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dc‘ Disclaimer

DC Water is a nonprofit governmental authority that acts in
the interests of its ratepayers in the District of Columbia,
Maryland, and Virginia.

DC Water does not endorse, recommend, or suggest use of
any product or purchase from any vendor.

Information presented today reflects DC Water’s interest in
the concepts of wastewater thermal energy and district
energy and their potential value to our ratepayers, and DC
Water’s analysis and experience to date.



dc‘ DC Water

* One of nation’s largest utilities
* 1,200 employees
* $640 million annual operating budget
e 2.2 million people served
* 32 MW average power usage

* Drinking water purchased from
Washington Aqueduct (USACE)

e * Water distribution and wastewater
P collection for District of Columbia

* Wastewater treatment for DC region

—— * Independent, nonprofit governmental
s s Authority — Act of Congress 1996

 Excellent performance record



dC‘ DC Water Energized

dcé ENERGIZED

DC Water has identified opportunities to add
renewable generating capacity, enhance energy
resiliency, and reduce carbon emissions in the
District. This map highlights potential locations.
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dc‘ Why Wastewater Thermal?

1. Generate Revenue

S



dC‘ Thermodynamics and Heat Pumps

Energy input

100°F

Final temperature depends on:
* Type of liquid (heat capacity)
* Volume in each chamber

* |nitial temperature

Energy input required depends on:
* Type of liquid

Volume in second chamber

Final temperature(s)

Difference in initial temperatures



dc‘ Efficiency of Heat Pumps

Fuel - coal

Fuel — natural gas

air-source air-source
1.5 heat pump 1.25 heat pump
power 0.5 power/~ N 0.5
0)
plant electricity plant electricity
1.0 0.75 .
Waste heat heat from 20F Waste heat heat from 20F
(dumped to outside air outside air

environment)

Fuel — natural gas

ground-source
heat pump

power 0.25

plant electricity
0.35
Waste heat heat from 50F
underground

How much fuel is needed to deliver 1 unit of heat to a building?

Fuel — natural gas

Natural gas

Fuel — furnace
power ) natural
plant electricity 5%
1'5 1-25
Waste heat electric Waste heat lost
heater

to atmosphere

Fuel — natural gas

WWTE
heat pump

Waste heat

heat from 60F
wastewater



Economic
* No furnace, no cooling tower
* High efficiency heat transfer: COP up to 8
* Operational savings of up to 80%

Environmental
* Reduced energy consumption
* Switch from direct-fossil-fired to electric grid for heat
* Eliminates consumptive fresh water use for cooling

Development
* Rooftop space: extra apartments, pool, etc.
e Simplified maintenance



dc‘ How It Works

Heat pump

Heat
exchanger

manhole

SEWET

Heat pump

2 Pump Heat

exchanger

Collection pit

manhaole
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i |

Collection pit

Schematic credit: Pozzi Leopoldo srl



dC‘ Wastewater Thermal Energy — Buildings in Operation (")

American
Geophysical
Union

DC Water Headquarters

Photo credits: American Geophysical Union, DC Water



dc‘ DC Water — AGU Covenant

Attached to Property
e Will survive transfer or sale
* Allows connection to sewer main
e 20 year duration
 Maintenance: all at AGU’s cost; DC Water will keep inlet open

DC Water

* Access to sewage

* No redesign of sewage system to reduce flow

e Resumption of flow as fast as possible in event of disruption
* No upstream connections with negative impact

AGU

* Submit all design, construction, and operational plans for
approval

* Operate system only within parameters submitted
* No inlet or outlet of material (closed system)
* No disruption of flow in main



dC‘ DC Water Headquarters db

Completed 2018

Houses admin/public
functions of DC
Water

Built on top of
sewage pump station

150,000 square feet




dcé Hoo Efficiency

Design choices
cut energy cost
in half from
already energy-
efficient code
requirements

$140,000

$120,000

$100,000

$80,000

$60,000

Annual Energy Cost

$40,000

$20,000

Energy Cost Reduction From Standard Central Plant
with a Gas Boiler as the Heat Source and Cooling
Tower as Heat Sink

