 
necessary to ensure the indicated values will truly reflect the status of the filter banks ~o~tahd in the 
plenums. 

6.7 After all renovations and repairs are complefed, install new air filters in the exhaust filter plenums 
on the roof. In-place DOP testing of all HEPA filter installations will be provided to prove compliance 
with ORNL Qitaia for these systems. System airflow levels will require adjustment to normal volumes 
(19,860 cfm for Laboratory Exhaust and 15,905 cfim for Cell Support Areas) after new filters are 
installed via the new manual control stations in Control Room 1 16. Also, adjustment of the new main 
duct exhaust dampers will be required to restore the needed distribution of exhaust airflow. 

Dosinmetry Laboratory (ADS AOlDO020, FY 2006 Landlord GPP) 

In support of the Facility Revitakation Project, the radiation dosimetry activities at the Laboratory will 
be consolidated into one facility (approximately 5000 square feet). The internal dosimetry located in 
4500S, Wing 4, and the external dosimetry located in the 2652A Trailer will be housed in the new 
facility. The intend dosimetry will be impacted by the first renovation of 4500s. These operations will 
have to be relocated prior to initial construction activities. The external dosimetry is housed in trailers 
where deterioration of infrslstructure is occurring at a rapid pace. Both operations are accredited by 
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DOELAP to perform operations. The structure will be located adjacent to the 2008 Whole Body 
Counting Fadity, and they will have five laboratories, a co1ILzfin& room, and auxiliary offices and storage 
KOOmS. 

Water System Upgrades, 1000 Area (ADS A98DOOO9, FY 2006 Institutional GPP) 

This project will provide a needed infrastructure upgrade for the potable water system in the west end 
of the ORNL complex. This area is now supplied by a single feed of 6- and 8-inch water mains. This 
system will be inadequate for planned fiIture development in this area and now provides only marginal 
fire water supply to the area. This project will instdl approximately 3000 feet of 1Qinch main to the 
west end of the ORNL complex, along with the associated pressure-reducing valves, isolation valves, 
fittings, hydrants, and valve pits. 

West Campus Infkastrplcture Improvements (ADS AAODOO68, FY 2006 Institutional GPP) 

This activityprovides fortbeconstrucb 'on of infktructure roads, parking, and cornon areas associated 
with the new West Campus development portion of the ORNL Facilities Revitalization Project. This 
mftastruchne i m p m v m  will support the West Campus reconstruction by providing new or improved 
parlung lots north of Buildmgs 1OOO,1060, and 1505 to replace the primary parking lots that will be the 
site of new buildings and common areas. The project also provides for construction of associated new 
roads and cormnon weas (laMlscaped quadrange) in the center of the West Campus. Approximately 0.2 
miles ofroads will be upgraded or replaced, 5.0 acres of parking upgraddcmstructed, and 1.0 acre of 
landscaped common area provided. 

M.1.5 Major GPE Projects - Phase I 

Revised Access Controls (ADS AAOwOS4, FY 2001 GPE) 

This project will provide access control features that eliminate the need for ORNL perimeter fencing 
except at selected facilities. The present perimeter (fence) will be reconfigured to an access control 
system located closer to the resources b e i i  protected (building, room, etc.). Proximity cards and 
administrative means will be utilized for access wntrol. This project will provide the necessary badge 
reader systems for Laboratory buildings. 

Backup Diesel Generator for #6 Boiler (ADS kAODOO16, FY 2001 GPE) 

This project involves the purchase and installation of a diesel generator at Building 25 19 to provide 
backup pow to the No. 6 Boiler. This project will be a turnkey job and provide 480V, 600 Amp service 
in the event normal pow is lost. 

SAP Server Upgrade Program (ADS AOlW018, FY 2002 GPE) 

ORNL's SAP system supports the Laboratory's f ,  human resource, and procurement fimctions, 
including such mission-essential areas as human resources, payroll, financial reporting (e.g., DOE, 
Tennessee, and Internal Revenue Sewice), and vendor payments. 

The computing inf?astructure supporting ORNL's SAP system was originally purchased beginning in 
1997 and is reaching the end of its expected life span. A 4-year plan has bean developed to (a) replace 
aging components, (b) curtail d.ading response times at peak periods, and 0 upgrade where necessary 
to support growing system requirements. 
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(a) Regarding the age of the systems, a 3- to 5-year component life is typical for mission-essential 
servers in this class. Aging system components result in higher maintenance costs, higher support costs 
(to deal with compatibfity issues between current software and aging hardware), more fiequent service 
outages, and increased risk of unplanned outages. This upgrade program will result in an overall 
E@KXXnent life o f  4 to 7 years for most components. 

(b) Response times at peak processing have been deteriorating recently, with certain key reports taking 
about 2 minutes to generate (expected times are about 10 seconds). A planned upgrade to Version 4.6 
of SAP in late 2001 is expected to increase system requirements by 25 to 35% based on estimates from 
SAP. 

8 Additional hctionality continues to be deployed and/or is planned for deployment over this time 
h e .  Kunning costs uleekly instead of monthly, implementing several "employee self-service'' functions 
within Human Resources, implementing SAP'S time collection and absence management functions, and 
assessment of the SAP maintenance module are all being considered or actively worked. 

An overall upgrade plan is the most cost-effective mechanism to address all of these needs in a 
coordinated manner over multiple years with minimal impact to the ongoing production environment. 

High-Resolution Mass Spectrometer (ADS A98DO091, F Y  2004, GPE) 

This project will purchase a replacement isotope ratio mass spectrometer to maintain analytical 
capabilities required to Mfill the needs of critical programs, including REDC, HFIR, the Mark-42 
program, the Cf program, the Pu-238 program, the MOX program, the stable isotopes program, the 
SNS, ORNL environmental compliance, Rad waste certification, ISPO, and NSPO. 

The mass specbrometers cummtly wsed to support these programs constructed in-house in the 1960s 
and are now virtually in their last days. Maintaining these instruments now takes the MI-time services 
of an I&C technician, in addition to division manpower and the services of two part-time consultants. 
These two amdants are retirees who built the instruments nearly 40 years ago and are the only people 
who fully understand their operation. The personal commitment of these two retirees is heady relied 
upon to maintain operations. In addition, with aged equipment, replacement parts are becoming 
increasingly dif€icult to obtain. The high level of  labor required to operate and maintain these mass 
spectrometers is resuEting in increasingly higher operational costs. Increased downtime makes the ability 
to respond to customers' needs increasingly unreliable. This situation is severely impacting (1) the 
capability to support current ORNL programs, which jeopardizes their existence, and (2) the ability of 
ORNL to compete for new programs, W&out acquisition of new instrumentation, ORNL is in imminent 
danger of losing our capability to provide the required analytical support for these programs. Although 
some of this work (primarily low-level rad) could be done at a few other DOE sites (e.g., LANL), loss 
of the necessary analytical capabilities at ORNL would significantly increase the costs (and turn-around 
time) for the ORNL programs due to increased shipping and transportation requirements for these rad 
samples. In other cases, no other available option exists for these analyses, which would put many 
ORNI, programs at risk. At present, ORNL is tecognized as the lead laboratory in the DOE complex for 
these types of ady!ical measurements, reflecting our historical strength in this area; however, external 
Perception of difficulties in ORNL isotope analysis capabilities makes us increasingly vulnerable to loss 
of programs to other national laboratories. 

The proposal is to purchase a modem multicollector isotope ratio mass spectrometer for ORNL. This 
wiU allow ORNL to Continue to provide the analytical capabilities required to support current programs 
and pursue new firndmg opportunities. This instrumentation wil l  mod- our capabilities for isotope 
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ratio adysis, nxhichg analytical costs and improving data quality for a variety of ORNL programs and 
projects, including: 

1. Isotope production at REDC (process control and product certification) 
2. Analytical support to EM30 and EM50 work by CTD, CASD, Waste Management, etc. 
3. MOXfUelprogram 
4. Pu-238 program 
5 .  Radioactive waste characterization to meet compliance requirements, particularly in the area of 

aiticdity safety requirements 
6. bera t ing  legally defensible data for environmental samples 
7. O W ' S  Stable Isotope Program 
8. Domestic and international safeguards programs. This system could help generate new h d i n g  

fiom several sources, among which are safeguards and other programs with IAEA. 

Convert Steam Plant Boilers to Natural Gas IWng (ADS 00142, FY 2005 GPE) 

This task will entail the retrofit of the existing boiler structures to remove mal-related equipment and 
to install new burner arrangements to allow the boilers to each produce 50,000 pounds of steam per hour 
with gas and oil fuel. 

