
Thank you for joining the webinar. 

It will begin shortly.
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Welcome and Introduction

Polls

Speaker Presentations



Better Climate Challenge Multifamily Sector

Goal: Portfolio-wide reduction in 

operational CO2 emissions of at least 

50% within 10 years

• Reduction includes Scope 1 & 2 

emissions

• Baseline up to 5-years back from join date

• Encouraged to establish an absolute 

target, but intensity-based targets will be 

accepted

• Includes an energy efficiency target/goal 

• RECs included, but not offsets
Foundation Communities’ onsite Community Center at their Lakeline 

Station Apartments Complex

To join the program, contact Josh Geyer at Joshua.m.geyer@hud.gov



Please go to www.slido.com 

using your mobile device, or by opening a new window

Enter Event Code

#DOE



We’d like to learn more about you!

Polls

Please go to www.slido.com and enter code #DOE to respond

http://www.slido.com/


Today’s Presenters

Stet Sanborn
Lawrence Berkeley National Laboratory 

Affiliate

Maria Cecilia Quiñones Peña
Elevate



Maria Cecilia Quiñones Peña
Elevate



2024 Elevate

Decarbonizing Lake Grove Village Apartments 

Maria Cecilia Quiñones Peña

Associate Director, High Performance Buildings at Elevate 

Maria.Quinones@elevatenp.org



OUR MISSION

We design and implement 
programs that reduce 

costs, protect people and 
the environment, and 
ensure the benefits of 

clean and efficient energy 
use reach those who need 

them most.



122024 Elevate

• Elevate seeks to end the on-site 
combustion of fossil fuels in 
buildings in affordable housing in 
the Midwest. 

• The overall goal is to equitably 
electrify buildings and reduce 
carbon emissions to avert the 
worst impacts of climate change.

• Additionally, we strive to reduce 
utility costs, add central cooling, 
and improve indoor air quality for 
residents.

Project Background
Building Decarbonization
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Energy 
Efficiency

Electrification
Renewable 

Electric Supply
Managed 
Electricity 

Loads

Project Background 
Four Pillars of Decarbonizing Buildings
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Project Scope
Lake Grove Village - 3526 S Lake Park Avenue, Chicago, IL
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Decarbonization 
Assessment 
(Early 2022)

Project & 
Financing 
Identification

(Late 2022)

RFP & Bid 
Selection 

(Early 2023)

Design & 
Construction 
(Late 2023-
Present)

Decarbonization Process
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Decarbonization Assessment

# Measure Summary of Technical Assumptions
Est. Cost Incl. 
Incentive ($) 

Potential
Incentive 

($)

Owner 
Cost 

Savings ($)

Owner 
Cost 

Savings (%)

Tenant 
Cost 

Savings ($)

Tenant 
Cost 

Savings 
(%)

Simple 
Payback 

(Yrs)

Savings-
Investme
nt Ratio

EUL

ECM-1 Install Insulated Window Air Conditioner Covers

Install insulated air conditioner covers to both 
reduce air infiltration and reduce heat loss 
through the uninsulated window air conditioner 
sleeves

$0   $34,090 $3,900 0.5% $0 0% - - 5

WCM-2 Repair Leaking Toilets

Of the 10 toilets observed and/or tested, 4 
were leaking. Based on this test sample, it was 
assumed that there is opportunity to repair 
40% of toilet flappers

$5,038 $0 $86,661 11.8% $0 0% 0.1 51.6 3

ECM-3 Insulate Exposed Hot Water Pipes
4" average pipe diameter, 300 ft of uninsulated 
pipe, 4000 annual hours of operation

$330 $4,200 $2,202 0.3% $0 0% 0.1 100.1 15

ECM-4 Perform Building System Tune-up
Assumed 3% gas savings and 1% electricity 
savings

$20,000 $5,000 $11,274 1.5% $0 0% 1.8 2.8 5

ECM-5 
Replace Domestic Hot Water Heaters with High 
Efficiency Domestic Hot Water Heaters

Baseline efficiency 78%, proposed efficiency of 
95%, 28,393 gallons of water per day

$54,200 $37,800 $12,103 1.6% $0 0% 4.5 3.3 15

ECM-6 
Install Variable Speed Drives on Heating Hot Water 
Pumps

(11) 5 HP motors, reduction in energy use 
based on affinity laws

$59,000 $16,500 $10,833 1.5% $0 0% 5.4 2.8 15

ECM-7 
Install Variable Speed Drive on Domestic Hot Water 
Pumps

(6) 1/2 HP motors, reduction in energy use 
based on affinity laws

$10,306 $1,500 $1,294 0.2% $0 0% 8.0 1.9 15

REM-8 
Evaluate the Benefits of Installing Solar Photovoltaic 
Panels

Install 495 kW of solar capacity $589,863 $1,122,837 $53,728 7.3% $0 0% 11 1.4 15