14% Energy 22% Energy 29% Energy
Cost Cost Cost
Reduction Reduction Reduction

Cooling Tower
& Boiler

Closed-Loop WWHX (Shell & WWHX (Plate
GeoExchange Tube) and Frame)
Field

ASHRAE 90.1
Baseline

W Space Heating
M Space Cooling
H Heat Rejection

B Pumps

With wastewater as
the heat
source/sink, energy
cost dropped an
additional 29%

And- the building could
be fully electrified
even where a
geothermal field was
impossible




dc‘ Resource Size

Each 1,000,000 gallons/day 2015-16 Full Temperature Cycle, AMI-01_M36266

yields ~¥1 MW thermal energy % | | | | | | | | | | |

which equals 80
100 MW for each 1,000,000 .
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dC‘ Impact of Rain and Snow
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dC‘ District Energy (")

SEFC BUILDINGS

North Shore

Stanley.Park.

FALSE CREEK '
ENERGY CENTRE

ENERGY
TRANSFER
STATION

e False Creek

SEWERS TO IONA SEWAGE = ' - ' 4 s A o e, ' ‘
TREATMENT PLANT

HOT WATER DISTRIéUTiON PIPES

FALSE CREEK ENERGY CENTRE - How it works gir
= CITY OF
VANCOUVER




dC‘ Advantages of District Energy

* Reduced necessary capacity due to noncoincident peak loads
 Easier integration of thermal storage

e Capture of reverse-season sources (eg, datacenters)

* Shoulder-season thermal circulation

 Easier integration of renewables

* No need to match supply and demand at each point

* Professional operators

* Professional maintenance

* Reduced in-building equipment frees space



* Who pays for, builds, and owns the central system?
* DC Water
* Developer/developer instrument
* Third-party

* Who operates and maintains the system?
 DC Water can, but doesn’t have to

* What regulations would apply?

 What is the legal relationship between the properties and the
system?

e DOEE and PSC views



dc‘ Wastewater Thermal Energy — To The Future

NATIONAL

WESTERN

CENTER

In Denver, a 250-acre development will get 90% of Maryland made wastewater thermal energy

Valsana Hotel in Arosa, Switzerland uses a
combination of wastewater and geothermal
for 100% of its heat.

DC-DENMARK
=IEREXCHANGE

Photo credits: Valsana and New York Times

its thermal energy from the sewer underneath. eligible for renewable energy credits in 2021.

kg King County

King County, Washington is working with private
partners to develop WWTE systems.

SE False Creek, in Vancouver, Canada, is an entire
neighborhood heated by wastewater.



dC‘ Additional Resources and References

 Water Research Foundation 4788: State of the Science and Issues Related
to Heat Recovery from Wastewater (2019)

* Water Research Foundation 4843: Integrating Sewage Thermal Energy Use
(STEU) and Other Emerging Water-Energy-Waste Technologies into
Decentralized/Distributed Systems (2022)

* Denver projects: Jim McQuarrie (Jim.McQuarrie@tetratech.com)

e City of Philadelphia: Paul Kohl (Paul.Kohl@Phila.gov)

* HQO Design: Don Posson (Don.Posson@smithgroup.com)

e RPS Legislation: D.C. Act 21-466 (2016), Maryland HB0O561 (2021)

* DC Public Service Commission RFP No. PSC-22-06 (proposals in review)
* International District Energy Association (www.districtenergy.org)



Q&A

Saul Kinter

Business Development Program Manager
Department of Resource Recovery
DC Water

saul.kinter@dcwater.com



	Slide Number 1
	Disclaimer
	DC Water
	DC Water Energized
	Why Wastewater Thermal?
	Thermodynamics and Heat Pumps
	Efficiency of Heat Pumps
	Potential Benefits
	How It Works
	Wastewater Thermal Energy – Buildings in Operation
	DC Water – AGU Covenant
	DC Water Headquarters
	HQO Efficiency
	Resource Size
	Impact of Rain and Snow
	District Energy
	Advantages of District Energy
	Organizational Elements
	Wastewater Thermal Energy – To The Future
	Additional Resources and References
	Slide Number 21