1122 PHASE II PROJECTS (FY 2007-11) 

M2.1 Line Item - Phase 11 

4500 North and South Modernization Upgrades (ADSs AAODOO98, MODO0102, AAODO103, 
AAODO104, Multiyear Landlord LI) 

The proposed projects are integral parts of the new Facilities Revitalization Project (FRP) for 
-on of ORNLs research capabilities and inIiastructure in support of the DOE-SC initiative to 
modernize their national labomtories. Consistent with DOES approved Institutional Plan for ORNL, new 
laboratmies, supporting offices, and the necessary support facilities are being proposed for construction 
aspartofanintegratednewcampusenviroIlment m the area north and east of the 4500 North and South 
Buildings complex. The 4500 North and South umph will be modemized to provide laboratory, office, 
and support functions. The overall goals of this facilities revitalization initiative are to reduce the 
burdensome costs of maintaking the current inventory of 50+-year-old facilities, provide a safer 
environment fix current staff to work in, and to emme ORNL's ability to conduct wrld-class science 
mthsl21' century, inciuding amacting and retaining world-class research scientists. The payback period 
is approxjmakly 6 years. Thm are eight separate upgrade projects in these two facilities. 4500N (Wmgs 
1,2, and 3) and 4500s (Wmgs 2 and 3) are in Phase II. 

. .  

ORNL Center for Systems Biology ( A D S  M8DO087, FY 2007 Programmatic LI) 

The ORNL Center for Systems Biology, a 5O,O~-square-foot fiicihty with a modular complex of 
buildings, equipment, and suppOrting idiwnmm to be located in the West Campus, will provide space 
for research programs for fimctional genomics, strucmal biology, protmmics, and systems biology. It 
will also provide staged facilities to house the Center For Systems Biology user facilities. A preliminary 
estimate of payback for this project is seven years. 
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Potable Water System Upgrade Phase II (ADSs c97w062, FY 2007 Landlord LI) 

The Potable Water System Upgrade, Phases I and If, will replace or refirrbish aged water lines serving 
the primary research and support facilities in the central campus area of the Laboratory. The main lines 
ruuning along Central Avenue and the north side of the Building 3508/35 17 area will be replaced in the 
first phase of the project with the Laboratory facilities north of Central Avenue in the Vicinity of First 
Street and the 3047 Isotopes Area Because of the subsurface contamination concerns within the central 
campuq, multiple technologies are being evaluated for this project, including standard below-grade pipe 
replacement, above-grade insulated piping, and in-situ lining of existing lines where appropriate and 
feasible. A preliminary estimate of return on investment is 10% with a payback period of seven years. 

Laboratory Facility Ventilation System Upgrade, Phase II (ADS A98DO055, FY 2007 Landlord 
LI) 

The Laboratmy Facility Ventilation System Upgrades, Phases I and 11, are projects that will modernize 
veatilation and exhaust systems in approximately ten O W  facilities totaling over 200,000 square feet 
of space. Ventilation and exhaust systems in many ORNL facilities are in serious need of upgrade to 
cuntinue service at any level. Some laboratory areas are not used for research because of a lack of proper 
ventilation. Systems feature 35-year-old equipment applied in a 35-year old design concept. In many 
systems the exhaust ducting and filter housings are seriously corroded and have only a marginal W e  
life expedancy- New exbaust h, ducts, hoods, and an EPA-compliant stack are needed for compliance 
with regulations, The majority of these ducthousing units are contamination zones that will require 
closely controued vmdc conditions. A preliminary estimate of a payback period for this project is seven 
to nine years. 

M.2.2 Major GPP Projects - Phase II (FY 2007-11) 

7900 Area Office Building I (ADS AAOW043, FY 2011 Landlord GPP) 

Research Reactors Division currently has 75 people housed in trailers. Several of these trailers were 
installed in 1987-89 and were used trailers when they were installed. Specifically, Trailers 7964A, 
7964B, 7964D, 7964F, and 79646 have numerous reaming problems such as roof leaks, window leaks, 
WAC unit malfunctions, mold, mildew, and rodent problems. Additionally, some of these units have 
deteriorated to the extent that they have serious odor problems associated with decaying facilities. 
signifcantly since 1987, and the level of staffing will probably never return to the pre-1988 level. An 
office building is needed to revitalize the campus and improve working conditions for the Research 
Reactors staff and DOE HFIR site representatives. 

Documeats that are tequirsd by law to be maintained are currently bemg stored in 12 different locations. 
Some of these locations are trailers, and some consist of unairconditioned space despite requirements 
calling for the space to be air Radiographs of the HFIR vessel and systems and QA records 
are examples of documents not stored in compliance. Many of the records are required to be stored for 
the lifetime of the facility, which is projected to be 2035. Requirements also 
include maintaining all maintenance work packages as records. The proposed office building should 
The trailers were all intended to be temporary stmctum. The operating environment has changed include 
3000 square feet for document control. 
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6010/6025 Renovation (ADS AAODO080, FY 2006 Landlord GPP) 

This adivity provides for the renovation of office and laboratory space in Buildings 6010 and 6025 to 
aocommodate the needs of Physics Division staffmoving into the vacated space. Both buildings will also 
mqiire upgrading of computer access, including installation of twisted-pair connections to offices and 
laboratories. Both buildings will require modemiration of conference room to enable utilization of 
modem projection techniques and tbe addition and/or renovation of laboratory space to ensure adequate 
electrical pow, water, and bench space. Specific issues to be addressed in 61) 10 include conversion of 
the present Center for Engineering Systems A h a n d  Research (CESAR) Laboratory space into 
laboratory space (and possibly some office space) appropriate for Physics Division needs, conversion 
of some office space back to laboratory space on the fm floor, and increased wmen's rest room space 
(likelyto be requkd). Origbdy, 6010 had onty one floor andm light switches were installed in offices; 
thdm, light switches should be added as appropriate. Painting will be required. 

In 6025, the central area of the building originally csntained large officefiaboratory space, which since 
has been converted to offices. Renovation will include converting these offices back to appropriate 
laboratory/open space. There has been significant settling of the subsurface of 6025, with resulting 
cracks in the walls, particularly in the south end of the buildmg. This issue will need to be addressed. 
There is a small subbasement, which contained a small neutron generator (no longer there) that was 
covered over during umversion to office space. "hiis area needs to be located and may need attention. 
Air conditioning has often been a problem and needs to be reviewed for adequacy, particularly in the 
eareas.Incidentalmaintenance will also be needed to ensure appropriate office space (unblocking 
of doors, patching of cracks, painting, etc.). 

Restoration of the Natural Gas Distribution System (ADS S97w020, FY 2010 Landlord GPP) 

This project will restore the existing MW gas distribution grid located in the Bethel Valley area of the 
Laboratory. Restoration activities will include r e p w e n t  of line segments, valves, and pressure 
regulators, where warranted, and will use trenchless technology techniques to rehabilitate pipe where 
these methods can be proven cost effective. AU cath&ic protection systems currently in use to prevent 
corrosion of the system will also be upgraded. 

The natural gas piping system is a steel piping grid that provides gas to research facilities throughout 
the centea partions of the Bethel Valley complex. It was constructed in 1948 and has been in continuous 
use since that time. While it has been largely trouble-fiee, design life has been exceeded, and it is 
expeded to develop problems over the next few years. Given the serious nature of accidents caused by 
natural gas leaks, it is imperative that measures be taken to restore this system to "as-new" condition 
before degradation of piping and valves can cause a leak. 

Upgrade Motor Control CentedSwitchgear - REDC (ADS AOlDO036, Fy 2009 Landlord GPP) 

The scope of this project includes the following tasks: 

1. Replace the motor control centers for Building 7830. 

2. Replace the switchgear outside Building 7920 (substation east of main buildmg). 

3. Replace the motor control centers in both of the REDC generator shacks (792 1, 793 1 - safety 
inspections have shown the precarious condition of wiring inside 793 1). 
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4. Even tho@ the wire electrical conductors, enclosed within a concrete containment enclosure which 
travels underground between 7920 and 7930, were last replaced about 1992, the presence of the 
underground steam line in such close proximity to this concrete electrical wireway impels ORNL's 
electrical system experts to relocate the main electrical feed for 7930 from the underground wire way 
(concrete tray) to the existing 14KVA power lines in the area (circuit 294?). The exact route to be taken 
is not y& clear. The project w d d  have to be aware of the rabbit transfer line (7920 and 7930) and other 
north/south underground piping in that area. 

The ORNL Line Item most recently initiated to fix electrical systems in Bethel Valley facilities (4501, 
4505,4500N) focused heavily on service entrances and motor control centers. 

Bethel Valley Road TrafFic Calming Measures (ADS AOODO017, N 2007 Landlord GPP) 

This project will relocate 1.3 miles of Bethel Valley Road approximately 1000 feet to the north of its 
present location, It will be a low-speed roadway containing three 12-foot lanes and two 14-foot 
shoulders. The proposed re.location will reroute "through" traffic around an area proposed for near-term 
development of new fhdities, rerhmcing the potential for public traffic to enter Laboratory roadways. The 
proposed relocation will eliminate the dangerous "S" tum located at the Laboratory's main entrance. 

