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SUBJECT

The Executive submitted a report analyzing options for heating and cooling the Children and Family Justice Center (CFJC), as required by Council in authorizing the CFJC design-build contract. The report presents as the preferred option a combination central plant with geothermal wells and standard capacity chillers and boilers for peak loads. This option is identified as having the lowest life cycle cost of the options that meet or exceed project energy efficiency targets and greenhouse gas limiting goals.

SUMMARY

The Report on Alternatives for Heating and Cooling the CFJC provides comparative analysis of seven mechanical system alternatives for the planned Children and Family Justice Center, identifies four additional system alternatives found to be not feasible for further analysis, and recommends as the “proposed system” the alternative that:
· has the lowest life cycle cost;
· meets the project and Seattle 2030 District energy reduction goals; and
· has very low greenhouse gas emissions.

This proposed system is a combination central plant with geothermal wells and standard capacity chillers and boilers for peak loads. Table 1 in the Analysis section below briefly describes the differences in the seven mechanical system alternatives. According to the report, no Seattle district energy projects currently exist that could include or would be practical to initiate for the purposes of the CFJC project. However, the proposed systems could connect to a district energy project if one were implemented in future.

Key complicating factors in this report are the assumptions of square footage allocation to courts versus detention areas, which have substantially different heating and cooling needs, and the exclusion of alternates being pursued in the current design for an additional two floors of the court building and space for Alder Academy.

BACKGROUND 

In authorizing the Children and Family Justice Center (CFJC) design-build contract with Howard S. Wright, Council required the Executive to report on alternatives for heating and cooling the facility before proceeding with construction. Ordinance 17972, Section 6 directs as follows: Before authorizing the design-build contractor to proceed with construction and no later than June 15, 2015, the executive shall file a report in the form of a paper original and an electronic copy with the clerk of the council, who shall retain the original and provide an electronic copy to all councilmembers, the council chief of staff and the lead staff for the budget and fiscal management committee or its successor on alternatives for heating and cooling the Children and Family Justice Center, as required by Ordinance 17304, Section 8.

Ordinance 17304, Section 8, addresses Energy Efficiency and directs as follows:
A. If the proposition in section 6 of this ordinance [the CFJC replacement levy lid lift] is approved by the voters, then, before requesting construction funds, the executive will submit to the council a report on alternatives for heating and cooling the new facility. The report shall contain, at a minimum:
1. Options for heating and cooling the building;
2. A discussion of the operating, maintenance and equipment replacement costs for the various options;
3. A discussion of the greenhouse gas contributions of the various options;
4. A discussion of how each option achieves the goals established by the Seattle 2030 district, of which King County is a participating member;
5. A discussion of any approved city of Seattle district energy project that might encompass the children and family justice center.

ANALYSIS

The Report on Alternatives for Heating and Cooling the CFJC was transmitted July 7, 2015. It provides comparative analysis of seven mechanical system alternatives for the planned Children and Family Justice Center, identifies four additional system alternatives found to be not feasible for further analysis, and recommends as the “proposed system” the alternative that:
· has the lowest life cycle cost;
· meets the project and Seattle 2030 District energy reduction goals; and
· has very low greenhouse gas emissions.

[bookmark: _GoBack]This proposed system is a combination central plant with geothermal wells and standard capacity chillers and boilers for peak loads. “Plant” describes the equipment for generating heated or chilled water to distribute to equipment in the building. Each plant has a connected HVAC system, the equipment that conditions and distributes air and/or water through the building and further conditions it to the requirements of individual spaces.

The proposed system central plant includes a heat recovery chiller, which utilizes waste heat from one part of the building (generated by people, equipment, etc) to meet hot water or building heat needs in other parts of the building. This heat recovery chiller will also be tied to a ground loop of thermal wells to use as a heat source or heat sink and will eliminate the need for a cooling tower. Since the heat recovery chiller will be sized for half of peak heating and cooling loads, there will also be a standard efficiency boiler plant and air cooled chillers needed for the peak loads.

The different configurations of central plant and HVAC systems evaluated in this report are summarized in Table 1 below. 

