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1. STATEMENT OF MISSION NEED 

The U.S. Department of Energy’s (DOE) Office of Science (SC) delivers the scientific discoveries, 
capabilities, and major scientific tools to transform the understanding of nature and to advance 
U.S. energy, economic, and national security. The SC’s High Energy Physics (HEP) program 
advances the world’s understanding of how our universe works at its most fundamental level by 
discovering the most elementary constituents of matter and energy, exploring the basic nature of 
space and time, and probing the interactions between them. HEP carries out its mission by 
investing its resources in Research, Projects, and Facilities. Recapitalization of aged, obsolete, 
and severely deteriorated science and science-support systems and infrastructure is necessary 
to ensure appropriate stewardship of SC’s investments and to provide modern, world-class 
facilities for scientific experiments and research. 

Mission Need 
The U.S. DOE mission is to advance the energy, environmental, and nuclear security of the United 
States; promote scientific and technological innovation in support of that mission; and ensure the 
environmental cleanup of the national nuclear weapons complex. The mission of SC is to deliver 
the scientific discoveries and major scientific tools that transform our understanding of nature and 
advance the energy, economic, and national security of the United States. SC accomplishes this 
mission through direct support of research, construction, and operation of national scientific user 
facilities, and the stewardship of ten world-class national laboratories. These national laboratories 
collectively comprise a preeminent federal research system that develops unique, often 
multidisciplinary, scientific capabilities beyond the scope of academic and industrial institutions, 
to benefit the nation’s researchers and national strategic priorities.  
To implement its mission, SC is divided into six program offices that maintain 24 categories of 
core capabilities. These capabilities comprise the scientific and technological foundation of the 
SC national laboratory complex. Fermi National Accelerator Laboratory (FNAL) supports four of 
the core capabilities: Particle Physics; Large-Scale User Facilities/Advanced Instrumentation; 
Accelerator Science and Technology; and Advanced Computer Science, Visualization, and Data. 
Multiple SC program offices rely on these core capabilities that FNAL provides including: 

• The High Energy Physics (HEP) program’s mission is to understand how the universe 
works at its most fundamental level by discovering the elementary constituents of matter 
and energy, probing the interactions between them, and exploring the basic nature of 
space and time. 

• The Basic Energy Sciences (BES) program’s mission is to support fundamental research 
to understand, predict, and ultimately control matter and energy at the electronic, atomic, 
and molecular levels to provide the foundations for new energy technologies and to 
support DOE missions in energy, environment, and national security. 

• The Nuclear Physics (NP) program’s mission is to discover, explore, and understand all 
forms of nuclear matter. Although the fundamental particles that compose nuclear 
matter—quarks and gluons—are themselves relatively well understood, exactly how they 
interact and combine to form the different types of matter observed in the universe today 
and during its evolution remains largely unknown. NP seeks to understand not just the 
familiar forms of matter we see around us, but also exotic forms such as those that existed 
in the first moments after the Big Bang and that exist today inside neutron stars, and to 
understand why matter takes on the specific forms now observed in nature. 
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FNAL maintains an extensive infrastructure to support these objectives. However, over the past 
fifty years, many of the systems and facilities have exceeded their useful life and need 
recapitalization. Accordingly, HEP is proposing major infrastructure funding to efficiently mitigate 
risk associated with current infrastructure needs and to shore up the lab’s foundation for continued 
support of FNAL’s role as HEP’s host of international world-class science. 
The DOE Strategic Plan includes the following goals and objectives relevant to this mission need: 

Goal 1: Science and Energy Strategic Objective 3 – Deliver the scientific discoveries and 
major scientific tools that transform our understanding of 
nature and strengthen the connection between advances in 
fundamental science and technology innovation  

Goal 3: 
Management and 
Performance 

Strategic Objective 9 – Manage assets in a sustainable 
manner that supports the DOE Mission 

Strategic Objective 10 – Effectively manage projects, 
financial assistance agreements, contracts and contractor 
performance  

Strategic Objective 11 – Operate the DOE enterprise safely, 
securely, and efficiently 

The following discussion identifies critical facilities and infrastructure gaps limiting achievement 
of the stated DOE SC mission which will be addressed by the recapitalization of systems and 
infrastructure at the FNAL site. 