Building 4509 Maintenance Shop Addition (ADS 0 7 D O O S 9 ,  FY 2007 Landlord GPP) 

This project will construct an addition of approximately 2500 square feet to Building 4509, which 
homes the Air Conditioning Compressor maintenance activities for the Laboratory. The addition will 
allow space far maintenan ce personnel to work on major air conditioning units and support equipment. 
The addition will improve safe operations for maintenance personnel who work with gasses having the 
potential for significant hazards. 

Electrical Service Upgrade - Building 7601 (ADS AOODO027, pY2007 Landlord GPP) 

This project will upgrade the electrical system serving the offices in Building 760 1, provide additional 
clean conditioned power to the office areas to support office equipment (computer) operation, and add 
electrical outlets and individual light switches to each office. 

Upgrade Electrial Systems (Blliidings in the 3000,6000, and 7000 Areas) (ADSs 07D0069 and 
ADS 07130070, FY 2007 Landlord GPPs) 

This project will replace obsolete and inadequate switchgear and transformers at the main electrical 
service entrances of buildings m the 3000,6000, and 7000 Areas. These electrical devices are the control 
points for the main electrical systems in these facilities. Much of this equipment has been in service for 
50 years and must be replaced to ensure reliable electrical service to the customers and provide a safe 
environment for building occupants, system operations, and maintenance personnel 

Eyewash, Safety Shower Stations, and Supply Piping, 7920 (ADS C97DOO81, N 2008 
Institutional GPP) 

The swpe of this activity includes the upgrade of water supply systems and encompasses the following: 
(1) installation of safety showers and eyewashes with potable water supply, (2) replacement of piping 
and associated components used to supply and remove process water, and (3) replacement of piping and 
associated components used for heating. 
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This project will consist of (1) the removal and replacement of any existing eyewash stations and safety 
showers in the laborat.ories and Corridors of 4501 and 4505 (to meet OSHA standards, potable water 
headers will be installed to supply the water for the safety showers and eyewash stations) and (2) the 
up@ of safety sh- and eyevmsh stations in 4500N and 4500s to meet standards during the Line 
Item renovations proposed in the FY 2000 Strategic Facilities Plan. 

Central Campus Research Building (ADS AAODOO77, FY 2007 Landlard GPP) 

This activity provides for the consmction of a research building of approximately 14,000 square feet. 
This facility will house a mrmbe4 of researchprogrms currently located in Buildings 2024,3 1 15,3080, 
and 2019. These very old and highmaintenance bllildmgs provide substandard space for many high- 
profile research programs. The new facility wiU 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. 

Multiple Projects 3500E Flexible Laboratory Shell (ADS AOlDOO61, AOlDOO62, FY 2007, 
Landlord GPP) 

An upgrade to the East side of the Building 3500 complex is proposed to allow the implementation of 
flexiile, special-purpose laboratories as needed for support of fuhne and ongoing research projects. As 
O W  moves into newer nanotechnology, biological and life sciences, advanced neutron sciences and 
nano/micro-instrumentation research, additional special purpose laboratory space will be needed to 
support new initiatives. To allow rapid design, cmtruction, and modification of special-purpose 
laboratory space, it is proposed that the east side of Building 3500 be upgraded to provide a flexible 
shell with flexible utilities to allow rapid implementation of special purpose laboratories within this 
space. 

33isthg wall partitions and utilities will be removed and replaced with a flexible matrix of utility feeder 
systems to allow special-purpose laboratory space to be rapidly erected, modified, or dismantled as 
b p r o j @ q w  change. Legacyhamdous building materials in the existing 3500E Area will 
be removed to mitigate *e problems with constructing and modifying special- purpose laboratories. 
Special utilities required include elexhicity, Communications and network wiring, potable water, distilled 
water, compressed air, compressed nitrogen, vacuum, and precision environmental control of temperature 
and humidity. Overall environmental control of the shell is required, as well as systems required to 
condition individual special-purpose labs. This \Mill mean that an overall building environmental 
management system will be required and up to four additional environmental control subsystems for 
individual labs will also be required. Lab exhaust systems will be needed, as well as laboratory makeup 
air systems. Waste chemical holding systems will also be required. 

New f;%e Headquarters Facility (ADS AOlDOO55, F Y  2010 Landlord GPP) 

TlliSADs i s f o r t h e r e l o c a t i a n a n d ~  'on of a new Fire Headquarters Facility. The new facility will 
have approximately 13,000 square feet of floor space and will, at a minimum, house the following: ( 1) 
ORNL fire alarm central receiving station; (2) indoor parking for fire, EMS, and other emergency 
reyome apparatus; (3) administrative offices; (4) tminjng classroom facility; ( 5 )  conference room; (6) 
s@ space far equipment (ie., SCBA, fire extinguishers, etc.) maintenance; (7) changeroom facilities; 
and (8) storage space for fire department/fire a1amdfh-e suppression equipment and supplies. 

The current facility (Building 2500) was constrvcted in the 1960s and is co-occupied with Wackenhut 
!3ecudy. Available floor space and building CanfigUTation is inadequate to accommodate the increased 
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roles and responsibilities of the fife department. Additionally, the existing facility is not optimally 
located to service major population shifts in ORNL's configuration and the Spallation Neutron Source 
site. 

Computer Network Upgrades (ADS AAlWOOl, FY 2012 Landlord GPP) 

This project will cover refurbishment of the ORNL network to include: 

1. Installation of new fiber optic cabling and equipment for the "backbone". This fiber replacement is 
required for dense wave division multiplexing (DWM). This technology uses multiple colors of light. 
The & p i m  characteristics of standard fiber optic cabling are incompatible with this technology over 
long/moderate distances. Implementing this technology would give a 10- 100 increase in capacity. (Year 
1) 

2. Rewiring legacy buildings with current technology copper and fiber to the desktop and replacement 
of "edge" electronics in all buildings to take advantage of the faster backbone. (Years 2 and 3) 

3. Installation of wide area broadband wireless networking. (Years 3 and 4) 

Water System Umrades, 7600 Area (ADS A98DOO10, FY 2010 Landlord GPP) 

This project will provide a needed inf?astructure upgrade for the potable water system in the east end of 
the ORNL complex. Presently, there is only a single feed to the 7600 Area of ORNL where there is 
major potential for a ik loss. Relocation of the Fusion and Engineering Technology facilities from Y- 12 
to this area is also planned for the future. This project will install approximately 9000 feet of 16-inch 
main to the 7600 Area at the far east end of the ORNL complex, along with the installation of associated 
isolation valves, fittings, hydrants, and valve pits. 

Radioactive Liquid Wastes Collection System (ADS AOOW025, Fy 2008 Programmatic GPP) 

Liquid Low Level Waste (Hot Drains) 

Purpose: The system provides a m w  for collection, storage, and transfixring of radioactively 
contaminated liquids. 

Isolation: The LLLW system is a gravity drain system and contains no valves for isolation fi-om the 
Isotopes Area LUWW header. 

Major Loads: The LLLW system provides drains fiom: 

- glove boxes, hoods, and enclosed hoods within the laboratories; 
- decon shower in Room 105; and 
- drains in the cell blisters. 

- hot cells; 

Proposed change to the LLLW System: Currently, there are plans to install a Liquid Waste collection 
tank (-300 gallons) in Cell C. The existing d r a i i  in each cell will be modified such that it wiU act as a 
sump and not allow liquid to flow through the underground LLLW header. The sump will collect any 
liquid m t e  which will be vacuum-dragged into the Cell C collection tank. When the tank needs to be 
emptied, the liquid will be jetted (air jet) to the outside of RDL via existing %-inch stainless steel lines 
(the lines are located in the past-wst pipe trench in the floor of Room 2 15). It is currently uncertain how 
the waste will be delivered to the ORNL LLLW System. Possibilities include installing a new 
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underground doubly contained pipe which wiLl mlnect to an existing header or transferring the liquid 
to a specially designed truck at the concrete pad o ~ s i d e  the southwest corner of RDL. 

Renovation of 4515 (HTML) (ADS AAODO076, FY 2009 Institutional GPP) 

This activity wiU support the relocation of several grinding machines, electric fvrnaces, and other 
p0tda.I souras of either vibrational or electrical/wetic interference from HCIUL (Building 45 15). 
This is necessary to make HTML suitable for the anplacement of M&C’s research projects in support 
of accelerator and electron optic instruments. It also includes support fOr the installation of the 
instruments (including necessary modifications to electrical systems, water system, ventilation, etc.) 
removed fbm 4515 into space in Building 4500s. Renovation of the laboratow space in 4500s is the 
subject of a separate ADS. 

