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EXECUTIVE SUMMARY 

AUTHORITY FOR STUDY 

This energy efficiency study of steam, potable water, and sanitary sewer systems was 
conducted and this report prepared under the Indefinite Delivery Architect-Engineer 
Contract for Energy Engineering Analysis Program (EEAP) No. DACA01-94-D-0033, 
Delivery Order No. 3. 

PURPOSE OF STUDY 

The purpose of the Energy Efficiency Study is to identify modifications necessary to 
provide the most energy efficient configuration of utilities (steam, water, and sewer) to 
serve designated active buildings at Fort Greely following implementation of the base 
realignment plan. Specifically the study is to evaluate central versus distributed utility 
systems. 

UTILITY OPTIONS 

The following utility options were analyzed: 

• Baseline. The baseline reflects the current operating costs of the utilities at existing 
operational levels. 

• Reduced Central Utilities with Abandoned Buildings Heated to 45°F. This option 
assumes continued operation of the central utilities to serve active buildings and to 
provide heat to utilidors and abandoned buildings to prevent deterioration. 

• Reduced Central Utilities with Abandoned Buildings Not Heated. This option 
assumes continued operation of the central utilities to serve active buildings and to 
provide heat to utilidors to prevent freezing of water and sewer pipes. 

• Reduced Central Utilities Serving Only Active Buildings and Selected Utilidors. 
This option assumes continued operation of the central utilities to serve active 
buildings and to provide heat to only those utilidors serving the active buildings. 
Steam, water, and sewer pipes in inactive utilidors would be isolated and drained. 
Fire hydrants served by inactive utilidors would not be operational. 

• Distributed Utilities. This option would provide individual boilers, wells, and 
septic systems for each individual active building.   All utilidors and existing fire 
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hydrants would be abandoned.  Underground cisterns for fire protection would be 
provided in selected locations. 

• Mixed Utilities. This option combined distributed heating and sewer systems with 
a central water system. Three options for freeze protection of the central water 
system were evaluated: 

1. Circulation to Drain. This option prevents freezing of the water distribution 
by constantly circulating water to each active building. 

2. Heating and Circulation to Drain. This option heats water circulating 
through the distribution system to 60°F and maintains water distribution 
temperatures above 32°F. 

3. Heating, Circulation to Drain, and Pipe Insulation. This option combines 
insulated water pipes with heating circulating water to 60°F and maintains 
water distribution temperatures above 32°F. 

LIFE CYCLE COST ANALYSIS 

Figure ES-1 below presents the results of the life cycle analysis. 

Figure ES-1. Graphical LCCA 
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The Mixed Utilities option with heating, circulation to drain, and pipe insulation for 
protecting the water distribution system is recommended.  The mixed utilities option has 
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the least life cycle cost and requires the least capital investment of the utility options. The 
recommended freeze protection option is slightly more expensive than other freeze 
protection options, but it is considerably more reliable. 

DISCUSSION 

The study revealed the following about each utility: 

• STEAM HEATING. The existing central steam heating plant serves over 100 
building. The number of active buildings will be reduced to ten buildings. The 
existing central steam heating plant cannot efficiently serve only ten active 
buildings. Heat loss from the central steam distribution system exceeds the space 
heating load of the ten active buildings. Fuel oil consumption of distributed boilers 
would be about half that of operating the existing central steam heating plant. 

A 16 man utility staff is currently required to operate the existing central utilities 
with most of the staff dedicated to operating the central steam heating plant. 
Distributed boilers do not require continuous manning and the existing utility staff 
could be cut to 4 people saving about $760,000 per year. 

• WASTE WATER. The existing central contonment area is served by a central sewer 
system and waste water treatment plant The central sewer system is located in a 
utihdor system which must be continuously heated by heat loss from steam piping 
to prevent freezing of sewer pipes. 

It is not possible to operate the central sewer system unless the central steam 
distribution system is operated also. The alternative is a dedicated septic system for 
each remaining active building which also saves the energy and manpower required 
to operate the waste water treatment plant. 

• POTABLE WATER. Buildings and fire hydrants in the existing central contonment 
area are served by a central water system which receives water from wells. There is 
a 180,000 gallon water storage tank on the system for fire protection. The water 
distribution system is located in a utilidor system which must be continuously 
heated by heat loss from steam piping to prevent freezing of water pipes. 

Annual operating cost of the water system is small. The capital costs of providing 
dedicated water wells at each active building and fire protection cisterns is high. 
Therefore, the central water system should be retained. 

A different method of freeze protection for the water distribution system will be 
required since the utüidors will no longer receive heat from the existing central 
steam heating system. A continuous circulation system is recommended which 
draws water from the wells, heats and circulates it through insulated water 
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distribution piping to each active building, where it is recycled to the earth via the 
septic system. 

PROJECT ECONOMICS 

Operation of existing central utilities would require little capital investment, but would 
incur higher than necessary operating costs. The recommended mixed utility option would 
require a large capital investment, but would operate more efficiently. The ECIP economic 
evaluation form on the following page evaluates the economics of the recommended mixed 
utility option relative to the most cost effective central utility option. 

The results of the ECIP evaluation are a 3.0 year simple economic payback and a Savings- 
to-Investment Ratio (SIR) of 4.7. 

RECOMMENDATIONS 

The mixed utilities option with potable water freeze protection by water heating, 
circulation to drain, and pipe insulation is recommended. The other mixed utility options 
offer similar favorable economics and could be implemented with similar simple economic 
paybacks and SIRs. The only difference in the three mixed utility options are the method of 
freeze protection for the central water system. The following modifications are required: 

• The central steam plant would be abandoned. 

• Each remaining active building should be fitted with a steam boiler and fuel oil tank. 
Existing HVAC and DHW heating equipment in each building should be connected 
to the new steam source. 

• Each remaining active building should be fitted with a septic tank and drain field. 

• The portion of the existing central water system serving active buildings should be 
retained. The existing well and storage tanks within the central steam plant should 
be retained. Freeze protection should be provided for the central water system in 
the form of water heating, circulation to drain, and pipe insulation. Water flow for 
freeze protection would be recycled to the ground through the proposed septic 
system. 

It should be noted that fire hydrants near active buildings will still be functional, but fire 
hydrants in the vicinity of abandoned buildings will not. 

The cost of the above modifications is estimated at $2,227,641. Economic comparison of the 
recommended option to the most cost effective central plant option indicates a 3.0 year 
simple economic payback and a Savings-to-Investment Ratio (SIR) of 4.7. 
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