2. CAPABILITY GAP  

Current Capabilities 
FNAL’s particle accelerator complex accelerates protons to high energies in order to produce 
beam of interesting subatomic particles for study. The current program and the planned program 
for the next decade at FNAL will feature beams of muons and neutrinos of various energies.  
FNAL integrates U.S. universities and national laboratories into the global particle physics 
enterprise through its Large Hadron Collider programs; neutrino science, accelerator science, and 
precision science programs; and cosmic frontier experiments. Research in particle physics drives 
the need for large-scale computing and storage facilities. The laboratory’s Research and 
Development (R&D) infrastructure and its engineering and technical expertise advance particle 
accelerator and detector technology for use in science and society. 

Future Vision  
SC is moving forward with new experiments, international engagements, and research programs 
at FNAL that support the science drivers identified in the Particle Physics Project Prioritization 
Panel’s (P5) 2014 Building for Discovery report. Part of SC’s ten-year goal is to establish a world-
leading neutrino science program led by the Long-Baseline Neutrino Facility and Deep 
Underground Neutrino Experiment (LBNF/DUNE) and powered by megawatt beams from an 
upgraded and modernized accelerator complex made possible by the Proton Improvement Plan 
II (PIP-II) project. The P5 report identified LBNF/DUNE and PIP-II as the highest-priority domestic 
construction projects for HEP. These projects are attracting global partners willing to invest 
significant financial, technical, and scientific resources into the program.  
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To support those initiatives, FNAL is focusing on recapitalization of aged, obsolete, and severely 
deteriorated aspects of the laboratory’s systems and facilities infrastructure. This is necessary to 
ensure appropriate stewardship of SC’s infrastructure investments and to provide modern, world-
class facilities for scientific research. 

Capability Gaps 
FNAL’s core campus facilities and systems enable the vital processes associated with HEP’s 
mission of scientific discovery. The core campus is home to the laboratory’s technology district 
which houses the people and processes to build and support new generations of scientific tools. 
The core campus also encompasses Wilson Hall, an iconic but out-of-date facility which is home 

to forty percent of the laboratory’s employees and a hub of visitor and user activity. The first stage 
of the laboratory’s accelerator complex also resides in the core campus and is the platform from 
which all HEP-FNAL particle scientific exploration and discovery begins. The facilities and 
systems located in the core campus require expansion and modernization to meet DOE SC’s 
current and future mission.  
By addressing infrastructure gaps detailed below, SC will mitigate current risks to mission 
attributed to interruptions and outages caused by failures in aging systems and infrastructure, or 
the potential inability to support capacity growth forecasts. To ensure the SC mission continues 
to be fulfilled and to continue to support SC’s capabilities at FNAL, the following system gaps 
need to be addressed. 

Figure 1 - FNAL 2018 Campus Master Plan Planning Regions 
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Accelerator Controls 
The current control system for the accelerators is a custom system known as Accelerator Control 
Network (ACNET) and was developed in the 1980’s to support Tevatron accelerator operations. 
The original architecture of ACNET has supported the evolving operational needs of HEP’s 
program at FNAL without fundamental updates to ACNET itself. The modular nature of ACNET 
has allowed many evolutions to accommodate a rapidly changing particle physics program. 
Nevertheless, the system is built on a foundation of dated components and software that will not 
be supported at the start of PIP-II operations. 
 