Transportation and Packaging Management Fac.3ity (ADS S97Do058, FY 201 1 Landlord GPP) 

This project will provide a onestory building, 85 f& by 130 feet, with 3400 square feet of space. The 
building will provide three managers’ offices, 16 employee offices, a shipping area 30 feet by 20 feet, 
a loading dock and a lmardous/nonbazardous and radioactive packaging area. The facility will provide 
space for packaging, quality assurance checks, and shipment which will comply with regulatory 
requirements. 

The ammt operatian for the transportation and packaging of facility materials occurs in three different 
locatims, and these facilities have levels of fixed contslrmnat ion. The construction of the new facility will 
reduce potential exposure to personnel. 

East Campar Service Building (ADS AAODOO64, FY 2010 Landlord GPP) 

This project involves the coflstruction at ORNL of a 20,000-square-foot multistory office building, the 
Central Services Building, to be built just north of 4500N. This project will allow consolidation of 
photogmphy, graphic arts, and duplication services, which currently are located in the basement area of 
4500s. These fimctions will be relocated to a new faci,lity that will more effectively and efficiently serve 
O m ’ s  mission and also provide needed space in the 4500s basement to allow the Metals and 
Ceramics (M&C) Division to vacate 5500 and consolidate its activities in this space. This new building 
will provide approximately 50 offices for staff that will be displaced by the planned construction efforts 
of the 4500N Line Item The Central Services Building will be constructed on the current site of Building 
5000. 

M.23 Major GPE Projects - Phase Il @W 2007--11) 

New External Web Server (INFOSRVl) (ADS A,OODO003, FY 2010 GPE) 

This request is for a new external Web servez that will become part of the new external Web server 
cluster. The external Web server is getting more and more hits, and the CPU is running at or close to 
1 W !  utilization a large percentage of the time. This is the critical piece of computing infrastructure for 
ORNL’s external Web presence. 

The current external Web server is a single computer system with attached disk and tape storage 
subsystems. The proposed architecture would consist of two essentially identical computer systems that 
are made to appear as ifthey were one system through the use of a smrt switch. This switch would be 
the “traffic cop’’ for incoming connections fkom clients’ Web browsers. The switch would balance the 
load between the two servers by cantinually measuring responsiveness. If either server were to fail for 
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any reason, the switch d d  immedktely stop handing d o n s  to that server. Until that server could 
be restored, the service might appear somewhat slower to clients, but it would continue operating. A 
second switch would be configured to provide redunbcy in case the first switch failed. The two 
computer systems would each be eonfigured with =based disk storage subsystems to provide 
redundancy for the most common type of failure, a disk failure. Data would be replicated automatically 
from one computer’s storage system to the other at regular intervals to maintain the single-system 
appearance to all clients. 

T m  Web proxy servers would also be set up in a redundant configuation. These proxy servers would 
satisfy security concerns about users browsing malicious Web sites and control access to Web servers 
on the corporate network. 

W A C  Upgrades (ADS c97DO083, N 2010 GPE) 

This project will replace deteriorated air conditioning components which provide enviromental c;ontrOl 

for Lah to Iy  facilities. Job scope includes removal and replacement of old equipment and subsequent 
tie-in support. Many W A C  units are used for loads and purposes other than their original designs, 
resulting in many developing operational problems, which create occupant health hazards. The 
equipment listed in the scope of this project has exceeded its life expectancy. Replacing these 
deteriorated cOIIIpOnentS will innprove air conditioning reliability and reduce operating and maintenance 
costs. The reliability of these W A C  systems is critical to proper operation of laboratory equipment 
(miaoscopes, lasers, etc.) and calibration of research apparatus, 

Replace Steam Plant Economizers (ADS C98D0179 FY2009 GPE) 

The economizers m the coal-fired boilers m the Steam Plant have deteriorated si@cmtly 
and must be replaced. The economizers are a critical subsystem used m the production of 
steam in the Steam Plant. Hot flue gases pass through the economizers, transferring heat to 
the boiler f k d  water. Because of the sulfirr content, these flue gases are corrosive and erode 
away the tubes over time. Many tubes have been repaired, and the ftequency of hilure is 
increasing. Tube wall thickness continues to decrease on the heat exchangers and without 
replacement, many tubes will need to be phgged. This will not om decrease the efficiency 
of the economizer but also of the boiler itself as cooler feed water will require more fuel to 
generate s t e m  

Data Network Layer 2 Upgrades (ADS AOOD0040, FY 2009 GPE) 

This capital request is for layer 2 networking devices to ensure that all edge devices provide 
the features necessary to implement cyber security techniques. New hardware procured as 
a r e d  of this request will utilize switched technology and eliminate shared media devices at 
ORNL. Other features that may be deployed as a result of this request are global tagged 
Virtual Local Area Networks (VLANs) and automated blocking to ensure that unregistered 
users are not granted access to the network. Utilizing the latest layer 2 networkmg switches 
all the way to the edge of the network will allow management systems to be implemented that 
automatically provide certain registration information and block increased level of security 
network-wide. This request includes hardware to improve the condition of the network to 
the edge of the entire network, both “public” and ‘‘pri~ate.’~ This request also provides for 
the upgrade of network wiring where necessary to allow for the use of the latest hardware. 
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. .- 
The last time significant h d s  were dedicated to a aetwlork rebuild was in 1992 when the current Fiber 
Distributed Data Interface (FDDl) hardware was procured and installed to make up the backbone. In 
addition, in 1992 fiber optic cable was installed to allow for this FDDI backbone. Technology has 
leapfrogged and the FDDI is now obsolete. Also, there has never been a major project h d e d  to build 
or replace the layer 2 devices, which are the devices closest to the users. 

Recent efTorts have resulted in the installation of layer 3 gigabit Ethernet in a new backbone, which is 
nearing completion This new backbone has been procured for the most part vtiljzing h d s  from 
“public” network users and, in fairness, is currently limited to use by divisions tbat are willing to pay 
t l l € 5 e t . a t e s . D U e t o f u t l d i n g ~  - , deployment of new bardware is done in a hgmented, piecemeal 
WY. 

This capital request is for layer 2 nehmrking devices to ensure that all edge devices provide the featUtes 
necessary to implement cyber security techniques. New hardware procured as a result of this request 
wddutilizr: switchedtt?chnologyandeliminates~media devices at O m .  Other features that may 
be deployed as a result of this project are global kigged Virtual Local Area Netmrks (?XANs) and 
automatedblodcingtoensurethatunregistered users are not granted access to the network. utilizing the 
latest layer 2 mhwrking switches all the way to the edge of the network will allow management systems 
to be implemented that automatically provide certain registration information and block access to the 
neh;cnork if the user refuses to provide the &g required infirmation. This will provide an increased 
level of Secucity network-wide. This quest includes hardware to improve the condition of the network 
to the edge of the txi3-e netwdc, b0t-h “public” and “private,” and provisions for the upgrade of network 
wiring, where necessary, to allow for the use of the latest hardware. 

Tube Furnaces and Process Gas Handling (AIH A99DB100, FY 2009 GPE) 

This project will procure and install diffusion and passivation tube furnaces and a process gas handling 
statim As part of the microfabrication for ORNL, tube finnaces for precision controlled 
beating of silicon wafm and other substrates under precision-umtrolled exposure to a variety of cover 
gases is required to produce a variety of passivations and substrate dopings. The substrate passivations 
form masks for subsequent chemical processing of micro- and nano-devices and structures. These 
passivations can also form mechanical features of &vices and stnrctures. Substrate doping is used to 
form varying semiconducting regions in devices to form active electronic devices or to form regions 
within the substrate bulk that diB“ in reaction to subsequent chemical processing. These tube furnaces 
in combination with high-purity gas metering and control systems form the primary means to form 
mechanical features on the sdace  and in the bulk of substrates. 
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APPENDIX N 

Project Cost Tables 





Table N.1 

ADS No. 
A99D0056 
AAOD0056 
MODO057 
MOD0095 
AAOD0096 
MOD0098 
AAOD0102 
AAOD0103 
MOD0104 
A99D0018 
A99D0017 
MOD0094 
MOD001 7 
A98D0007 
MOD0055 
C97D0061 
C97DOC62 