ECM-9 
Replace Heating Hot Water Boiler with High 
Efficiency Hot Water Boiler

Savings based on 2018 utility bills, baseline 
efficiency of 78%, proposed efficiency of 93%

$496,938 $139,062 $12,987 1.8% $0 0% 25+ 0.7 25

EM-10
Electrification of All Natural Gas-Using Equipment & 
Infrastructure in the Five 3-Story Buildings

Electrify space heating, water heating, cooking, 
and clothes drying in the five 3-story buildings

$1,913,600 $320,000 -$21,857 -3.0% $823 0.5% - -0.2 15

Totals $3,149,275 $1,680,989 $173,125 23% $823 0% 18.2 - - 

Decarbonization Assessment results for entire property (8 individual buildings) 
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• The electrification scope was based on:
• keeping the space and water heating on common area meters 

• shifting space cooling from resident meters to common area meters

• shifting cooking from resident meters to common area meters

• It resulted in a cost prohibitive annual utility cost increase of $21,857 for the full electrification of all 
5, 3-story buildings

Decarbonization Assessment

# Measure
Summary of Technical 

Assumptions

Est. Cost 
Incl. 

Incentive 
($) 

Potential
Incentive ($)

Owner Cost 
Savings ($)

Owner Cost 
Savings (%)

Tenant Cost 
Savings ($)

Tenant Cost 
Savings (%)

Simple 
Payback 

(Yrs)

Savings-
Investment 

Ratio
EUL

Lifetime CO2e 
Savings 

(Metric Tons)

EM-10
Electrification of All Natural Gas-Using 
Equipment & Infrastructure in the Five 
3-Story Buildings

Electrify space heating, water 
heating, cooking, and clothes 
drying in the five 3-story 
buildings

$1,913,600 $320,000 -$21,857 -3.0% $823 0.5% - -0.2 15 6,464 

EM-10a
Replace gas boilers/AC and make-up air 
unit with heat pumps

Electrify space heating in the 
five 3-story buildings

$1,936,500 
Included in 

EM-10
-$14,529 -2.0% $2,641 1.5% - -0.2 20 4,192 

EM-10b
Replace gas DHW with heat pump water 
heaters

Electrify water heating in the 
five 3-story buildings

$187,500 
Included in 

EM-10
-$7,389 -1.0% $0 0% - -0.6 15 2,272 

EM-10c Replace gas stoves with electric models
Electrify cooking in the five 3-
story buildings

$97,200 
Included in 

EM-10
$991 0.1% -$1,818 -1.0% 15+ 0.2 15 16 

EM-10d Replace gas dryers with electric models
Electrify clothes drying in the 
five 3-story buildings

$12,400 
Included in 

EM-10
-$930 -0.1% $0 0% - -1.1 15 -16

*Savings estimates are based on energy use from 2018 calendar. 
*Savings estimates do not include savings from the elimination of a natural gas bill or change in electric rates due to electric heating.
* CO2e Savings (metric tons) estimates are based on Elevate’s calculators and over the lifetime of the systems.
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• Goal: decarbonization retrofits must not increase resident utility bills.

Preserving Affordability

End Use
Pre-Decarbonization Post-Decarbonization

Owner-Paid Resident-Paid Owner-Paid Resident-Paid

Space Heating

Space Cooling

Water Heating

Cooking

Clothes Washer & Dryer
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Decarbonization 
Assessment 
(Early 2022)

Project & 
Financing 
Identification

(Late 2022)

RFP & Bid 
Selection 

(Early 2023)

Design & 
Construction 
(Late 2023-
Present)

Decarbonization Process
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Project & Financing Identification
(For One 3-Story Building)



212024 Elevate

• Selecting one building to begin with:

Project & Financing Identification
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• The scope of this electrification project focuses 
on one building

• The 3-story building has 16 residential units

• Existing systems include:
• Two (2) 600 MBH central gas-fired hydronic 

boilers, c. 1998

• Fin-tube baseboard hydronic distribution system 

• Sixteen (16) in-unit through-wall sleeve AC units

• One (1) 250 MBH gas-fired water heater 

• One (1) 119-gal storage tank

• One (1) gas-fired RTU, c.1999 

• Sixteen (16) gas stoves

• Four (4) gas clothes dryers

Project Scope
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Project Scope



242024 Elevate

Decarbonization 
Assessment 
(Early 2022)

