Deploying a District Geothermal System to

Equitably Decarbonize a Leimcome
Neighborhood in Ann Arbor

AZRO City of Ann Arbor, IMEG, Community Action Netwc

EQUITABLE « SUSTAINABLE « TRANSFORMATIVE UA Local 190, and the reS|dentS Of the Bryant
Neighborhood
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Equitably

L. Decarbonizing

DEI and Justice

Framead firmly in procedural, distributional,
structurzal, transgenerational, and transformational
equity and justice, this project is co-designing
solutions that center the realities, needs, and
aspirations of 2 Justice40 neighborhood

Neighborhood Decarbonization

Holistic application of solar and geothermal
(potentizlly using existing natural gas lines), beneficial
electrification, efficiency, and energy storage to
achieve 262 carbon neutral, low-income, primarily e
BIPOC households in 2 Justice40 neighborhood - -
saving residents money, improving indoor health and
comfort, and addressing the climate crisis.

Visionary

Nested as part of a large
Program to create the nation's
first fully decarbonized existing
low-income neighborhood and
doing that in 3 way that
centers residents neads,
desires, and aspirations.

Schools & Education

Support thermal load
decarbonization in public
school, improving comfort,
providing educational
opportunities and hands on
exposure to sustainability..

Collaboration
working with private industry,
utilities, local governments,
residents, nonprofits, trade
representatives and
educational institutions to
create 2 shared strategy for
district geothermal.

Removing Energy
Burden

Creation of pathways to help
increase inter-genarational
wealth building, lower day to
day living expenses, and
stabilize neighborhoods.

Workforce Development &

Resilience

Collasborating with trades to recruit more BIPOC
and women while also working with businesses to
create and retain high-road, green ensrgy jobs.
Development of a shared strategy for building the
workforce of the future.

Neighborhood S )
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Sustainable and Replicable

Harnessing momentum to scale up and replicate
the project at the local, regional, and national
levels. Commitment to sharing lessons learned,
promising practices, and pathways to success with
peers across the US.
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A Frontline community with historic under
Investment

A Over 50% POC
A 75% lowincome
A Ave energy costsi$300$1,800yr.
A 1/3 classified as "energy cost burdened"

A Community Action Network (CAN)

neighborhood center actively er_\%a edin
neighborhood and partnering with’AERO

A Leadership from within the community

A 262homes built in 1950's, half owner
occupied and halfental
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Cost - Homes Only

Savings =
2.6%

262 Homes - Geo
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Residents are expected to see a 2.6%
savings with the sole transition to

Savings = Savings = geothel‘mal
11.8% 76.8%
7

With stacking of energy efficiency
measures, with solar and geothermal, the
LINR LI2&aSR RSaA3dy Oy
bills by nearly 77%.

262 Homes - Geo+ 262 Homes - Geo + PV
Wx + Wx
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Carbon - Whole Neighborhood

4500

Savings = Savings = Savings = Savings =
4000 7% 1% 38% 75%
3500 % %
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Whole Whole Whole Whole Whole
Neighborhood - Neighborhood - Neighborhood - Neighborhood - Neighborhood -
Existing Geo Geo + Wx Geo + PV +Wx Geo + PV + Wx
+ 2030 Grid

With current (2024) GHG emission rates, the
full system (geothermal + weatherization + PV)
achieves 38% greenhouse gas reduction.

metric tons
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Annual Greenhouse Gas Emissions Projections -
Whole Neighborhood

4500
4000
3500
3000
2500
2000
1500
1000

500

Total Carbon Total Carbon Total Carbon
(gas+elec 2024 grid) (gas+elec. 2030 grid) (zas+elec. Renewable
2040 grid)
o BAL - Gas Heat e \\fith Geothermal

e \ith Geothermal + Wik e \ith Geothermal + Wx + PV

With 2030 GHG emission rates, the system
(geothermal + weatherization + PV) achieves 75%
reduction and only continues to decrease as additional
state and local policies come online.
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Ongoing Public Engagement
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Total EUI