Total 

Title 
RESEARCH SUPPORT CENTER (LI) 
4500N, WING 4, LAB UPGRADES & RENOVATION 
45005, WING 1, LAB UPGRADES & RENOVATION 
4500N, WING 3, LAB UPGRADES & RENOVATION 
4500N, WING 2, LAB UPGRADES & RENOVATION 
4500S, WING 2, LAB UPGRADES & RENOVATION 
4500N, WING 1, LAB UPGRADES & RENOVATION 
4500S, WING 3, LAB UPGRADES & RENOVATION 
45005, WING 4, LAB UPGRADES & RENOVATION 
FIRE PROTECTION SYSTEMS UPGRADE (LI) 
LABORATORY FACtLlTlES HVAC UPGRADE (LI) 
PRIMARY SUBSTATION UPGRADES, ORNL (LI) 
MANIPULATOR REPAIR FACILITY (LI) 
LABORATORY FAC VENT SYS UPGR-PHASE 1 (LI 
LABORATORY FAC VENT SYS UPGR-PHASE 2 (LI 
POTABLE WATER SYSTEM UPGRADE 1 (LI) 
POTABLE WATER SYSTEM WGiWDE i l  (Li) 

Landlord Line Item List 
Date: August 5,2002 

($ x 1000) 

2002 
1,500.0 

0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 

3,120.0 
3,000.0 

0.0 
0.0 
0.0 
0.0 
0.0 
0.0 

7,620.0 

2003 
5,000.0 

0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 

2,216.0 
3,600.0 

0.0 
0.0 
0.0 
0.0 
0.0 
0.0 

70,816.0 

2004 
9,600.0 
1,890.0 

0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 

740.0 
0.0 
0.0 
0.0 
0.0 
0.0 

12,230.0 

2005 
0.0 

12,460.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 

2,450.0 
0.0 
0.0 

5,975.0 
1,500.0 
1,000.0 

0.0 
1,000.0 

0.0 

24,385.0 

2006 
0.0 

2,250.0 
2,000.0 

0.0 
0.0 
0.0 
0.0 
0.0 

11,450.0 
0.0 
0.0 

525.0 
8,500.0 
2,500.0 

0.0 
4,000.0 

0.0 

31,225.0 

2007 
0.0 
0.0 

12,000.0 
1,750.0 

0.0 
0.0 
0.0 
0.0 

4,300.0 
0.0 
0.0 
0.0 

2,000.0 
4,000.0 
1,000.0 
2,000.0 
1,000.0 

28,050.0 

2008 
0.0 
0.0 

3,000.0 
14,000.0 

0.0 
2,100.0 

0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 

3,500.0 
0.0 

4,000.0 

26,600.0 

2009 
0.0 
0.0 
0.0 

3,000.0 
1,900.0 

12,500.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 

4,000.0 
0.0 

2,000.0 

23,400.0 

201 0 
0.0 
0.0 
0.0 
0.0 

15,000.0 
3,400.0 

0.0 
2,200.0 

0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 

20,600.0 

201 1 
0.0 
0.0 
0.0 
0.0 

3,000.0 
0.0 

2,200.0 
13,000.0 

0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 

18,200.0 





Table N.2 
Landlord GPP List 
Date: August 5,2002 

($ x 1000) 

ADS No. 
AA2D0052 
AA2DOl13 
C97D0071 
AA000058 
AAl DO006 
AAOD0072 
AOOD0043 
A99D0098 
AA1 DO037 
AA1 DO042 
AA1 DO047 
MOD0063 
AAlD0051 
A01 DO058 
A01 DO059 
A01 DO060 

2 A01D0061 
A01 DO062 
A99D0020 
C97D0054 
AAOD0077 
AOOD0032 
A98D0016 
A01 DO020 
C97D0089 
A000001 7 
C98D0127 
A02D0010 
AA2D0018 
MODO080 
A01 DO036 
A01 DO056 
A98D0010 
S97D0020 
S97D0058 
S97D0023 
AAOD0064 
S97D0002 
AAOD0043 
C97D0057 
A99D0154 

v1 

Total 

Title 2002 
PROCESS WASTE DRAIN CONTAMINANT DISCHARG 0.0 
EAST AND WEST PORTALS 2,600.0 

EAST CAMPUS ELECTRICAL SYSTEMS UPGRADE ( 295.0 
BUILDING 1061 MODIFICATION (TEC=$203K) 3.0 
7600 AREA HIGHBAY BUILDING-DESIGN ONLY(T 0.0 
1503 GREENHOUSE RENOVATION UPGRADE 0.0 
BUILDING 7602 HIGHBAY UPGRADE (TEC=$850K 325.0 
6026 GRAVEL LOT EXTENSlONlPAVlNG (TEC=$l 535.0 
MISCELLANEOUS AREA PARKING LOTS (TEC=$19 25.0 
6026 NORTH PARKING LOTS (TEC=$467K) 412.0 
ADVANCED MATERIALS CHARACTERIZATN LAB (T 1,700.0 

FIRE PROTECTION SYSTEMS UPGRADE-GPP (TEC 32.0 

EAST CAMPUS TELECOMMUNICATIONS UPGRADE(T 
3500E FLEXIBLE LABORATORY SHELL UPGFW (T 
3500E FLEX-LAB1 (TEC=$GOOK) 
3500E FLEX-LAB2 (TEC=$GOOK) 
3500E FLEX-LAB3 (TEC=$6OOK) 
3500E FLEX-LAB4 (TEC=$GOOK) 
LAB EXPANSION-NANOSCIENCE METRLGY/INST(T 
VENTlLATlON SYSTEMS, DUCTWORK, & FUME HO 
CENTRAL CAMPUS RESEARCH BUILDING 
REPLACE HOODlSECONDARY CONFINEMENT EXH. 
451 1 COOLING TOWER REPLACEMENT (TEC=$140 
DOSIMETRY LABORATORY 
MAINTENANCE SHOP ADDITION 4509 
BETHEL VALLEY ROAD TRAFFIC CALMING MEASU 
UPGRADElREPLACE HEPA EXHAUST SYS., 4501 

REPLACE TSF/CROET WATER SERVICE 
INSTALL NEW VESSEL OFF-GAS SCRUBBER SYST 

SO1 0/6025 RENOVATION 
UPGRADE MOTOR CONTROL CENTERSlSWlTCHGEAR 0.0 
NEW FIRE HEADQUARTERS FACILITY 0.0 
WATER SYSTEM UPGRADES, 7600 AREA 0.0 
RESTORE NATURAL GAS DISTRIBUTION SYSTEM 0.0 
TRANSPORTATION AND PACKAGING FACILITY 0.0 
EXTEND WATER MAIN - 7000 AREA 0.0 
EAST CAMPUS SERVICE BUILDING 0.0 
ADDITION TO BUILDING 6012 0.0 
7900 AREA OFFICE BUILDING I 0.0 
UPGRADE CONDENSATE REMOVAL, ORNL STEAM D 0.0 
GPP MANAGEMENT RESERVE 102.0 

7,029.0 

100.0 
0.0 
0.0 
0.0 
0.0 
0.0 

900.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 

2003 
500.0 
0.0 
0.0 
0.0 
0.0 

1,100.0 
0.0 
0.0 
0.0 
0.0 
0.0 

2,540.0 
1,700.0 

0.0 
0.0 
0.0 
0.0 
O.@ 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 

360.0 

6,200.0 

2004 
1,500.0 

0.0 
0.0 
0.0 
0.0 

3,700.0 
280.0 
325.0 

0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
O.Q 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0 .o 
0.0 
0.0 

595.0 

6,400.0 

2005 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 

1,400.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 

300.0 
0.0 
0.0 
0.0 
@.@ 
0.0 

1,000.0 
2,500.0 
1,000.0 

0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 

300.0 

6,500.0 

2006 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 

800.0 
100.0 

0.0 
0.0 
0.0 
0.0 

1,000.0 
2,000.0 
1,000.0 

200.0 
t ,500.0 

0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 

600.0 

7,200.0 

2007 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 

700.0 
500.0 
100.0 
0.0 
0.9 
0.0 

1,500.0 
0.0 
0.0 

1,200.0 
2,500.0 
200.0 
500.0 

0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 

600.0 

7,800.0 

2008 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 

500.0 
100.0 

0.0 
0.0 

2,000.0 
0.0 
0.0 
0.0 
0.0 

1,000.0 
900.0 

1,750.0 
1,150.0 

0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 

600.0 

8,000.0 

2009 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 

500.0 
: c0.0 

0.0 
2,000.0 

0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 

3,650.0 
200.0 
200.0 
500.0 

0.0 
0.0 
0.0 

500.0 
1,000.0 

0.0 
0.0 
0.0 
0.0 

700.0 

201 0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 

500.0 
0.0 

3,000.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 

1,000.0 
900.0 
600.0 

1,000.0 200.0 

800.0 
2,600.0 

0.0 
1,500.0 

0.0 
0.0 
0.0 

1,100.0 

201 1 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
8.0 
0.0 

1,000.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 

2,000.0 
1,000.0 
1,000.0 0.0 

0.0 
2,900.0 

300.0 
400.0 

1,100.0 
1,100.0 

9,350.0 13,200.0 10,800.0 





ADS No. 
AA2D0108 
AA2D0097 
AA2DOl 14 
AOID0019 
A02D0003 
AA2D0095 
AA1 DO048 
AA1 DO049 
AA1 DO050 
AA2D0055 
AA2D0056 
AA2D0098 
AA2D0096 
AAOD0065 
AA1 DO056 
AA1 DO058 
AA2D0054 