Project & 
Financing 
Identification

(Late 2022)

RFP & Bid 
Selection 

(Early 2023)

Design & 
Construction 
(Late 2023-
Present)

Decarbonization Process
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Project Background
Team & Partners

Meissner Architects DNR Electric
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• Replace the Existing Natural Gas Boilers, Hydronic Distribution System, 
In-Unit Through-Wall Air Conditioners, & Roof-Top Make-up Air unit with 
Cold Climate Air Source Heat Pumps (ccASHPs)

• Replace the Existing Central Natural Gas Domestic Hot Water (DHW) 
Boiler with Heat Pump Water Heaters (HPWHs)

• Replace Gas Clothes Dryers with Electric Models

• Replace In-Unit Gas Stoves with Electric Models

• Upgrade Electric Service and Systems

• Retrofit Ventilation Systems

Construction Scope – Replace All Fossil Fuel Equipment



272024 Elevate

Decarbonization 
Assessment 
(Early 2022)

Project & 
Financing 
Identification

(Late 2022)

RFP & Bid 
Selection 

(Early 2023)

Design & 
Construction 
(Late 2023-
Present)

Decarbonization Process
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Construction Scope
Replace the 2 Existing Natural Gas Boilers, Hydronic Distribution System, 16 In-Unit Through-Wall Air 
Conditioners, & a Roof-Top Make-up Air unit with 20 Cold Climate Air Source Heat Pumps (ccASHPs)

Twenty (20) Cold Climate Air Source Heat Pumps (ccASHPs): 
- Sixteen (16) 2.5- and 3-ton ccASHPs in apartments
- Four (4) 3-ton multizone ccASHPs in common areas)
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Construction Scope 
Replace the Existing Central Natural Gas Domestic Hot Water (DHW) Boiler with Heat Pump Water 
Heaters (HPWHs) & Replace Gas Clothes Dryers with Electric Models
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Construction Scope 
Replace 16 In-Unit Gas Stoves with Electric Models
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Construction Scope 
Upgrade Electric Service and Systems & Retrofit Ventilation Systems



322024 Elevate

Resident Engagement
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Construction Schedule & Costs

• Electrification Construction Cost: 
$1,332,000

• Elevate’s Building Electrification 
Grant: $1,315,000

• Construction Schedule: 

   November 2023 - Present
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• Lack of funding to implement all 
energy efficiency opportunities first, 
primarily building envelope

• Addressing utility-owned equipment 
(e.g. transformer)

• Complicated utility billing structure

• Reduced of rooftop space for solar 
panels

Challenges
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• Monitor performance of new systems

• Implement additional measures to further 
reduce operation costs

• Leverage IRA and utility incentive to finance 
additional projects

• Identify opportunity for parking lot solar 
canopy 

• Continue to engage residents about 
managing energy use/costs

• Continue decarbonizing the rest of the 
property and portfolio!

Next Steps



2024 Elevate

Maria Cecilia Quiñones Peña

Associate Director, High Performance Buildings at Elevate 

Maria.Quinones@elevatenp.org

ElevateNP.org

Questions?
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Appendix
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Resident Engagement
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Resident Engagement
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Resident Engagement



412024 Elevate

Resident Engagement



Stet Sanborn
Lawrence Berkeley National Laboratory Affiliate



MULTIFAMILY 
DECARB
MEP Systems



THE FUTURE OF HOUSING
MEP SYSTEMS FOR ALL-ELECTRIC DESIGN
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DECARB ELECTRIC SYSTEMS
HEATING AND COOLING: MINI-SPLIT AND VRF HEAT PUMPS



DECARB ELECTRIC SYSTEMS
HEATING AND COOLING: MINI-SPLIT AND VRF HEAT PUMPS



DECARB ELECTRIC SYSTEMS
HEATING AND COOLING: AIR TO WATER HEAT PUMPS



DECARB ELECTRIC SYSTEMS
DOMESTIC HOT WATER

https://www.energy.gov/sites/prod/files/2017/05/f34/Efficient Hot Water Distribution in Multifamily Buildings 04252017.pdf

https://www.energy.gov/sites/prod/files/2017/05/f34/Efficient%20Hot%20Water%20Distribution%20in%20Multifamily%20Buildings%2004252017.pdf