100 . ano A Th ili ided th hi
Energy Audits (40 DTE- Utility Data gas and wiectic usage for all 262

Worst Perfarming

Total Average = 120

SN homes) (262 homes) homes

A To determine the number of

Mid Performing

T Total Average = 88 homes within each bucket, the
est Performing as Ave = 68. ) )
. Total Average = 60 Gt =30 A The energy audit provided annua DTE Utility - 262 Homes - EUI total EUI of all 262 homes were
Eloc Ave = 15,7 gas and electric consumption for . evaluated and split accordingly
" 40 homes.
. . 240
w A Based on their total consumption, 220 Best (4566 EUI)
. these homes werevenly split 200 26 Homes (10%)
nt b4 bdnk into 3 buckets 180
» y 3 = 160
1 IL9{ A Best, Middle, and Worst 3 Middle (6688 EUI)
’ 1 2 3 4 5 6 7 8 5 10 11 12 13 14 15 16 17 18 15 20 21 22 23 24 25 26 27 28 25 30 31 32 33 34 35 36 37 38 39 Performlng E 120 m m 79 Homes (30%)
A There are 1204 homes 2 100
Electric Usage/st
I Hourly Elec A Th per bquket P g Worst (88 + EUI)
curves e averages for gas and electric ® 158 Homes (60%)
' EUI were taken to create target o
EUIs for the energy model. o f
| 0 20 40 60 80 100 120 140 160 180 200 220 240 260
ol Electricity (kBtu) Gas Energy (kBfu)
A Hourly electric consumption and daily gas 15000 § @
consumption was displayed using Power Bi 000 B o © : . S P °
A The curve profile set a general template for 2000 * o o s S e ® o o * i -
the energy model to align with 0® 8 8 g 8 $ s ¢ o =00 ‘ s , 8 s
0
0 T T T T 1 3 5 7 9 11
1 3 5 7 9 1 Monh
Month
®Bucket Good @Bucket Middle ®Bucket Bad
/ \ ® Bucket Good @ Bucket Middle @ Bucket Bad /
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Energy Cost Breakdown Carbon Emissions
$400,000 2500
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¥ Wheeler
Community Bryant County Wheeler Wheeler .
262 Homes - ] Vehicle
L Center - Elementary - Health - Cenfer - Maintenance
Existing L L i L S Storage (E) -
Existing Existing Existing Existing () - Existing Existing 500
mDHW $15273 3126 $2,098 $1.579 $1.981 $2,072 $3.262
mReceptacles $103,409 $1,488 $11,983 $11.628 $17.007 $17.749 $28123 . - .
mFans $101.,787 $1.363 36,708 13,315 $12,659 $28,333 $42120 0 E— Wheel
. eeler
mPumps $13 $0 1 51 $11 $7 1 269 Homes - Cc()jmrjunﬁy . Bryo;ﬁ County Hedlth \fé‘heteler " V_V?ee\er Vehicle
m Cooling $93,595 $1,603 $10,408 34,781 19,349 $3,799 30 Existing enter - ementary - ~ Existing enter- AINTENANCE | ot orage (F) -
. Existing Existing Existing (S) - Existing At
mHeating $127.215 $3.065 316,466 39,360 $13.628 $12150 $23,430 Existing
m Lighting $36.172 $1.356 $17,709 $8,527 $8.786 $9.169 $14,529 mCarbon 2,083 48 346 208 336 387 590

Looking at the entire neighborhood, the 262 households make up much of the overall energy usage and associated
costs, as well as the local GHG emissions. As such, residential homes waeerthiecusof decarbonization throughout
the project.
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Energy End Use Breakdown ) ] )
0 Weatherization was applied to

each of the energy
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5 /%S TN N . The addition of geothermal

© . . significantlyincreases the
N energy usesavings, especially
for heating and cooling.
Worst - Mid - Best - ) . Worst - Geo Mid - Geo +  Best-Geo
Existing Existing Existing Worst - Wx Mid - Wx Best-Wx  Worst-Geoc Mid-Geo | Best-Geo + Wx Wx +Wx