7 AA2D0059 
--I AA2D0111 

Evi2DCll12 
AA2D0107 
C97D0104 
AA2D0053 
AA2D0064 
A02D0020 
AOlD0004 
A99D0027 
AOIDOOIO 
A98D0009 
C98D0145 
AA2D0041 
S97D0051 
AOODO027 
C97D0069 
C97DO070 
MOD0068 
AAOD0076 
S97D0032 
A02D0008 
A02D0011 
AA2D0106 
AA2D0013 

Total 

Title 
UPGRADE SEWAGE COLLECTION, EAST CAMPUS ( 
EAST CAMPUS UTILITY MODIFICATIONS (TEC=$ 

REBUILD STEAM STA & SUPPLY PIPING, 7920( 
REBUILD STEAM STATIONS, 7930 (TEC=$750) 
ORNL WAYFINDING SIGNS (TEC=$625K) 
5TH STREETBOLITHSIDE AVE. PARKING LOT (T 
5TH STREET ENTRANCE (TEC=$722K) 
7000 AREA PARKING LOT EXPANSION (TEC=$I 1 
SOUTHSIDE PARKING LOTS (7EC=$80K) 
6000 AREA PARKING LOTS (TEC=$lSOK) 
ROOFING REPLACEMENT, BUILDING 6007 (TEC= 
EAST CAMPUS STORM DRAIN MODIFICATIONS (T 
EAST CAMPUS INFRASTRUCTURE IMPROVEMTS (T 
351313524 SlOU PARKING LOT (TEC=$850K) 
SWSA 2 PARKING LOT (TEC=$350K) 
EAST CAMPUS NATURAL GAS LINE (TEC=$525K) 
QUADRANGLE COMMON AREA (TEC=$3100K) 
CENTRAL AVENUE EXTENSION (TEC=$1225K) 
EAST CAMFUS ENTR'f ANrj PARKING AREA ( E C =  
FACILITY UPGRADES, BUILDING 4512 (TEC=$3 

FIRE PROTECTION SYSTEMS UPGRADE-IGPP (TE 

ROAD AND PARKING LOT PAVING - ORNL (TEC= 
5510A RENOVATION - METROLOGY SERV 8 MEAS 
BUILDING 1060 STANDBY ELECTRICAL POWER S 
UPGRADE BLDG 5510 HVAC & UTILITIES SOTO 
6000 AREA COOLING TOWER REPLACEMENT (TEC 

INSTALL SYSTEM TO COLLECT LLLW,HOTCELLS& 
WATER SYSTEM UPGRADES, 1000 AREA 

UPGRADE PA SYSTEM AT 7900 SITE 

FLOW MONITORING STATIONS FOR LOW-FLOW VE 

REPLACE EAST END WATER SOFTENERS - B 251 

HVAC UPGRADES - GPP - SUPPLEMENTAL 
ELECTRICAL SERVICE UPGRADE - BUILDING 76 
UPGRADE ELECTRICAL SYSTEMS, 3019,3025, 
UPGRADE ELECTRICAL SYSTEMS, 6000 AND 700 
WEST CAMPUS INFRASTRUCTURE IMPROVEMENTS 
RENOVATION OF 4525 (HTML) 
WEST END STEAM UPGRADE COMPLETION 
INSTALUUPGRADE SAFETY SHOWERSIEYEWASHES 
INSTALUUPGRADE SAFETY SHOWERS EYEWASHES 

IGPP MANAGEMENT RESERVE 
BLDG 3017 TO 5500 X-RAY VAULT RELOCATION 

Table M.3 
Institutional GPP List 

Date: August 5,2002 
(8  x 1000) 

2002 
25.0 

100.0 
0.0 

75.0 
0.0 

250.0 
295.0 
260.0 
110.0 
80.0 
0.0 

130.0 
50.0 
35.0 
0.0 
0.0 

100.0 
0.0 

100.0 
0.0 

100.0 
400.0 
100.0 

0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 

40.0 

2,250.0 

2003 
200.0 
500.0 

0.0 
675.0 

0.0 
125.0 

0.0 
0.0 
0.0 
0.0 
0.0 
0.0 

300.0 
0.0 
0.0 
0.0 

425.0 
170.0 
400.0 
150.0 
250.0 
100.0 
150.0 
125.0 

0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
8.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 

300.0 

3,870.0 

2004 
0.0 
0.0 
0.0 
0.0 

150.0 
250.0 

0.0 
0.0 
0.0 
0.0 

150.0 
0.0 
0.0 
0.0 

850.0 
0.0 
0.0 

1,000.0 
725.0 

1,500.0 
0.0 

400.0 
0.0 
0.0 

215.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 

300.0 

5,540.0 

2005 
0.0 
0.0 

400.0 
0.0 

600.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 

100.0 
0.0 
0.0 
0.0 

1,930.0 
0.0 

350.0 
0.0 

100.0 
0.0 
0.0 
0.0 

200.0 
155.0 

0.0 
0.0 
0.0 
0.0 

500.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 

300.0 
565.0 

5,200.0 

2006 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 

500.0 
0.0 
0.0 
0.0 
0.0 
0.0 

100.0 
0.0 

350.0 
0.0 
0.0 
0.0 
0.0 
0.0 

400.0 
0.0 
0.0 
0.0 

800.0 
0.0 

500.0 
500.0 

0.0 
0.0 

500.0 
0.0 

475.0 
0.0 

200.0 
0.0 
0.0 
0.0 
0.0 
0.0 

500.0 

4,825.0 

2007 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 

400.0 
0.0 
0.0 
0.0 
0.0 
0.0 

500.0 
0.0 

800.0 
0.0 

900.0 
115.0 

0.0 
0.0 

300.0 
0.0 
0.0 
0.0 
0.0 
0.0 

500.0 

3,515.0 

2008 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 

400.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 

250.0 
500.0 

0.0 
0.0 
0.0 

1,000.0 
0.0 

250.0 
150.0 
150.0 

0.0 
500.0 

3,200.0 

2009 
0.0 
0.0 
0.0 
0.0 
0.0 
0 .o 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 

600.0 
0.0 

500.0 
400.0 

0.0 
900.0 

0.0 
450.0 
450.0 

0.0 
500.0 

2010 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 

600.0 
0.0 
0.0 

1,000.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 

500.0 

3,800.0 2,100.0 

i 

201 1 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 

600.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 

500.0 

1,100.0 





ADS No. 
A02D0019 
AA2D0047 
AA1 DO029 
AA2D0099 
MOD0084 
AA2D0092 
AA2D0003 
C98D0182 
A01D0018 
AA2D0006 
AA2D0019 
A98D0091 
C98D0142 
S97D0056 

2: A99D0129 
;O AA2D0050 

AOOD0035 
A01 DOOl 4 
A99D0097 
A99DOO99 
A99D0100 
A02D0004 
A01 00066 
AAOD0036 
AOOD0040 
AA2D0014 
C98D0051 
AA2D0093 
AOOD0003 
A01D0011 
A98D0132 
AA2D0078 
A01D0031 
AA1 DO022 
A98D0110 
AA1 DOOl 9 
C97D0125 
C98D0179 
A02D0015 
C97D0083 
S97D0013 
A98DOI 03 

Title 

REPLACE BUILDING 3525 AIR HANDLERS (2 EA 
REBUILD COMPONENTS ROBBINS-MYERS 10-T BR 

REPLACE HEPA FILTERS-CAT 2 7920/7930 (T 
REPLACE TERTIARY FILTER - SEWAGE TREATME 
ACCESS CONTROLS-OPEN CAMPUS IMPROVEMTS(T 
ENGINEERING TECHNOLOGY FACILITY (ETF) CL 
LDRD SCANNING PROBE ELECTROCHEMCL MICROS 
LDRD GENERAL PURPOSE EQUIPMENT RESERVE ( 
SAP SERVER UPGRADE PROGRAM (TEC=$1860K) 
4500N J233 CONF RM VIDEOCONFERENCING HAR 
REPLACEMENT GENERATOR AT BUILDING 5505 ( 
HIGH RESOLUTION MASS SPECTROMETER 
CONVERT STEAM PLANT BOILERS TO NATURAL G 
BOILER #5 CONTROLS UPGRADE, STEAM PLANT( 
33-MHZ TO 3-GHZ TIMING GENERATOR 
SINGLE-PASS COOLING EQUIPMENT REPLACEMEN 
BACKUP TAPE ROBOT DEVICE 
ORNL COMPUTER NETWORK UPGRADES 
SPINCOATER, DEVELOPER AND INSPECTION STA 
PHOTOMASK ALIGNER AND EXPOSURE SYSTEM (T 
TUBE FURNACES AND PROCESS GAS HANDLING S 
REPLACE DEGRADED COG HEPA FILTERS IN BLD 

