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This is the first annual report required by Ordinance 19161.[footnoteRef:2] The Sewer Heat Recovery Pilot is a new King County initiative led by the Department of Natural Resources (DNRP) to make sewer heat, currently an underutilized, renewable, and carbon-free energy source, available to private property owners within the County’s sewer service area.  [2:  Ordinance 19161 – See Appendix A. ] 


This relatively simple technology for heating and cooling buildings is achieved through transferring heat energy into or out of sewer lines, depending on the temperature of the sewage relative to the desired temperature of the building. When sewer heat replaces fossil fuel energy sources, greenhouse gas (GHG) emissions are avoided. This is a new tool that King County can offer developers to help lower the region’s carbon footprint and benefit our communities.

Sewer heat recovery technology is well-established in other parts of the world, with private developers using sewer heat recovery to heat and cool buildings, but this type of public-private agreement for sewer heat recovery has been rare in the U.S. until recently. 

Ordinance 19161, which calls for this annual report, authorizes the King County Executive to designate up to three pilot projects for sewer heat recovery and provides an agreement template to be signed with each project developer. 

The ordinance requests a report on four main aspects of the Sewer Heat Recovery Pilot: level of interest from potential users, user cost, user carbon footprint, and cost-benefit analysis for each pilot project. This report contains data gathered on the level of interest from potential users since passage of the ordinance in 2020. Subsequent annual reports will include all elements as required by the Ordinance as pilot projects are constructed and operational.

Since the King County Council passed this ordinance, DNRP has made significant progress in launching the program, advertising the opportunity, and selecting heat recovery projects. Milestones reached to date include finalizing design guidelines and application materials, assembling an internal evaluation and implementation team, creating a project website, conducting outreach, responding to inquiries, issuing a call for pilot projects, evaluating applications, and selecting projects.

Three applications for the pilot project were received. Two applicants were invited to conduct pilot projects, and one applicant withdrew after determining that sewer heat recovery was not a good fit for their project. One slot remains open in the pilot and DNRP is accepting applications on a first-come, first-served basis. DNRP continues to receive inquiries indicating high interest.

Information on user costs and user carbon footprint, as well as cost-benefit analysis for each pilot project, will be provided in subsequent annual reports.
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Department Overview: DNRP works in support of sustainable and livable communities and a clean and healthy natural environment. Its mission is to foster environmental stewardship and strengthen communities by providing regional parks, protecting the region's water, air, land, and natural habitats, and reducing, safely disposing of, and creating resources from wastewater and solid waste.

The Wastewater Treatment Division (WTD) of DNRP protects public health and enhances the environment by collecting and treating wastewater while recycling valuable resources for the Puget Sound region. The Sewer Heat Recovery Pilot is led by staff within the Resource Recovery Section of WTD.

The Resource Recovery Section (RRS) in WTD manages the administration and delivery of products and programs related to renewable resources captured from the wastewater treatment process. [footnoteRef:3]  The Resource Recovery Section is comprised of a strategic support team and five programs: Sustainability, Technology Assessment and Innovation, Energy, Recycled Water, and Biosolids. The Sewer Heat Recovery Pilot is a new initiative to make sewer heat--an underused, renewable, carbon-free energy source--available to private property owners within the utility’s service area. This is a new tool King County is employing to help lower the region’s carbon footprint.   [3:  A renewable resource is a natural resource which will replenish to replace the portion depleted by usage and consumption. Biogas, biosolids, recycled water, and heat energy are examples of byproducts of the wastewater system that are considered renewable resources.] 


Key Historical Context: Sewer heat recovery technology is well-established. Private property owners in Europe, Canada, and Japan use sewer heat recovery to heat and cool privately owned buildings, but this type of public-private agreement for sewer heat recovery have been rare in the U.S. until recently. This relatively simple technology for heating and cooling buildings is achieved through transferring heat energy into or out of sewer lines, depending on the temperature of the sewage relative to the desired temperature of the building. The technology has been in use around the world, and even in King County, for decades.[footnoteRef:4] Since 1988, DNRP’s South Treatment Plant in Renton has used heat from treated plant effluent to heat buildings and solids digesters on its campus. [footnoteRef:5] ,[footnoteRef:6] This system is currently out of service and is being updated with a newer, more efficient design.  [4:  “Waste Wattage: Cities Aim to Flush Heat Energy Out of Sewers,” National Geographic, December 11, 2012.]  [5:  Treatment plant effluent is the treated wastewater that flows out of a wastewater treatment plant for discharge. South Plant’s treated effluent is piped and discharged to Puget Sound.]  [6:  The organic solid waste that is removed from wastewater during the treatment process is put in large tanks called digesters. Solids digesters use bacteria and heat to help break down the organic solid waste into biosolids for use as a nutrient-rich soil amendment for crops and forests in Washington State.] 