= Savings: 0 27.5 49.0 21.1 36.5 49.0 80.4 20.0 97.2 85.2 92.2 97.2
mDHW 9.5 7.9 6.9 9.5 7.9 6.9 9.5 7.9 6.9 9.5 7.9 6.9
m Receptacles 10.9 9.7 8.5 10.9 Q.7 8.5 10.9 9.7 8.5 10.9 9.7 8.5
mFans 8.9 7.0 5.0 7.2 6.2 5.0 3.0 2.6 1.6 2.1 2.1 1.6
mPumps 0.0 0.0 0.0 0.0 0.0 0.0 0.3 0.3 0.2 0.3 0.2 0.2
m Cooling 9.9 6.3 5.0 9.1 6.2 5.0 45 2.8 2.4 4.8 2.8 2.4
mHeating 88.1 48.9 52.9 &9.6 60.2 52.9 18.7 14.1 10.5 14.5 12.4 10.5
m Lighting 2.9 2.9 2.9 2.9 2.9 2.9 2.9 2.9 2.9 2.9 2.9 2.9
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Carbon Breakdown
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Rooftop Solar PV

Annual Solar Production Potential680 MWh

262 Homes - Geo w/ Solar
Elec & Gas Profile (Btu)

1.E+09
The neighborhood has plans and funding for a mass buildout of solar

8.E+08
on the roofs of households in the neighborhood. (408

With the addition of all the solar and the switch to geothermal, the | “*

homes will be providing the local grid with clean energy during the
summer months while simultaneously lowering residents’ monthly

2.E+08

0.E+00

utility bills.

-2.B+08

-4 E+08

—8— Electricity:Facility [Biu]

—8— NaturalGas:Facility [Biu]

Energy Cost Energy Consumption (e{0) . .
o ystemPlant Residents could likely see a-68%
($/yr) % Savings | (kBtu/sf/ yr) | % Savings | (metric tons) | % Savings energy cost reduction with solar
— and geothermal, assuming the
262 Homes 0 Existing $477,465 111 2,083 .
current Utl|lty rate structure.
262 Homes o Geo $464,223 2.8% 46 58.1% 1,607 22.9%
262 Homes - Geo + Solar (Net Metered) $134,271 71.9% 20 81.7% 511 75.4%
262 Homes - Geo + Solar (Utility Buyback) $155,070 67.5% 20 81.7% 511 75.4%

10/16/2024
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Energy Consumption - Whole Neighborhood

45,000,000 .
Savings = 46% Savings = 48% Savings = 62%
40,000,000 Z

35,000,000

30,000,000

= 25,000,000

m
=% 20,000,000

15,000,000
10,000,000
5,000,000
0
Whole Whole Whole Whole
Neighborhood - Neighborhood - Neighborhood - Neighborhood -
Existing Geo Geo + Wx Geo + PV + Wx

The final neighborhood design achieves a

62%

reduction in energy consumption
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Cost - Whole Neighborhood Carbon - Whole Neighborhood
$1,000,000 4500 SaVTir;/gs = Sa)lfi;lgs = Sagg‘gs = Sa;iggs =
Savings = 0% Savings = 37% 4000 . ; . 4
6500 000 avings b avg//} b - 7 % %
$600,000 / 8 3000 % %
$400,000 é zzzz %
$200,000 [ Ezz %
$0 e s00
Savings =-5%
-$200,000 0
. Whole . \Whole . \Whole . \Whole Nei mt::'leood - Nei mt::'leood - Nei mt::'leood - Nei m?:'?ood - Nei m?:'?ood -
NelgErl?:tri:;‘)d - Nelghgzr ol Neg(:c? Tr:l(\){gd ) gzgtb;{? 20\:{)_( gExisting ¢ Geo Cg;,eo + Wi Gec? + PV + Wx Geog + PV + Wx