CELL 1 WINDOW REPLACEMENT, BLDG 3025E 
DATA NETWORK LAYER 2 UPGRADES 
SITE ACCESS CONTROL UPGRADE (INTERFACE W 
FLUKE 5720A TESTER (TEC=$62K) 
ELECTRONIC DISCHARGE MACHINE (EDM) 
NEW EXTERNAL WEB SERVER (INFOSRVI) 
SAP OPERATIONAL ANALYSIS SYSTEM 
INSTALL BACKDRAFT DAMPERS, BUILDING 7920 

REPLACE CRANESlHOISTlNG DEVICES IN CTD'S 
GREEN IS CLEAN PROGRAM FOR REDUCTION OF 

COMPUTER NUMERICAL CONTROL WATER Cull-ING 

REPLACE STEAM PLANT ECONOMIZERS 
REPLACEMENT GERMANlUM DETECTORS 

NEW 4000 SCFM AIR DRYER 
TRACK BRUSH CUTTER 

WILDLAND FIRE CONTROL 4x4 PICK-UP TRUCKS 

4501 - EXHAUST FAN 56 PLENUM HOUSING REP 

UPGRADE EAST END FEEDWATER SYSTEM 8-2529 

CFC PHASEOUT - CLEAN AIR ACT COMPLIANCE 

HVAC UPGRADES - GPE 

2002 
0.0 
0.0 

380.0 
0.0 

500.0 
100.0 
56.0 
29.0 

260.0 
32.0 
35.0 
0.0 
0.0 
0.0 
0.0 
0.0 
@.@ 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 

Table N.4 
Landlord GPE List 
Date: August 5,2002 

($ x 1000) 

2003 
350.0 

0.0 
0.0 

125.0 
0.0 

650.0 
0.0 

110.0 
350.0 

0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0 .o 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 

2004 
0.0 

350.0 
0.0 
0.0 
0.0 
0.0 
0.0 

110.0 
400.0 

0.0 
0.0 

825.0 
0.0 
0.0 
0.0 
0.0 
!?.e 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 

2005 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 

110.0 
400.0 

0.0 
0.0 
0.0 

600.0 
125.0 
75.0 

490.0 
0.c 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 

2006 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 

110.0 
400.0 

0.0 
0.0 
0.0 
0.0 
0.0 
0.0 

500.0 
: a . 3  
150.0 
455.0 

0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 

2007 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 

120.0 
0.0 
0.0 
0.0 
0.0 

600.0 
0.0 
0.0 

600.0 
0.c 
0.0 
0.0 

450.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 

2008 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 

120.0 
400.0 

0.0 
0.0 
0.0 
0.0 
0.0 
0.0 

700.0 
0.6 
0.0 
0.0 

275.0 
0.0 

400.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 

50.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 

2009 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 

140.0 
0.0 
0.0 
0.0 
0.0 

600.0 
0.0 
0.0 

700.0 
G.3 
0.0 
0.0 
0.0 

800.0 
0.0 

70.0 
225.0 
750.0 
100.0 

0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 

250.0 
0.0 
0.0 

800.0 
650.0 
0.0 
0.0 
0.0 
0.0 

2010 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 

140.0 
400.0 

0.0 
0.0 
0.0 
0.0 
0.0 
0.0 

700.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 

750.0 
0.0 

62.0 
305.0 
78.0 
75.0 

100.0 
0.0 
0.0 

250.0 
510.0 

0.0 
800.0 
650.0 
290.0 
500.0 
760.0 
200.0 

201 1 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 

170.0 
0.0 
0.0 
0.0 
0.0 

600.0 
0.0 
0.0 

700.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 

1,000.0 
0.0 

500.0 
0.0 
0.0 

525.0 
0.0 
0.0 
0.0 

500.0 
0.0 
0.0 



ADS No. 
A98D0120 
A99D0035 
AA1 DO023 
C98D0121 
A01 DO002 
AOlD0013 
A01 DO039 
A98DOl01 
P98D0249 
A99D0131 
AAOD0039 
C98D0005 
C98D0052 
C98D0101 
A98D0116 
A98D0117 
AOOD0037 
AOODO041 
AOOD0042 
A01 DO01 5 
A02D0001 
A99D0104 

7 AAOD0002 
AA2D0020 
AA2D002 1 
A02D0014 
A99D0135 
A0200022 
AA2D0061 
AA2D0109 
AAOD0012 

e 

Total 

Title 
SOLID STATE STARTER FOR THE #3 AIR COMPR 
DOSIMETRY SYSTEM UPGRADE 
SEWAGE TREATMENT PLANT DENITRIFICATION S 
REPLACE FLEET VEHICLES (GPE) 
REPLACE 1991 AMBULANCE 
UNlX SERVER FOR BUSINESS CONTINUITY PLAN 
FLUKE MODEL 792A AClDC TRANSFER STANDRD 
BACK HOE, MODEL 310D JOHN DEERE 
REPLACE 1981 FIRE TRUCK 
MICROWAVE SPECTRUM ANALYZER 
CELL 6 WINDOW UPGRADE, BLDG 3025E 
DISTILLED WATER MAKERS, 4500N AND 4500s 
RETROFIT PACKAGES FOR LEBLOND LATHES 
MICROWAVE SIGNAL GENERATOR 
TRANSFORMER FOR 2632 ELECTRICAL SUBSTAT! 
TRANSFORMER FOR 3000 ELECTRICAL SUBSTATI 
REPLACEMENT FOR SWSl COMPUTER SYSTEM 
SUN AIOOO STORAGE ARRAY 
NETAPP F720 
NETAPP F85 FILER 
REPLACE LERC VENTllATlON SYSTEM 
GIGABIT ETHERNET PROTOCOL ANALYZER 
LSS FIBER NETWORK FOR LERC DATA ACQUlSlT 
REPLACEMENT OF GClMS SYSTEM 
AA SPECTROMETER WITH GRAPHITE FURNACE 
1504 DECHLORINATED WATER SYSTEM UV UPGRA 
REPLACE FIRE PROT. RECORDKEEPING SYSTEM 
EXCHANGE SAN STORAGE 

GERBER EDGE 2 SIGN PRINTER 
GPEMANAGEMENTRESERVE 

ORNL WIDE-AREA RADIO SYSTEM 

2002 
0.0 
0.0 
0.0 
0.0 

0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 

0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 

21.0 

0.0 

0.0 

1,413.0 

Table M.4 (cont’d) 
2003 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.5 
0.0 
0.0 
0.8 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 

900.0 
25.0 
39.0 

2,549.Q 

2004 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 

1,020.0 
0.0 

115.0 

2,820.0 

2005 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 

100.0 

1,900.0 

2006 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 

125.0 

4,900.0 

2007 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 

230.0 

2,000.0 

2008 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.5 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
55.0 

2,000.0 

2009 
0.0 
0.0 
0.0 

300.0 
130.0 

0.0 
0.0 
0.0 

510.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 

115.0 

201 0 
151 .O 

0.0 
0.0 

300.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
60.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 

150.0 

6,140.0 7,231.0 

201 1 
0.0 

200.0 
600.0 
300.0 

0.0 
78.0 
39.0 
77.0 
0.0 

94.0 
180.0 
135.0 
104.0 
55.0 

135.0 
135.0 
40.0 
29.0 
74.0 
35.0 
0.0 

50.0 
128.0 
135.0 
100.0 
54.0 
50.0 

151 .O 
0.0 
0.0 

204.0 

7,179.0 



Table N.5 

ADS No. 
S97D0043 
AA1 DO002 
A99D0146 
AA1 DO041 
AAOD0050 
A98D0087 
A9900043 
AA2DO115 
S97D0046 

Programmatic Line Item List 
Date: August 5,2002 

(b x 1000) 

Title 2002 
LABORATORY - COMPARATIVE & FUNCTIONAL GE 11,405.0 
CENTER FOR NANOPHASE MATERIALS SCIENCES 1,500.0 
HFIR-ACCELERATORlREACTOR IMPROVEMNT MODI 400.0 
ENERGY RELIABILITY AND EFFICIENCY LABORA 0.0 
SANS GUIDE HALL, HFlR (AIP) (TEC=$4300K) 3,300.0 
CENTER FOR SYSTEMS BIOLOGY (Ll) 0.0 
ACCELERATOR UPGRADE, HRIBF (AIP) 400.0 
PROTEOMICS AND PROTEIN COMPLEX ANALYSIS 0.0 
SPALLATION NEUTRON SOURCE (LI) 276,300.0 