The lab’s external accelerator advisory committee commented on the controls systems in its 
December 2018 report, saying  
 

The existing lab-wide accelerator control system has aging and heterogeneous 
front-end hardware, multiple different frameworks and network protocols, 
1980s era network services and a collection of generic functionalities. The top 
level is a mix of high-level software some of which is using obsolete frameworks.  
Recent targeted modernization has included rather specific, targeted initiatives.  
Major issues include: lots of old hardware; lots of old software, and an aging 
and declining in strength work force (no software development related hires 
since 2001 for instance). 

 
Without an upgrade, reliability of beam delivery is compromised. While an upgraded controls 
system for PIP-II will be deployed with that project, the remainder of the existing ACNET system 
will remain as a legacy concern for the rest of the FNAL site. 
 
PIP-II and the rest of the complex must function together to accelerate beam through the full 
accelerator chain (PIP-II to Booster to Main Injector) and deliver it to existing muon and neutrino 
experiments and future LBNF/DUNE. At the end of the linear accelerator (LINAC today, PIP-II in 
the future), 6 additional miles of accelerator controls infrastructure are used to manage the circular 
accelerators and transfer lines – all of which will need upgrading to the new control system. 
Approximately 300,000 control points and more than 5,000 pieces of equipment are integrated 
with the controls system. Much of the hardware is over 30 years old and obsolete. 
 
Modernization of accelerator controls would eliminate approximately $200,000/year in software 
maintenance contracts and would relieve a significant staffing burden to maintain the legacy 
software interfaces. A common, modern controls system for the entire complex will provide for 
more efficient, cost effective, and reliable operations.  
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Figure 2 – Aerial View of Main Injector (Source: ESRI & Google Earth) 

 

Technology Campus 
DOE-HEP mission is supported by FNAL through building large SRF cryomodules and 
superconducting magnets for accelerators for SC and partnering institutions, as well as 
performing research and development for the next generation of superconducting accelerator 
technology. In addition, the technology district houses world-class scientific data management 
capabilities including high performance computing centers and grid nodes. 
 
The technology district is where accelerator and detector components are designed, procured, 
fabricated, and tested.  However, the technology district’s complex accelerator component 
production processes are not efficiently supported by existing facility infrastructure. Processes 
are disjointed in geographically distributed facilities. The district has its origins at the first 
developed site at FNAL, a location now called the Village (which is largely residential housing). 
Additional facilities were developed and re-developed over time, often frugally capitalizing on 
existing buildings regardless of location. This practice saved costs during development but has 
now resulted in a highly dispersed capability that slows work and risks damage to components 
as they are moved.  
 
Superconducting RF cavities require semiconductor-grade cleanroom cleanliness and are 
vulnerable to contamination from dust and other particulates. Moving a cavity after thorough 
cleaning from one building to another that houses additional processing equipment (e.g. the 
high vacuum furnace or the ovens in MP9) is challenging: it requires wasteful and costly 
packaging each time to maintain cleanliness; manpower is used to package, load, transport, 
and unload the cavities; and it adds risk of contamination or damage with each transport. For 
example, one Single Spoke Resonator required ten transport steps on its journey across 
campus to several locations for processing into a cryomodule assembly and testing (Figure 2.). 
Improvement of this workflow will enable the technical campus to efficiently produce next-
generation science tools. 
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In addition, the conventional facility needs in the technology campus are growing as the facilities 
age and deferred maintenance grows. Significant recapitalization of the technology campus 
facilities will reduce annual repair burden and improve facility reliability. 
 

 
 
Figure 3 – Path traveled by Single Spoke Resonator (SSR 1) during cryomodule assembly; does not include 
reprocessing steps 
 
 

 
Figure 4 - The Industrial Complex (above, before construction of the Industrial Center Building-Addition) 
 
The Industrial Complex buildings were built between 1972 and the early 1980s. Each building 
has 20,000–40,000 gross square feet (gsf) of floor area. The buildings serve as the heart of the 
Technology Campus and the hub of activity for cavity and cryomodule production as well as 
component receiving and Q/A. 
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There are five buildings in the Industrial Complex, each of which has both laboratory space and 
office space for those working in the building: 

• Industrial Center Building and Annex (ICB and ICB-A) – ICB hosts the most office space 
out of any of the buildings in the campus and it includes the headquarters for the Applied 
Physics and Superconducting Technology Division (APS-TD). The production floor of ICB 
and ICB-A is used for assembly of cryomodules, an activity requiring large space and high 
capacity cranes. There is also laboratory space for the Materials Science Lab (MSL) and 
the Quantum Computing Lab (QCL). 