Key Current Context: King County’s Strategic Climate Action Plan (SCAP) emphasizes assisting the community in lowering carbon emissions, and DNRP has been keenly aware of sewer heat recovery as an under-used, renewable, carbon-free energy resource going to waste. In 2018, King County received new inquiries from private developers interested in sewer heat recovery. Use of this resource by the community further advances King County’s SCAP goals.

When the Sewer Heat Recovery Pilot was approved in September 2020, DNRP began work to find projects for the pilot, including the steps detailed below: 

Finalized design guidelines and application materials
DNRP created an application and documents checklist that applicants must submit to the County to be considered for a pilot project. A Standard Design Guidelines document was created, available online, advising potential applicants of more detailed expectations for project designs.

Assembled an internal evaluation and implementation team 
[bookmark: _Hlk72836632]DNRP identified a multi-disciplinary internal team to review all pilot project designs for any impacts to the wastewater conveyance and treatment system. As the projects are constructed, members of this team will also serve as on-site inspectors. As specified by the user agreement, users reimburse the Water Quality Fund for the cost of staff time to review and implement their designs. 

Created website
In October 2020, DNRP published a new website for the sewer heat recovery pilot, including information explaining how the technology works, information for potential users, and an explanation of how the initiative will advance the goals of the SCAP. As of March 2021, the website has a total of over 1,500 unique (individual) views and nearly 2,200 total views.

The Sewer Heat Recovery Pilot furthers the King County Strategic Plan goal of a Healthy Environment to reduce countywide greenhouse gas emissions (GHGs) by 50 percent by 2030 by making a new, renewable, carbon-free energy source available to the community to replace fossil fuel energy sources. It also advances the SCAP goal of reducing countywide sources of GHG emissions by supporting the development of renewable energy resources.

Report Methodology: Information in this report was compiled by DNRP staff.  
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This report focuses primarily on the level of interest from potential users since passage of Ordinance 19161 in 2020. Subsequent annual reports will include all elements as required by the Ordinance as pilot projects are constructed and operational.

Ordinance 19161 requires annual reporting on the four specific aspects of the Sewer Heat Recovery Pilot shown below. 

1.  The level of interest demonstrated by potential sewer heat transfer users, which shall include, but not be limited to, inquiries received from potential project developers and the number of applications for participation in the pilot project;
2.  Information that establishes the overall sewer heat transfer user costs, which may include, but not be limited to:  costs to construct the energy transfer system; costs to construct backup energy systems; operating costs of the sewer heat transfer user and backup energy systems; revenues to the sewer heat transfer user related to using the sewer heat transfer, including tax benefits, renewable energy credits, grants and payments from downstream users; energy usage by the sewer heat transfer user and backup energy systems; and estimated construction and operating costs of comparable energy systems that would have been used instead of a sewer heat transfer;
3.  Information regarding the overall sewer heat transfer user's carbon footprint, which may include, but not be limited to:  estimated carbon emissions associated with construction of either the energy transfer system or the backup systems, or both; estimated carbon emissions associated with the wastewater sewer heat energy user's overall energy usage, both through a sewer heat transfer and backup energy systems, and estimated carbon emissions associated with comparable energy systems that would have been used instead of a sewer heat transfer; and
4.  A cost-benefit analysis for each piloted project, which may include, but not be limited to:  costs to the wastewater treatment division associated with each pilot project, as well as a summary of those costs that were or to be reimbursed to the wastewater treatment division by the sewer heat transfer user; the annual energy transfer fee revenues that would have been collected by the wastewater treatment division if the user had not been designated a pilot project; and any impacts to wastewater treatment division's conveyance or treatment system, whether it be physical or operational, or other wastewater treatment programs, either positive or negative, resulting from the sewer heat transfer user's connection and energy transfer system.
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This section provides a summary of the level of interest demonstrated by potential sewer heat recovery users, as measured by the following: number of website views and number of interested stakeholders listed in response to WTD outreach; inquiries from other utilities; and number of applications received for the pilot. 

