U.S. Department of Energy

Categorical Exclusion Determination Form

Program or Field Office: EECBG-EERE/RW
Project Title: Adult Detention Facility - Energy Conservation Projects - Domestic Hot Water Heat-pump
Location: Nebraska Lancaster County

Proposed Action or Project Description: American Recovery and Reinvestment Act:
In 2008 the Lancaster County Board approved the construction of a 672 bed County adult Detention Facility (CADF), for occupancy in 2012.

Detention Facility construction activities are scheduled to begin in July of 2009. Commercial operation of the facility is scheduled to begin in the fall
of 2011.

The energy modeling for the new county detention facility’s domestic hot water requirements shows a peak energy consumption of 5.7 MMBtu/hr
with an annual usage of 14,241 MMBtu/yr (based on 1000 bed occupancy). This energy use is equivalent to 123 % the estimated space heating
requirements, which is 11,550 MMBTU/year. The building energy modeling also indicates the overall space conditioning requirements will be
cooling load dominated, on an annual basis. With the system being cooling load dominated the geothermal well field temperature will trend up over
time. One approach to address the temperature |ssue |s improving the system s thermal balance by adding heatlng load. Therefore the Dlstrlct

Categorical Exclusion(s) Applled

X - B5.1 Actions to conserve energy

*-For the complete DOE National Environmental Policy Act regulations regarding categorical exclusions, see Subpart D of 10 CFR10 21 Click Here

This action would not: threaten a violation of applicable statutory, regulatory, or permit requirements for environment, safety, and health, including DOE and/or Executive Orders;
require siting, construction, or major expansion of waste storage, disposal, recovery, or treatment facilities, but may include such categorically excluded facilities; disturb
hazardous substances, pollutants, contaminants, or CERCLA-excluded petroleum and natural gas products that pre-exist in the environment such that there would be uncontrolled
or unpermitted releases; or adversely affect environmentally sensitive resources (including but not limited to those listed in paragraph B.(4)) of Appendix B to Subpart D of 10
CFR 1021). Furthermore, there are no extraordinary circumstances related to this action that may affect the significance of the environmental effects of the action; this action is not
"connected" to other actions with potentially significant impacts, is not related to other proposed actions with cumulatively significant impacts, and is not precluded by 40 CFR
1506.1 or 10 CFR 1021.211.

Based on my review of information conveyed to me and in my possession (or attached) concerning the proposed action, as NEPA Compliance Officer (as authorized under DOE
Order 451.1B), | have determined that the proposed action fits within the specified class(es) of action, the other regulatory requirements set forth above are met, and the proposed
action is hereby categorically excluded from further NEPA review.

Digitally signed by Othalene Lawrence

NEPA Compliance Officer: Othalene Lawrence oo iomencaecsocgoncus -~ Date Determined: — Apr 27,2010

Date: 2010.04.27 12:18:53 -07'00'
Comments: Webmaster: Billie Newland
The applicant will tie into the District Energy Corporation's (DEC) existing geothermal system to draw heat for the Adult Detention Facility.

Submit to Webmaster
Submit via Email
Submit to Website
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	TextField2: In 2008 the Lancaster County Board approved the construction of a 672 bed County adult Detention Facility (CADF), for occupancy in 2012. 

Detention Facility construction activities are scheduled to begin in July of 2009. Commercial operation of the facility is scheduled to begin in the fall of 2011. 

The energy modeling for the new county detention facility’s domestic hot water requirements shows a peak energy consumption of 5.7 MMBtu/hr with an annual usage of 14,241 MMBtu/yr (based on 1000 bed occupancy). This energy use is equivalent to 123 % the estimated space heating requirements, which is 11,550 MMBTU/year. The building energy modeling also indicates the overall space conditioning requirements will be cooling load dominated, on an annual basis. With the system being cooling load dominated the geothermal well field temperature will trend up over time. One approach to address the temperature issue is improving the system’s thermal balance by adding heating load. Therefore, the District Energy Corporation (DEC) working with Farris Engineering and Clark Enersen Partners evaluated the economics and operational benefits of integrating the domestic hot water system with the DEC’s geothermal system.

The evaluated domestic hot water system (HWS) consisted of three stages. The first two stages would use heat exchangers connected to the DEC hot water supply and return loops. This arrangement would bring the city water service from 55 °F to approximately 115 °F. The final temperature rise to 125-140 °F would be accomplished with a water source heat pump. The heat pump would operate on the chilled water loop when the jail requires space cooling (approximately 4600 hr/yr) and would tie directly to the DEC geothermal loop field during the remainder of the time. The proposed hot water system will remove heat energy from the geothermal system, significantly improving the geothermal system’s energy balance.  This would reduce the number of geothermal boreholes required and improve the efficiency and reduce the electrical demand of the DEC Central Plant system. 

A dedicated heat recovery heat pump would heat the domestic hot water from approximately 115 °F to 140 °F. While operating on the chilled water return loop (with an entering loop water temperature of 52 °F and a leaving water temperature of 42 °F) the heat pump would have a COP of approximately 5.7.  Assuming the heat pump had a monthly 33% capacity factor.  The demand component of the electric costs would be determined by dividing the demand charge, $16.20/kW, by 240 hours, which is approximately one-third of the month.  The electrical demand charge would add approximately $0.0675/ kWh to the energy cost ($16.20/240 hours).  The total domestic hot water heating cost for the DEC based system would be $0.0975/kWh ($28.04/MMBtu) for a summer month.  Using a COP of 5.7 and an 80% efficient gas water heater this would be equivalent to $3.94/MMBtu for natural gas. This heat pump would need to be controlled by the detention facility’s building management system so that it does not increase the monthly electrical demand charge. And it should only be operated when the unit would have a monthly capacity factor of 33% or greater.  When operated without increasing the jail’s monthly electrical demand charge the equivalent price for heating the water would be less than $2.00/MMBtu.
 
The estimated capital cost for the system is approximately $200,000. The estimated energy savings from the DEC connected domestic hot water system is $65,000 per year. The proposed system would save the county $1.7 million in energy costs over the first twenty years of operation.It has a simple payback of 3 years and a net present value of $815,000 in the first twenty years. There would also be energy savings incurred by the DEC due to the central plant equipment operating more efficiently with the lower well field loop temperature. Ultimately these savings would also be realized by the County in the form of lower space conditioning energy costs. 
Estimated Annual Green Houses Gases co2 reduction is 130,000 pounds.
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