Date:
6 April 2011

From:
Jim Gortner, Associate Director
To:
Mr. Suhail Barot, Chair

Student Sustainability Committee

University of Illinois at Urbana-Champaign

Re:
Allerton Geothermal Project

Background

During the Spring/Summer of 2009, Allerton Park and Retreat Center developed a plan to incorporate geothermal heating/cooling systems at a number of buildings at Allerton. The initiative was a component of the “Green Allerton” effort to reduce Allerton’s and the University’s dependence on fossil fuels, reduce energy usage/operating costs, and reduce emissions of greenhouse gasses.

Allerton requested a 0% interest loan from SSC on March 15, 2010.

Total project cost (to upgrade HVAC systems at 4 buildings) was to be ~$80K with funding coming from 3 sources:

· The Large Customer Energy Efficiency Grant (DCEO funded)
$23K

· 0% interest loan from SSC




$25K

· Allerton labor/materials expenses



$32K

At that time, Allerton’s financial status was under scrutiny by campus administration, and the viability of the loan – even at 0% interest – was questioned. After further review by the Office of the Provost (Director of Energy Conservation) it was determined that the payback was sufficient to justify the loan.

Subsequently, Allerton’s financial hardships resulted in staff reductions. These reductions included Allerton staff that were integral to the installation of the geothermal systems. Without the necessary skilled personnel on staff, it became impractical for Allerton to implement the project “in house.” The best alternative was to hire an outside contractor to install the systems. This, of course, drove the costs up significantly and made the project infeasible from a budgetary standpoint. Therefore, the decision was made to table the project.

Recent Developments

In February 2011, Allerton administrators met with Morgan Johnston, and it was determined that a scaled back version of the geothermal heating/cooling project would be acceptable under the terms of the Large Customer Energy Efficiency Grant.  It was decided that the project would be broken down into smaller portions and a cost/benefit decision would be made after gathering updated pricing. Additionally, the project must be completed by the end of calendar year 2011 to receive grant funding. 

In March/April 2011, Allerton collected proposals from 3 reputable geothermal HVAC installers in the region. Initial analysis of the proposals indicates that the area of most impact (reduction of fossil fuel consumption, reduction of greenhouse gasses/operational efficacy) is the installation of one of the four originally proposed systems – the Evergreen Lodge. 

Allerton is proposing to proceed with installation of a ground source heat pump to provide heating and cooling as per the proposal submitted to SSC in March 2010. Relevant information is as follows:

Evergreen Lodge

The building (2,828 gross sq ft) was constructed in 1955 and serves as lodging facilities for Retreat Center guests (10 guest rooms). The building is of constructed of concrete masonry units and has essentially no insulation in the sidewalls. Heat is provided by electric baseboard heaters; cooling is provided by an antiquated (probably c 1960) air conditioning unit (unknown SEER rating).

Scope of work

· The existing air handler, condensing unit and electric baseboard heaters will be removed.

· A 4 ton geothermal heat pump will be installed in the attic of the building and retrofitted to existing ductwork.

· Water piping and a circulating pump system will be installed in the attic of the building. The interior piping will be connected in the attic to the in-ground loop field.

· The original proposal called for a loop field. However, pricing on bored wells is now more cost effective and will be far less disruptive to the surrounding landscape.

Current Project Specifications (Proposed)

HVAC equipment

· 1 – 6 ton multi position vertical, 2 stage R-410A, ECM blowers, hot water generator/20KW heater

· 1 – Grundfos pump

· 1 – Water furnace M#TP32U03 thermostat with multi stage auto changeover digital controls

· 1 – Unit connection kit

Geothermal Loop

· Drill wells to 200’

· Pressure test all loops before inserting into boreholes

· Install a 1” x 410’ SDR-11 vertical loop into each borehole

· Grout boreholes with bentonite grout

Total Cost (Labor and Materials)
$28,400

Project Timeline/details

· Proposed start date would be September 1, 2011 and completed by October 1, 2011

· Electrical demand will decrease by 25,589 KWH

· Annual operating costs for geothermal heat pump system = $1328.26

· Annual operating cost for resistance heating and old central a/c = $3,375.22

· Conservative estimated annual savings of $2046.96

· Annual CO2 emissions for geothermal heat pump system = 9 tons

· Annual CO2 emissions for resistance heating and old central a/c = 24 tons

	ORGANIZATION
	AMOUNT
	FUND TYPE

	Large Customer Energy Grant
	$2,000
	Grant

	SSC
	$24,000
	Grant

	Allerton Park
	$2,400
	In-kind (labor)

	TOTAL
	$28,400
	


