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• New 24,000 sq. ft. administrative service facility for Solid 
Waste Services Department.

• Demonstration project for City of Raleigh to meet stated 
objectives of:
– Contribute to 20% reduction in City’s use of fossil fuels.
– Meet LEED Silver or better. (project goal is LEED Gold).
– Achieve Minimum Energy Savings of 30%.
– Take a leadership role in developing green facilities and 

promoting renewable energy project development.   
– Provide comfortable work environment for City Employees.

Project Overview – Executive 
Summary
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• Project will be accomplished in three phases – Design, 
Construction and Post Construction Monitoring.
– Phase 1 - Design 

• Building and Loop System completed March 2010.
• Design enhancements March 2010 through July 2010. 

– Phase 2 - Construction  
• March 2010 through July 2011.
• Groundbreaking 4/7/2010.
• Construction Began March 30, 2010.

– Phase 3 – Post Construction Monitoring
• Begin July 2011 through July 2016.
• FMCS will monitor the system continuously in real time over 

the Internet using a standard Web browser. 
• Report temperature trends on a quarterly basis.

Project Overview – Timeline
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• Overall SWS Facility Project Budget - $21 MD
• Total Geothermal System Budget - $2.6 MD

– Geothermal System Design - $225,000
– Geothermal System Construction - $1.9 MD
– Construction Monitoring and Commissioning - $101,000
– Post Construction Monitoring and Modeling - $250,000
– Project Management and Reporting - $114,000

• DOE Share - $1.3 MD
• City of Raleigh Share - $1.3 MD
• Grant Award – January 29, 2010
• Funding Received for 2009 - $0
• Funding for 2010 - $112,500 to date

Project Overview – Budget
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• Barriers
– Viability of Geothermal Systems for cooling dominated 

loads typical in the Southern United States.
– “Right Sizing” of well fields based upon thermal 

characteristics of the ground reservoir.
– Initial System Cost.
– Operational Lifetime of Ground Loop System.

• Partners
– Owner: City of Raleigh.
– Engineering:  Hazen and Sawyer, P.C., HIPP 

Engineering, Inc.
– Enhanced Commissioning: Jacobs Engineering.
– Contractor: TA Loving Company.

Project Overview – Barriers and 
Partners
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Relevance/Impact of Research

Project Objectives
•Provide demonstration of Geothermal Heat Pumps viability on energy 
usage for future Service Centers planned by the City of Raleigh and 
other similar facilities in the southeast.
•Reuse rejected heat from Heat Pumps to reduce return water heat 
content to well field: 

– Generate hot water for domestic use. 
– Exhaust air energy recovery.
– Other applications identified during design phase.

• Pre-heat water for use with vehicle washing.
• Evaporative cooling system.

•Prove viability for high demand, sporadic cooling loads throughout the 
year, without significantly raising the temperature of the well field to the 
point of lost viability. 
•Provide means to monitor temperature trends of heat pump system, 
excess heat rejection systems, and well field through FMCS.
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Scientific/Technical Approach

• Designed system with monitoring points that will allow 
detailed analysis of well field performance.
– Monitor Heat Pump Water Discharge Temperature.
– Monitor Water Discharge temperature from Domestic Hot Water 

Storage Tank. 
– Monitor Water temperature entering well field.
– Monitor Water Temperature exiting well field. 
– Monitor Affect of loop system on rock formation temperature. 

• Minimize temperature of water entering well field to 
prolong well field viability.
– Provide flexibility to incorporate future devices to remove excess 

heat for beneficial use.

• Milestones to be established.
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Accomplishments, Expected Outcomes 
and Progress

• Accomplishments: 
– Geothermal Heat Pump System has been designed and 

modeled and is expected to provide a minimum energy savings 
of 30% compared to conventional HVAC system. 

– Hot Water system has been designed and modeled to provide 
an additional 20% energy savings. 

– Nine Year payback period anticipated for Geothermal System.

• Planned Activities 2010: 
– Analysis and design of systems to remove excess heat for 

beneficial use.
– Design final well field monitoring system.
– Drill conductivity test wells to verify well field design.
– Construct building systems.
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• Scope, Schedule and Staffing Management
Scope -The scope of the Wilders Grove project was presented to

City Council as part of the City’s Remote Operations
Facility Network plan to decentralize various City
departments and operations into high growth areas of the
City to provide services at a lower cost. The Wilders Grove
project is the first phase of the Remote Operations Network
that is being constructed and has been approved by the
City Council.

Schedule - Completion of Construction is Scheduled for July, 2011.
Staffing Management – No changes in the current City staffing 

structure and firms currently under contract are anticipated.
Spending – FY 2010 Contract Payments Estimated at $1.6 MD.

Project Management/Coordination
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Project Management/Coordination

• Projected Annual Grant Obligations (Total Geothermal 
Energy System Project Costs)
– 2010 - $1,653,588
– 2011 - $   727,919
– 2012 - $   70,776
– 2013 - $   71,910
– 2014 - $   73,058

• City of Raleigh Share Fully Funded
– City has approved award and funding of design, commissioning, 

construction administration and construction contracts for the 
Wilders Grove Solid Waste Service Center Project.
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Future Directions

• The first critical construction milestone will be to 
determine the conductivity of wells (May 2010).
– Two wells will be drilled in May and conductivity determined 

in early June. This will allow fine tuning of well field size.

• July and August 2010 milestones will be to finish 
design of passive heat rejection strategies prior to 
circulating loop water. 
– Review possibility of providing heated wash water.
– Review possibility of evaporative cooler.
– Decisions will be based on potential impact on well field, 

maintenance cost, and capital cost.

• Review shop drawings for geothermal equipment, 
piping materials and grouting.

• Finalize monitoring and reporting strategies.
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• Validate the effectiveness of geothermal heat pump 
system when facility HVAC is cooling dominated such as 
in the southeast.

• Evaluate use of heat sinks such as coolers and water 
tanks to reduce temperature of water returning to well 
field, thus increasing system efficiency and longevity.

• Demonstrate that monitoring throughout the process can 
determine more efficient design and operation of future 
City of Raleigh and similar Operation Centers.

• Demonstrate significant reduction in energy use and in 
operations and maintenance costs.

Summary Project Goals
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Supplemental Slides
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Energy Model Results
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Energy Model Results, cont’d



16 | US DOE Geothermal Program eere.energy.gov

Energy Model Results, cont’d
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Energy Model Results, cont’d
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Ground Loop System Well Layout
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Ground Loop System P&ID
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Geothermal System Hot Water 
Storage Tank P&ID
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Typical Ground Loop Well Detail
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