• Industrial Building 1 (IB1): IB1 hosts state-of-the-art cryogenic test facilities. These are 
used for vertical testing of cavities and magnets, both for qualification for components from 
industry accelerator projects and for testing of cavities and magnets given new treatments 
for R&D to push performance. 

• Industrial Building 2 (IB2): IB2 hosts magnet production facilities including large ovens and 
bead blasting facility. Shipping and receiving for the technology campus is also located in 
IB2. 

• Industrial Building 3 and Annex (IB3 and IB3-A): IB3 hosts magnet production facilities 
including machines for cabling, winding, and high-load pressing. It also hosts equipment 
for superconducting materials testing and microscopy.  

• Industrial Building 4 (IB4): IB4 is the main building for SRF cavity processing. Facilities 
include high pressure rinsing, cleanroom assembly area for vertical testing, medium-sized 
vacuum oven, RF laboratory, horizontal electropolishing, and centrifugal barrel polishing. 
It also hosts the QA/QC laboratory for the technical campus. The combination of these 
facilities in IB4 is useful, but some of the equipment located in other facilities (in particular 
MP9 and Lab 2) means that frequent transports (many per day) between IB4 and other 
buildings are required as part of the cavity processing workflow. 

 

 
 
Figure 5 – MP9 and MDB 
 

MP9 

MDB 
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MP9 was constructed in 1986 and is now a 12,000-square-foot facility consisting of a Class10-
100-1000 cleanroom for cavity string assembly and cold mass assembly infrastructure outside 
of the clean room. It also holds infrastructure for welding helium vessels onto cavities, ovens for 
low temperature baking of cavities, and a large vacuum furnace for high temperature treatment 
of cavities and Nb3Sn coating. Currently with the space occupied by this SRF processing 
equipment, there is no room to add a second large cleanroom capable of housing string 
assembly for the PIP-II project as well as for future projects. 
 
MDB holds facilities for cryomodule-like testing of individual cavities to qualify new processes in 
a prototyping setup prior to large production for an accelerator. Cavities are dressed with a 
power coupler, and a tuner and magnetic shielding, and tested with liquid helium filling only the 
helium vessel, rather than being immersed in a large dewar in a vertical test. The MDB facility 
has a number of infrastructure issues that are in need of attention, including a leaking roof. 
 
 

 
 
Figure 6 – Lab 2 
 
Lab 2, located in FNAL’s Village area, was constructed in 1971. At Lab 2, accelerating cavities 
are processed by degreasing them, rinsing them with high-pressure water, and assembling 
them in a cleanroom. After cavities are assembled into strings, they are installed vacuum 
vessels to form a cryomodule. The cryomodules are then shipped to a test facility. The butler 
building construction of Lab 2 and its location in the village (far from IB4, MP9, MDB, and 
CMTF) are not ideal for state-of-the-art cryomodule and SRF cavity production. However, if this 
equipment would be moved elsewhere, its proximity to the village machine shop would make it 
useful for much needed space for machining equipment and glovebox welding equipment (e.g. 
for helium vessel welding). 
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Figure 7 – Cryomodule Test Facility (CMTF) 
 
The Cryomodule Test Facility (CMTF) is a research and development facility for the testing 
and validating of Superconducting Radio Frequency (SRF) components. CMTF provides the 
test bed to measure and characterize the performance of SRF cavities in a cryomodule. CMTF 
consists of two adjoined buildings located adjacent to the NML building, and together with NML 
comprises a facility for testing SRF components with and without beam. The smaller (4000 
gross square feet) Compressor Building houses the warm compressors, vacuum pumps, water 
cooling system and utilities for the entire facility. The larger building consists of a (15,000 gross 
square feet) high-bay with a 20-ton overhead crane and contains two liquid helium refrigerators, 
two Cryomodule Test Stands (CMTS), a test area for RF components and electrical systems, a 
cleanroom area for particle-free preparation of SRF components, and a control room/office area. 
 