2003 
0.0 

25,000.0 
200.0 

0.0 
800.0 

0.0 
400.0 

0.0 
210,571 .O 

2004 
0.0 

20,000.0 
1,000.0 
1,500.0 

0.0 
0.0 

2,500.0 
0.0 

124.600.0 

2005 
0.0 

17,250.0 
1,000.0 

14,430.0 
0.0 
0.0 

2,500.0 
5.000.0 

79.800.0 

2006 
0.0 
0.0 

4,800.0 
0.0 
0.0 
0.0 

2,500.0 
20,000.0 
41,100.0 

2007 
0.0 
0.0 

8,400.0 
0.0 
0.0 

2,000.0 
2,500.0 

70,000.0 
0.0 

2008 
0.0 
0.0 

8,400.0 
0.0 
0.0 

14,000.0 
400.0 

30,000.0 2 
0.0 

2009 
0.0 
0.0 

1,000.0 
0.0 
0.0 

4,000.0 
400.0 

!5,000.0 
0.0 

2010 
0.0 
0.0 

1,000.0 
0.0 
0.0 
0.0 

400.0 
0.0 
0.0 

201 1 
0.0 
0.0 

1,000.0 
0.0 
0.0 
0.0 

400.0 
0.0 
0.0 

Total 293,305.0 236,971.0 149,600.0 119,980.0 68,400.0 82,900.0 52,800.0 30,400.0 1,400.0 1,400.0 





Table M.6 
Programmatic GPP List 

Date: August 5,2002 
($ x 1000) 

ADS No. 
AA2D0004 
AA2D0039 
AA2D0009 
AA1 DO007 
AAOD0053 
AA1 DO009 
AA1 DO01 0 
MOD0082 
AA2D0034 
AA2D0035 
AA1 DO003 
AA1 DO01 5 
AA1 DO059 
A01 DO046 

3 AA200026 - AA2D0031 
PP12D0032 
MOD0078 
AA2D0030 
A01 DO037 
A02D0012 
AA2D0029 
MOD0051 
AA2D0040 
A01 00049 
AOOD0025 
A01 DO047 
A02D0021 
A98D0013 
A98D0135 
S97D0004 
S9700057 

Total 

w 

Title 2002 
BUILDING 1059 MODIFICATION 0.0 
REPLACE HFlR STEAM SYS PIPING, INTERNAL 0.0 
BETHEL VALLEY ROAD ACCESS CONTROL IMPROV 2.600.0 
HFlR PERMANENT POOL STORAGE TANKS PROJ(T 
HFlR MAINTENANCE BUILDING 
TRANSMITTER RELOCATION - 7600 AREA 
POWER SUPPLY BUILDING - 7600 AREA 
FED COOLING TOWER SYSTEM 
HFlR PRIMARY HEAT EXCHANGER REPLACEMENT 
HFIR POOL HEAT EXCHANGER REPLACEMENT 
HFlR USER SUPPORT FACILITY 
FAClLlTY PREPARATIONS FOR PU-238 PRODUCT 
FED - FOUNDATION FOR COOLING TOWER SYSTE 

SBHE DUCTWORK IN-SERVICE INSPECTION AND 
HFlR SECONDARY COOLANT SYSTEM LIFE EXTEN 

HFlR ELECTRICAL CABLING SYSTEM LIFE EXTE 
NQRMAUEFJERGENCY FIESEL GENEPATORS AND S 
HFlR HIGHBAY STORAGE 
SBHE FAN SHED AND FILTER PIT HOUSING UPG 
UPGRADE HOG/GBOG SYSTEM IN BUILDING 3047 
REPIACE/UPGRADE HOT CELL WINDOWS IN BLDG 
REPLACE 15 HVAC UNlTS IN HFIR BUILDING 
INFRASTRUCTURE IMPROVEMENT, HFIR 
UPGRADE CAMS AND MONITRONS 
MATERIAL HANDLING FACILITY ADDITION 
RADIOACTIVE LIQUID WASTES COLLECTION SYS 
IMPLEMENTATION OF FIRE HAZARDS ANALYSIS 
RELOCATE ISOLATION FlANGE,CPS,LLLW DRAIN 
BLDG. 7920 EXPANSION FOR MASTEWSLAVE MA 
UPGRADElREPLACE SHIELDED CAVES A AND B, 
EXT. POWER LINE TO INT. OF WALKER BRANCH 
BUILDING 3144 ADDITION - PROGRAMMATIC 

0.0 
0.0 
0.0 
0.0 

21 0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 

2,810.0 

2003 
0.0 

110.0 
0.0 

1,000.0 
0.0 
0.0 

173.0 
390.0 

0.0 
0.0 

500.0 
3,000.0 

100.0 
0.0 
0.0 
0.0 
3.c 
0.0 
0.0 

500.0 
0.0 

400.0 
0.0 
0.0 
0.0 
0.0 

1,000.0 
50.0 

150.0 
0.0 

650.0 
1,500.0 

9,523.0 

2004 
200.0 

0.0 
0.0 
0.0 

300.0 
63.0 
0.0 
0.0 
0.0 

300.0 
4,000.0 

750.0 
0.0 

1,500.0 
0.0 
0.0 
3.0 
0.0 
0.0 
0.0 

100.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 

250.0 
1,350.0 

750.0 
0.0 
0.0 

2005 
1,000.0 

0.0 
0.0 
0.0 

2,600.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 

7,000.0 
450.0 

1,3110.0 
1,000.0 

0.0 
0.0 

500.0 
0.0 
0.0 

320.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 

9,563.0 8,170.0 

2006 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 

2,000.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 

2,800.0 
0.0 

100.0 
0.0 

625.0 
0.0 

1,800.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 

7,325.0 

2007 2008 2009 
0.0 0.0 0.0 
0.0 0.0 0.0 
0.0 0.0 0.0 
0.0 0.0 0.0 
0.0 0.0 0.0 
0.0 0.0 0.0 
0.0 0.0 0.0 
0.0 0.0 0.0 
0.0 0.0 0.0 
0.0 0.0 0.0 
0.0 0.0 0.0 
0.0 0.0 0.0 
0.0 0.0 0.0 
0.0 0.0 0.0 
0.0 0.0 0.0 
0.0 0.0 0.0 
0.0 0.G O.G 
0.0 0.0 0.0 
0.0 0.0 0.0 
0.0 0.0 0.0 

500.0 100.0 500.0 
0.0 0.0 0.0 
0.0 0.0 0.0 
0.0 0.0 0.0 
0.0 0.0 0.0 
0.0 1.250.0 0.0 
0.0 0.0 0.0 
0.0 0.0 0.0 
0.0 0.0 0.0 
0.0 0.0 0.0 
0.0 0.0 0.0 
0.0 0.0 0.0 

500.0 1,350.0 500.0 

2010 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 

0.0 

201 I 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0 .o 
0.0 

0.0 





Table 61.7 

ADS No. 
AA1 DO063 
AA2D0065 
AOOD0031 
AA2D0025 
AA2D0046 
AA2D0036 
AA2D0027 
AA2D0028 
AA2D0038 
AA2D0023 
AA2D0033 

Total 

‘f: - 
1/1 

Title 

3047 FILTER HOUSE REFURBISHMENT 
UPGRADElREPLACE HOT CELUOPER. AREA SUP. 

STEAM SUPPLY PIPE RELOCATION 
UPGRADE TO SECONDARY COOLANT RAD MONITOR 

REPLACE REACTOR POOL COOLANT PUMPS 
REPLACE EXPOSED INTERIOR DRAIN PIPING 
REPLACEMENT OF CHILLED WATER PUMPS 
HFIR TRANSFORMER NO. 1 

REPLACE HEPA FILTERS-CAT 2, BLDG 3047 

SBHE CONFINEMENT CONTROL SYS SAF-REL UPG 

REPLACE 50-TON CRANE MOTORS 

Programmatic GPE List 
Date: August 5,2002 

($ x 1000) 

2002 
36.0 

4 00.0 
0.0 

135.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 

271.0 

2003 
0.0 
0.0 
0.0 
0.0 

111.0 
45.0 
55.0 

120.0 
140.0 
50.0 
75.0 

596.0 

2004 
0.0 
0.0 

750.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 

750.0 

2005 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 

0.0 

2006 2007 2008 
0.0 0.0 0.0 
0.0 0.0 0.0 
0.0 0.0 0.0 
0.0 0.0 0.0 
0.0 0.0 0.0 
0.0 0.0 0.0 
0.0 0.0 0.0 
0.0 0.0 0.0 
0.0 0.0 0.0 
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