DECARB ELECTRIC SYSTEMS
DOMESTIC HOT WATER



DECARB ELECTRIC SYSTEMS
AIR SOURCE HEAT PUMP CHALLENGES



DECARB ELECTRIC SYSTEMS
DOMESTIC HOT WATER: THE POWER OF POOP



DECARB ELECTRIC SYSTEMS

Electrification 

DOMESTIC HOT WATER: WHY CO2 HEAT PUMPS MAY BE YOUR BEST FRIEND

▪ 100x 1-Bedroom
▪ 100x 2-Bedroom

▪ ASPE
▪ Peak: 1,433 gph for 3 hours
▪ Off-peak:  158 gph for 8 hours 



DECARB ELECTRIC SYSTEMS

Electrification 

DOMESTIC HOT WATER: WHY CO2 HEAT PUMPS MAY BE YOUR BEST FRIEND

▪ 100x 1-Bedroom
▪ 100x 2-Bedroom

▪ ASPE
▪ Peak: 1,433 gph for 3 hours
▪ Off-peak:  158 gph for 8 hours 

2,750 Gallons of Storage 
(@ 140F)

4 Air-Source R-134a Heat Pumps 
4 x 70 A CB @ 480v
176 KVA



DECARB ELECTRIC SYSTEMS

Electrification 

DOMESTIC HOT WATER: WHY CO2 HEAT PUMPS MAY BE YOUR BEST FRIEND

▪ 100x 1-Bedroom
▪ 100x 2-Bedroom

▪ ASPE
▪ Peak: 1,433 gph for 3 hours
▪ Off-peak:  158 gph for 8 hours 

1,500 Gallons of Storage 
(@ 180F)

2 x C02 Heat (R744)
2x 125A CB at 480v
138KVA 



DECARB ELECTRIC SYSTEMS

Electrification 

DOMESTIC HOT WATER: WHY POOP MAY BE YOUR BESTEST FRIEND

▪ 100x 1-Bedroom
▪ 100x 2-Bedroom

▪ ASPE
▪ Peak: 1,433 gph for 3 hours
▪ Off-peak:  158 gph for 8 hours 

2,750 Gallons of Storage 
(@ 140F) + ~2,250 Gal 
Waste Storage Below 
Grade

2 x PIRANHA T15 HC Waste Heat 
Recovery Heat Pump (R-513a)
2x 110A CB @ 460v
88 kVA



DECARB ELECTRIC SYSTEMS

Electrification 

OPERATING COST:  WHY YOUR COP MATTERS

▪ 100x 1-Bedroom
▪ 100x 2-Bedroom

▪ ASPE
▪ Peak: 1,433 gph for 3 hours
▪ Off-peak:  158 gph for 8 hours 

  Fossil Gas Boiler   Heat Pump

$/Therm   $1.62     N/A
$/kWh (EQ)   $0.06     $0.16
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Electrification 

OPERATING COST:  WHY YOUR COP MATTERS

▪ 100x 1-Bedroom
▪ 100x 2-Bedroom

▪ ASPE
▪ Peak: 1,433 gph for 3 hours
▪ Off-peak:  158 gph for 8 hours 

  Fossil Gas Boiler   Heat Pump

$/Therm   $1.62     N/A
$/kWh (EQ)   $0.06     $0.16

Efficiency   0.95          2.5 → 4.5 COP



DECARB ELECTRIC SYSTEMS

Electrification 

OPERATING COST:  WHY YOUR COP MATTERS

▪ 100x 1-Bedroom
▪ 100x 2-Bedroom

▪ ASPE
▪ Peak: 1,433 gph for 3 hours
▪ Off-peak:  158 gph for 8 hours 

  Fossil Gas Boiler   Heat Pump

$/Therm   $1.62     N/A
$/kWh (EQ)   $0.06     $0.16

Efficiency   0.95          2.5 → 4.5 COP

Single Day Cost  $119.10/Day   $102.45/Day

      Bay Area Cost Parity ~ COP 2.7
      Chicago Cost Parity  ~ COP 3.06
      Denver Cost Parity    ~ COP 3.4



Interested in Learning More?

Download the Additional Resources 

PDF from the chat box.

• Better Buildings Solution Center Resources

• Speaker-chosen content

• Accessible now



Q & A
Submit Questions 

www.slido.com event code #DOE





2024 Summer Webinar Series

Securing financing for energy efficiency and decarbonization projects can be complex and often 

requires creative solutions. Dive into the evolving landscape of decarbonization financing 

alongside Better Buildings, Better Plants partners, and Financial Allies who are leveraging 

innovative financing solutions to decarbonize buildings and facilities across the nation.