 
FNAL’s computing facilities also require modernization and recapitalization to continue to 
support HEP capability in large-scale computing and data storage facilities. High performance 
computing facilities are not adequate to support advances in computing technology. While 
facilities are centrally located and expertly maintained, the conventional facilities and computing 
equipment are reaching end of life and require significant recapitalization to continue to fulfill SC 
mission. As the Grid Computing Center (GCC) reaches the expected end of the useful life cycle 
in the next 5-10 years, there will also be a shift toward exabyte scale data storage. This will 
require a new conventional facility including standby generator power, tightly controlled 
environmental variances, and near clean room conditions. 
 
The Feynman Computing Center’s (FCC) fire detection and suppression equipment is 
inadequate or end-of-life. In addition, the FCC HVAC system is 35 years old, includes 
equipment (heat wheels) which are no longer supportable, and cause occasional dangerous 
unheated conditions during Midwest winters. Office spaces require modernization to replace 
end of life systems. 
 

https://www.google.com/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&ved=2ahUKEwj1rvXN293iAhVpUN8KHSGeD2EQjRx6BAgBEAU&url=https://www-bd.fnal.gov/cmtf/&psig=AOvVaw2vV0_DBxwrpx9cBXeI0mju&ust=1560214906342191


 

13 

 
 
Figure 8 – Locations of HEP Computing Facilities at FNAL – Grid Computing Center and Feynman Computing 
Center 
 
 
Finally, HEP detector research and development facility capability is currently geographically 
disjointed and additional space is needed to fully optimize the HEP detector research and 
production capacity at FNAL. Some of the functions of detector development are housed in 45-
year-old industrial buildings co-located with the laboratory’s village residential function. The D-
Zero Detector Assembly Building is nearly 35 years old and all safety, mechanical, and electrical 
systems are original and past end of life. However, the facility is still viable as it houses a 50-ton 
crane and a deep pit for large-scale production processes. The Detector Assembly Building 
remains a vital facility for detector research and development but requires significant 
recapitalization to continue to provide modern, reliable space for developing next-generation 
scientific equipment. 
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Figure 9 – Location of DZero Detector Assembly Building 
 

 

Wilson Hall 
The Robert Rathbun Wilson Hall was constructed between 1971 and 1974 and is a unique 
structure within the DOE national laboratories portfolio. Wilson Hall is a 16-story building, and 
while iconic, is also an out-of-date facility home to forty percent of the laboratory’s employees 
and a hub of visitor and user activity. Each year, thousands of employees, users, guests, and 
members of the public visit Wilson Hall.  
 
The Wilson Hall structure consists of soaring exposed structural concrete facades with 
distinctive staggered board-formed texture. The exposed structural concrete facades are prone 
to gradual moisture intrusion which results in a risk of spalling and concrete falling to highly 
trafficked areas below. The exterior and interior windows are sliding window systems which 
were originally (and economically) sourced from a patio door manufacturer. The window 
systems are unsafe and inefficient. Original construction did not include freight elevators which 
hinders delivery of materials and equipment. 
 