+ 2030 Grid

The final neighborhood design achieves a The final neighborhood design achieves a
37% 75%

reduction in energy cost reduction in GHG emissions by 2030

Residents specifically achieve a

7 7%
reduction in energy cost
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GeoThermal Field

Pump House

Neighborhood Distribution

Easement to Home

Residential Heat Pump

North to South Loop Connection

Commercial Building Distribution

Commercial Building Equipment
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Site 93,00Gqft
HOH

Geo field vault (Location TBD)

All loop mains to

neighborhood and school are NG . ' o fa Pump House (Location TBD)
Ug2z2 LIALISY c¢ 7 . . dZ \ R g n 3 Loop Pumps @50 HP ek +
3 Field Pumps @ 30 HP each +
Supplemental Equipment

Geothermal main

Site 41,008t
MnH $Sftfa
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HEAT PUMP FOR BUILDING HVAC.

SHOWN. PROVIDE DUCT AND
GRILLES FOR A COMPLETE AIR
DISTRIBUTION SYSTEM.

L 1-1/4"CS/CR SECONDARY
TO WSHP

—— 14"CS PRIMARY SUPPLY
BACK FROM GEO

—— 14'CR PRIMARY RETURN
OUT TO GEO

—— INSTALL PRIMARY FLOW METER
ON CR RISER BETWEEN CEILING
AND GROUND

~—— 14"CR SECONDARY RETURN
BACK FROM LOADS

{———— 4" VALVED BYPASS

—— 14"CS SECONDARY SUPPLY
OUT TO LOADS

(: ) GEOTHERMAL PUMP HOUSE PLAN - MECHANICAL

10/16/2024 Equitably Decarbonizing the Bryant Neighborhood

—— INSTALL SECONDARY FLOW
METER ON CS RISER BETWEEN
CEILING AND GROUND

—— 5 TON PACKAGED EXTENDED RANGE
CONNECT TO SECONDARY CSICR AS
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Pros

VAT W MANAY AN
Secess oo

i e More stable supply temperature
=" v Fewer wells
o Less surface disruption
- - Reduce time drilling on site
- Lower cost

e - Cons
— Maintenance for water filtration

= | _= Reinjection well monitoring
- Less familiar for permitting (but
e is allowed)

e Y o -\ T, @ GEOTHERMAL - OPEN PRODUCTION WELL PROFILE - ALTERNATE
0( : ) s_;EPTHERMAL SITE PLAN - MECHANICAL ALTERNATE
Port®
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All loops are two

pipe: supply and
return

Total load: 850 tons
of heating

Provide vault with
isolation valves and
purge ports for
servicing at start of
each main branch
not looped, typical.

Sizes

2-1/2" upt to 6 homes
3" up to 12 homes

4" up to 25 homes

10/16/2024

ﬁii\

. : — 3 grid for realiability. All mains to be 6”.
12" to South Site for Additional = | Provide vault with isolation valves and
g Capacify and Shared Resources % purge pori's for servicing, typical.

Equitably Decarbonizing the Bryant Neighborhood

Interconnect mains to form a looped

A>ZERO
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1-1/4" to
typical home
with curb stops

Y.

Equitably Decarbonizing the Bryant Neighborhood

d and purge ports for servicing at

start of each main branch not
looped, typical.

Sizes

2-1/2" up to 6 homes
3" upto 12 homes

4" up to 25 homes
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OfF—— I N CEMSING GRADE_ — — ] 0
12" VCP STORM R
12" VCP STORM: 125 VER-STORN
-2 ‘\ 12" RCP STORM -2
-4 . 8" DI WATER ( & DI WATER 4
= 12 RGP STORM [ PROPOSED GEOTHERMAL PIPING ‘/
& 6 (6" SUPPLY,/RETURN) -6
[a]
-8 -8
-10 -10
12 -12
20+20 21+00 22+00 23+00 24+00 24+40
STATION
PROFILE VIEW
H: 1" = 40"
Vv 1"=4'
Plan View
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