FINANCING THE FUTURE:
INNOVATIVE SOLUTIONS FOR DECARBONIZATION

Tue, July 30, 2024  |  11:00 AM - 12:00 PM ET

https://us06web.zoom.us/webinar/register/9816926352698/WN_79Rc1TOpRAqo1ZhCz3C_Vg


Commercial Building Heat Pump Accelerator

Who can Join?
The Commercial Building Heat Pump 

Campaign is open to building and plant owners and 

operators, utilities, and other supporting 

organizations that may include non-

profits, NGOs, associations and trade organizations.

What is the Accelerator?
From 2024 through 2027, the Commercial Building Heat Pump Accelerator will work with stakeholders 

to accelerate the development and adoption of heat pump packaged rooftop units (RTUs) to achieve 
integrated energy efficiency and electrification of buildings.

As a part of the Accelerator, The Commercial 

Building Heat Pump Campaign will provide building 

owners and operators with resources and guidance 

to deploy heat pump technology to support both site-

level and portfolio-level installations. Join the 
campaign now!

The DOE Commercial Buildings Integration (CBI) 

team will showcase leading organizations who adopt 

heat pump RTUs for their sustainability goals as part 

of the Better Buildings Initiative.

https://betterbuildingssolutioncenter.energy.gov/accelerators/commercial-building-heat-pump
https://lnks.gd/l/eyJhbGciOiJIUzI1NiJ9.eyJidWxsZXRpbl9saW5rX2lkIjoxMDYsInVyaSI6ImJwMjpjbGljayIsInVybCI6Imh0dHBzOi8vYmV0dGVyYnVpbGRpbmdzc29sdXRpb25jZW50ZXIuZW5lcmd5Lmdvdi9jb21tZXJjaWFsLWJsZGctaGVhdC1wdW1wL2NhbXBhaWduIiwiYnVsbGV0aW5faWQiOiIyMDI0MDQzMC45NDA2NDQ0MSJ9.MRGkHZ-V7b_BWqVSfmFHM0JqT1sfSmqcgk00hKYj-QM/s/2913003693/br/241565579387-l
https://lnks.gd/l/eyJhbGciOiJIUzI1NiJ9.eyJidWxsZXRpbl9saW5rX2lkIjoxMDYsInVyaSI6ImJwMjpjbGljayIsInVybCI6Imh0dHBzOi8vYmV0dGVyYnVpbGRpbmdzc29sdXRpb25jZW50ZXIuZW5lcmd5Lmdvdi9jb21tZXJjaWFsLWJsZGctaGVhdC1wdW1wL2NhbXBhaWduIiwiYnVsbGV0aW5faWQiOiIyMDI0MDQzMC45NDA2NDQ0MSJ9.MRGkHZ-V7b_BWqVSfmFHM0JqT1sfSmqcgk00hKYj-QM/s/2913003693/br/241565579387-l
https://nam10.safelinks.protection.outlook.com/?url=https%3A%2F%2Fbetterbuildingssolutioncenter.energy.gov%2F&data=05%7C01%7Ccbarrera%40guidehouse.com%7C371c08fb20294b84e96808daf5825532%7C4ee48f43e15d4f4aad55d0990aac660e%7C0%7C0%7C638092237385858756%7CUnknown%7CTWFpbGZsb3d8eyJWIjoiMC4wLjAwMDAiLCJQIjoiV2luMzIiLCJBTiI6Ik1haWwiLCJXVCI6Mn0%3D%7C3000%7C%7C%7C&sdata=%2BSarSwZ4ehS5BCh6CoifyOuamHTmd9i4ssdf5e8HpXU%3D&reserved=0


Josh Geyer
U.S. Department of Housing and Urban 

Development

joshua.m.geyer@hud.gov

Additional 

Questions?

Please Contact Us

Better Buildings Solution Center
https://betterbuildingssolutioncenter.energy.gov/

Follow us on LinkedIn
Company/Better-Buildings

Program Support
BetterBuildings@retechadvisors.com

Follow us on X
@BetterBldgsDOE

Stet Sanborn
Lawrence Berkeley National Laboratory 

Affiliate

stet.sanborn@smithgroup.com

Maria Cecilia Quiñones 

Peña
Elevate

maria.quinones@elevatenp.org

mailto:joshua.m.geyer@hud.gov
https://betterbuildingssolutioncenter.energy.gov/
mailto:betterbuildings@retechadvisors.com?subject=Program%20Support%20Question
https://betterbuildingssolutioncenter.energy.gov/
https://www.linkedin.com/company/better-buildings/
mailto:stet.sanborn@smithgroup.com
mailto:maria.quinones@elevatenp.org
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