Furthermore, the facility’s utility infrastructure is largely original piping and controls. Significant 
deterioration of utilities has led to increasing numbers of domestic water leaks, sewage 
backups, and unreliable thermal controls. During one hot water pipe break in 2019, the 
laboratory encouraged staff to telecommute due to loss of heat during the extreme Midwest 
winter. The ratio of corrective work orders compared to preventative maintenance work orders 
has grown the last three years, indicating a rising level of unanticipated repairs. 
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Wilson Hall’s occupants enjoy varying levels of interior modernization. One floor of the building 
was recently renovated, but the remaining fourteen floors are burdened with outdated electrical 
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access and controls, inefficient lighting, inefficient floorplans, and spaces not conducive to 
modern collaborative work practices. As a result of that recent Wilson Hall floor modernization 
project, the number of usable employee spaces was increased by 20% as more efficient 
workspaces were paired with sufficient collaborative spaces to enable modern workplace 
interactions. 
 

3. POTENTIAL APPROACH 

To address the capabilities gap described in Section 2, several possible approaches will be 
evaluated.  Preliminary alternative options, which may be implemented in combinations or phased 
over time as separate project scopes of work, include: 

• Alternative 1 - Maintain status quo. This approach would continue operations without 
providing additional investment and the impact to the SC mission will be assessed.  

• Alternative 2 - Recapitalize and modernize existing infrastructure. This approach 
could recapitalize site-wide controls infrastructure and modernize selected facilities and 
infrastructure to meet the mission need. 

• Alternative 3 – Construct new facilities to replace existing infrastructure. This 
approach would construct new facilities to meet the mission need. 

• Alternative 4 –Explore funding partnership options. This approach would evaluate 
potential funding partnerships to subsidize specific elements of the project. 

 
A number of constraints and limitations impact the addressing of the capability gap and fulfilling 
the mission need. Constraints and limitations that will be considered include, but not limited to: 

1. Operational Limitations: Evaluation of the construction logistics is necessary to assure 
operational impacts are avoided or minimized including the installation of temporary systems 
as required to minimize impact on operations. 

2. Schedule Limitations: Avoiding or minimizing operational impacts will influence analysis, 
design, and construction schedules, necessitating significant coordination of activities. The 
following project schedule drivers are constraints FNAL will continue to address through 
schedule planning with HEP: 
a. To most successfully support the launch of PIP II and ensuing reliability of the entire 

FNAL accelerator complex, the Accelerator Controls Upgrade Project would need to be 
significantly complete by the end of FNAL’s planned long-shutdown (FY 2026/ FY 2027). 

b. To continue to meet HEP scientific computing reliability and capacity needs at FNAL, 
the Global Computing Center upgrade (part of the Technology Campus Improvement 
Project) would begin recapitalization in FY 2027. 

c. Many elements of the Technology Campus Improvement Project and Wilson Hall 
Improvement Project will support recapitalization of end-of-life equipment. While these 
elements are not tied to a specific schedule driver, the risks and costs associated with 
carrying past-end-of-life equipment will continue to grow the longer the facilities remain 
in their current state. 

3. Geographic Siting and Location: Siting will need to be evaluated during the CD-1 process 



 

17 

for opportunities and environmental impacts. 
4. Integration Requirements and Interfaces with Other Projects: There will be operational 

considerations during project planning and implementation to minimize unplanned 
disturbances to existing facility operations necessary to support the Science mission goals 
and commitments. Specifically, the Wilson Hall and Accelerator Controls projects will 
carefully consider and plan interfaces with existing (PIP-II, LBNF, IERC) projects and future 
(Central Campus Improvement/CUB/utilities) project(s). 

5. Interfaces with Existing and Future Systems: Interfaces with existing and future systems 
must be carefully analyzed to avoid conflicts and assure the appropriate integration. Any 
installation must be coordinated to verify future systems will not be negatively impacted by 
this investment. Specifically, the Accelerator Controls project will carefully consider and plan 
interfaces with local utility, communications, and computing systems. 

6. Standardization Requirements: The project will be executed in accordance with 
applicable Public Laws, Executive Orders, OMB Circulars, Federal Property Management 
Regulations, and DOE Orders. All work includes material, equipment and conventional 
construction practices based on industry standards. 