Conducted outreach 
In November 2020, DNRP issued a press release that advertised a call for pilot projects. In December 2020, DNRP staff presented two webinars, in partnership with the Seattle 2030 District and the Smart Buildings Center, to educate potential users of the sewer heat recovery process.[footnoteRef:7] [7:  The Smart Buildings Center is a project collaboration with Northwest Energy Efficiency Council.] 

DNRP estimates that there are approximately 70 names on the stakeholder list, which includes individuals who have expressed interest in the sewer heat recovery pilot in any capacity, not just as potential users. Table 1 shows how many individuals have viewed the website.

Table 1. Sewer Heat Recovery Website Page Views, October 2020 – March 2021[footnoteRef:8] [8:  Total page views versus unique page views make it possible to distinguish between the number of users (unique) and repeat visits to the web page from the same users (total).] 

	Webpage
	Total Page Views
	Unique Page Views

	Top page for sewer heat recovery
	1,021
	754

	Potential Users tab
	742
	430

	How It Works tab
	342
	276

	Confronting Climate Change tab
	91
	81



Responded to inquiries from other utilities
One unexpected outcome was the high level of interest received from other jurisdictions across the U.S. and Canada interested in using King County’s experience to inform their path to implementing a sewer heat recovery program at their wastewater treatment utilities. DNRP staff responded to questions from utilities in California, Colorado, Wisconsin, Massachusetts, Vancouver British Columbia., and Toronto.

Called for pilot projects
DNRP designed a call for pilot projects with a two-month window for application submittal (October 18 - December 18, 2020) and a selection process that would be used if more than three applications were received. 

Evaluated three applications and designated two pilot projects
DNRP staff reviewed the three applications received, found that two applications met criteria, and extended invitations to those applicants to conduct pilot projects. The third application required additional review and information, and the applicant ultimately decided that sewer heat recovery was not a good fit for the project and withdrew. 

Negotiations to complete the user agreements have commenced with the two pilot projects. As of June 2021, one user agreement has been signed and the other is being finalized. Table 2 summarizes the three applications received.

Table 2. Summary of Three Applications Received for the Sewer Heat Recovery Pilot
	Location
	Project summary
	Interceptor connection
	Status

	South Lake Union
	New construction: 
-1,200,000 sq. ft.
-multi-building energy district 
-commercial (office and laboratory) spaces
	Central Trunk
	Designated pilot project. Final agreement signed.

	Belltown
	Retrofit:
-378,876 sq. ft.
-multi-building energy district with potential to expand if new construction occurs
-commercial buildings; possible future expansion would be residential
	Elliott Bay Interceptor
	Designated pilot project. Currently negotiating agreement details.

	Denny Triangle
	New construction: 
-commercial and residential

	Central Trunk
	Project has withdrawn application—not a good fit due to location and project parameters.
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This information is not yet available, as no sewer heat recovery users have begun construction at this time. As stated above, information for this section will be provided in future reports after pilot projects are constructed and are operating.

[bookmark: _Toc70952571][bookmark: _Toc70952966][bookmark: _Toc70953256][bookmark: _Toc73008418]3. Overall Sewer Heat Transfer User Carbon Footprint
[bookmark: _Hlk68783954]This information is not yet available. As stated above, information for this section will be provided in future reports after pilot projects are constructed and are operating.

[bookmark: _Toc70952572][bookmark: _Toc70952967][bookmark: _Toc70953257][bookmark: _Toc73008419]4. Cost-Benefit Analysis for Each Pilot Project
[bookmark: _Toc69189009]This information is not yet available. As stated above, information for this section will be provided in future reports after pilot projects are constructed and are operating.
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The third pilot project slot remains open, and applications will be considered on a first-come, first-served basis. The sewer heat recovery website has been updated to reflect this status. Based on initial levels of interest from several potential users, DNRP is optimistic that one or more applications will be submitted for the remaining slot.

The amount of information available for this annual report will increase incrementally as projects are designated, designed, and constructed. 
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