Table 1: Description of Central Plant and HVAC Alternatives 
in Evaluated Options for CFJC

	Option
	Central Plant
	HVAC
	Notes

	1
	Heat recovery chillers with geothermal wells for use as heat source or sink- standard capacity chillers and boilers
	Large rooftop air handlers for courts, smaller units with zone-variable terminal units for detention pods
	Preferred option

	2
	Same as 1 + additional high efficiency chillers to reduce cooling energy needs
	Same as 1
	Higher first cost and maintenance for high efficiency chillers and cooling tower

	3
	Same as 1 + high efficiency condensing boilers to reduce heating energy needs
	Same as 1
	Higher first cost for high efficiency boilers

	4
	Same as 1
	Same as 1 for detention areas, active chilled beams for courts portion of building
	Reduces air distribution needs for heating/cooling; security concerns preclude use in detention areas

	5
	Same as 1
	Same as 1 for detention areas, passive chilled beams for courts portion of building
	Compared with 4: same security concerns; further reduces air distribution needs but more beams needed/higher first cost

	6
	Same as 1 + two additional heat recovery chillers (eliminates gas boilers)
	Same as 1
	Excess capacity allows for equipment redundancy;  increased efficiencies. Substantially more wells needed, higher first cost.

	7
	Same as 1 but with purchased steam in lieu of gas boilers onsite
	Same as 1
	Higher per unit cost for steam versus gas



Four additional options (not all mechanical systems) were found not suitable for this analysis:
· Thermal storage solutions are expected to be evaluated during the Design Development period.
· Raised underfloor air distribution was not feasible primarily due to sound transfer and security requirements.
· All electric heating imposes additional capacity requirements on the back-up electrical system, estimated as too costly (estimated order of magnitude $8M) for this project.
· Sewer heat recovery requires a network of buildings being served by a utility grade central plant, and was not considered feasible at the scale of this project.

Among the seven mechanical systems described in Table 1, based on a full-year energy simulation, the report identifies a range of Energy Use Intensity (a measure of energy efficiency) and related Energy Cost Index within 10 percent of the values for the proposed system. The proposed system is projected to perform 71 percent better than a comparable existing building and to fall within the threshold of Seattle 2030 district energy reduction goals.

The report identifies the proposed system as having the lowest first costs (approximately $13.6 million) and differential maintenance costs, and median mechanical energy costs (approximately $78,000 annually) of the seven evaluated alternatives.  Over 30 years, the report concludes that the six other alternatives exceed the net present value of the preferred system by between $250,000 (purchased steam) to $3.7 million (passive chilled beams).

According to the report, all seven evaluated systems have very low annual greenhouse gas emissions, and are far below the median for comparable existing buildings. 

Also according to the report, no Seattle district energy projects currently exist that could include or would be practical to initiate for the purposes of the CFJC project. However, the proposed systems could connect to a district energy project if one were implemented in future.

Potential Issues for Committee Consideration

Square footage and courthouse/detention division assumptions
This analysis is premised on 208,000 square feet of total interior space. The gross square footage that is planned to be built at this time is 245,914 square feet. While an 18 percent difference between interior and gross square footage is not unreasonable on its face, Council may wish to seek greater confidence in the accuracy of the breakdown of interior space between courthouse and detention/support areas. 

Depending on the sensitivity of the alternatives analysis to size, this division could be important because the energy analysis is based on different assumptions for heating and cooling load from the courthouse and detention buildings:
· The heat load generated by the occupants and equipment of the courthouse building will be largely sufficient to heat the courthouse building.
· The heat load generated by the occupants and equipment of the detention center will not be sufficient to heat the detention center.
· The different densities of occupants and equipment in each structure would inversely impact cooling load. 



Inclusion of Alternate 3 (top two courthouse floors) and Alternate 4 (Alder Academy) 
Council authorized the Executive to add two alternate scenarios to the base scope of the CFJC project Phase I if certain conditions were met. In anticipation that Council conditions might be met, the Oversight Committee separately approved the use of contingency to include each of these two alternates into preliminary project design. Including these alternate scenarios (a total of 75,500 additional square feet) could impact the energy use and cost analysis.

Alternate 3 would add the shell and core of two additional floors (70,000 square feet) to the courthouse for Family Law Court, if it could be done within adopted appropriation authority (including any supplemental appropriation granted by the Council). City of Seattle approval of a change in public facility zoning requirements would also be necessary to accommodate the height of the additional two floors.  Executive staff are still pursuing this change.

Alternate 4 would provide space for the operations of the Seattle Public Schools’ Alder Academy (5,500 square feet). Council authorized this alternate contingent on an agreement with the Seattle school district to fully fund construction of the facility. Executive staff is negotiating with the school district to reach such an agreement.
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