7. Goals for Limitations on Recurring or Operating Costs: The alternative selected at CD-
1 should result in a reduction of maintenance, utility, and other operating costs.  

8. Legal and Regulatory Constraints or Requirements: The project must comply with all 
applicable DOE Orders as well as Federal, State, and local requirements. There are no 
known significant environmental impacts associated with the potential approaches. 

9. Environment, Safety and Health: The project will comply with the requirements of the 
National Environmental Policy Act (NEPA) and its implementing regulations prior to taking 
any actions that could have adverse environmental effects or that would limit the choice of 
reasonable alternatives. 

10. Safeguards & Security: There are no unique safeguards and security requirements 
associated with this mission need. 

11. Affordability Limits on Investment: The preliminary cost for the project will be 
accommodated within the planned out-year budgets, subject to annual congressional 
appropriations. 

12. Stakeholder Considerations: All stakeholders have been and will continue to be engaged 
and consulted in the planning and analysis of the respective options. FNAL will rely on its 
Campus and Facility Planning Board, with representatives from across the laboratory, to 
keep stakeholders engaged throughout the process. 

13. Technology Status and Engineering: All proposed alternatives can be accomplished with 
current technology and methods with facilities and infrastructure associated with 
conventional facilities typical to an SC national laboratory. No unique research or 
development is required. 

14. Technical Requirements: All alternatives can be accomplished with current technology 
and methods, with facilities and infrastructure associated with conventional facilities typical 
of an SC national laboratory. No unique research or development is required. 

15. One-for-One Replacement: New facility and infrastructure construction will be considered 
when evaluating the potential alternatives. 



 

18 

4. RESOURCE AND SCHEDULE FORECAST 

Cost Forecast 
The Total Project Cost range is $200 to $350 million. This cost forecast is based on the preliminary 
scope associated with preliminary alternatives other than maintaining the status quo option. 

Schedule Forecast 
Possible dates for the Critical Decision (CD) milestones in the Core Campus Revitalization 
Project(s) are listed in Table 1.  The CD-0, 1, 2, and 3 dates represent the fastest that these 
milestones could be achieved. If the alternative analysis shows that multiple projects are the best 
way to satisfy the mission need, each project would have its own CD-1, 2, 3 and 4 dates. The CD-
4 date in the table is an estimate of when the last project would finish.  

 
Table 1: Critical Decision Milestones 

 

Critical Decision (CD) Fiscal Year  

CD-0, Approve Mission Need FY 2019 

CD-1, Approve Alternative Selection and Cost Range FY 2020 

CD-2, Approve Performance Baseline FY 2021 

CD-3, Approve Start of Construction FY 2022 

CD-4, Approve Project Completion FY 2030 
 

Funding Forecast 
A preliminary funding profile, based on the high-end of the estimated cost range, is provided in 
Table 2 below, including a breakout of Other Project Costs (OPC) and Total Estimated Costs 
(TEC) based on the high end of the Total Project Costs (TPC). Subsequent funding forecasts may 
be adjusted based on funding constraints of the HEP Program and consistent with the alternatives 
analyses that will be completed prior to Critical Decision 1. Consistent with DOE Order 413.3B, 
the project plans to obtain Critical Decision 2 approval within two years of the FY2020 Presidential 
Budget Request to Congress. 

Table 2: Funding Profile 
(Dollars in Millions) 

Fiscal 
Year 

FY 
2019 

FY 
2020 

FY 
2021 

FY  
2022 

FY  
2023 

FY 
2024 

FY 
2025 

FY 
2026 

FY 
2027 

FY 
2028 

FY 
2029 Total 

Other 
Project 
Costs 
(OPC) 

- 5 - -  - - - - - - 2 7 

Total 
Estimated 
Cost 
(TEC)  

- - 28 35 45 50 50 50 45 35 5 343 
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Total 
Project 
Cost 
(TPC) 

- 5 28 35 45 50 50 50 45 35 7 350 
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