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2019 Emissions by Sector
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Nashville's Sustainability Outlet

0.9%
Water & Wastewater
0.2% 19.9%

Process & Fugitive Emissions Commercial Energy E n e rgy u S e
comprises 44%

Indust?’-i:?EI}Energy Of th e City,S
emissions

50.4%
Transportation & Mobile Sources

16.29%
Residential Energy

51% of city

emissions are 2.0%
transportation
-related

Solid Waste




Metro Nashville’s Community GHG Emissions, per Capita

14,390,707
] 13,426,938

12,252,428
11,430,754 11,301,746
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g& socket Nashville has committed to a

Nashville's Sustainability Outlet greenhouse gas emiSSionS target.

0%

REDUCTIOR

2050




) socket

Nashville's Sustainability Outlet

Nashville’'s “Green New Deal”

1. Greener buildings now
2. 100% renewable energy by 2041
3. Zero emissions city fleet by 2050

- 4 LOoB
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Metro ordinance
requires “greener”

LEED *—» LEED % (
+

buildings
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Retrofits to reduce energy use and
reduce GHGs in existing facilities:

12.5% 20%
. energy use
I_EED reduction

adCross 9%
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http://www.youtube.com/watch?v=FTBUuRJgwDI
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Nashville's Sustainability Outlet

Energy
Conservation
Measures

Total Energy Use (kBTU)
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Nashville's Sustainability Outlet

Federal Funding: EECBG

$644,400 for LEDs &
envelope sealing
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socket Sustainable City Y ~

Nashville's Sustainability Outlet » Nazshville Bustais,

Informational Kiosks

T lear wurs w1500y
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Nashville's Sustainability Outlet

Connect
Hands On Education

for Employees
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Afternoon air temperature and £
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Thank you!

Jennifer Westerholm, MPH
jennifer.westerholm@nashville.gov
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MEMPHIS AND -- DIVISION OF PLANNING
SHELBY COUNTY -I AND DEVELOPMENT

Division of Planning and Development
Department of Housing

Presented by Victoria Snelling

Housing Rehab Program Manager

25



Who we are:

Dedicated professionals

Equity-focused programming

Social-impact at the forefront of our work

Public service delivery improvements




Organizational
Structure

v/,

SHELBY COUNTY
DEPARTMENT OF

HOUSING

Memphizs and Shelby County Drivisi
of Planning and Development

lohn Zeanah, Director

Nidia Logan-Robinson, Deputy
Director

Shelby County Department of
Housing

Scott Wallkup, Administrator

TomFletcher,

Community Development

Compliance

Environmental Officer

Anita Tate,

Lead Program Program
Manager

Matthew Woods,

Site Inspector

Bridge Muhammed,

Site inspector

Intake and Outreach
Coordinator

Antoinette Knowitton,

VictoriaSnelling, VACANT
. Dana Sjostrom,
Community Development!
PFlanning and Programs
Manager

Rehab Progmam
Manager

Pro Housing Manager IsraelHenry,

Finance Manager

WACANT,

Intake and Qutreach
Coordinator

Sherelle Exom,

Housing Site Inspector
Srawvya Chillamcharla, Karla Smith,

Housing Specialist

BusinessSenices
A e
Anthony Lockhart, Analyst |

Housing Site Inspector

Paizley Posue,
Intake and Qutreach

Ruby Hill,
DPA Program Coordingto

Emily Todd,

~

Housing Site Inspector

Coordinator

P
Minihaj Uddin, Katrina Williams,

Planning Graduate
Assistant

Lean Servicing Counselor

Crarren Bortters,

Lean Servicing Counselor
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Our Programs

Lead Hazard
Reduction
Program

Community
Development
Projects

Rehabilitation
Program

Public Services
Activities for
Seniors

Down Payment
Assistance
Program

Supportive

Services for

Survivors of
Domestic Violence
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Our Funding Sources

Community Development Block Grant (CDBG) — urban county
HOME Investment Partnerships Program — urban county
HOME Investment Partnerships Program — City funds

Local Funds — Shelby County wide

Leverage Funds — Shelby County wide

Foundation Grants — small initiatives ongoing

HOME ARP - urban county

CDBG-CV - complete



Our
mpact
Broadly

2024

e Rehab: 36 homeowners last year alone

2020-2024
e Lead: 150 since 2020 grant award

2024

e DPA: 53 clients last year alone

2020-2024
e CDBG-CV: 108 clients since 2020 grant awards + parks

2021-2024

e HOME-ARP: 31 clients since 2021 grant award

e 702 elderly clients in the urban county participated in arts events
30
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Rehab Program Initiatives

* Reduction of unsafe and unsanitary housing
conditions

* Neighborhood preservation
* Neighborhood reinvestment and community pride

* Improvement to low and moderate-income owner
occupants

* Correction of housing code violations
* Reducing energy burden

* Installation of Energy Efficient systems

31



Housing Rehabilitation Process

Step 1 | Site Inspector will inspect the housing unit for codes compliance and health &
safety violations

Step 2 | Scope of Work and Contract are drafted and reviewed with Homeowner

Step 3 | Pre-Construction Meeting is held with awarded Contractor and Homeowner

Step 4 | Home Rehabilitation Construction is underway with multiple progression visits

Step 5 | Final Inspection is conducted to ensure all energy efficient systems are installed
properly and meet code compliance

Step 6 | Warranty period of one year is in effect




Our Immediate Impact

Before

33



Our Immediate Impact

Before

After
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Rehab Program Funding Last Year

Funding Source Units Complete Total Invested
Shelby County CDBG 6 $181,280.00
Shelby County HOME 12 $355,799.00
Local Funds 16 $581,800.50
City of Memphis HOME 2 S47,700.00

35



A Free Webinar

How Local Governments Can’Meet
Broader Both Housing and Climate Gpals

O u t re a C h Cities are facing dual crises: building more affordable housing and
mitigating climate risks. Join the NYU Furman Center’s Housing
Solutions Lab for a virtual discussion of the different city-level
A | S O strategies to utilize housing policy for climate action.

Happening £

ﬁ 2 October, 2024

@ 2:00 pm - 2:45 pm ET

@ Online
Claudia Aiken Aisha Balogun Wilson Kimball DELERS LRI

Director of New Special Projects President and CEO Planning and o
Research Associate Municipal Housing Programs Manager @ Register NOW

Partnerships Housing Solutions Lab  Authority for the City Housing Department
Housing Solutions Lab of Yonkers, NY of Memphis and
Shelby County, TN

™ “.'v 2
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Professionalization Opportunities

MANY OF US IN ADVANCED NEW CERTIFICATIONS INTEREST AND GROWTH
DEGREE PROGRAMS SOUGHT EVIDENT IN OUR TEAM



How can
we support
each other?

We are on the same team

We have common goals

We care about community impact
Support acceptance of grant funds
Support grant-directed activities

Help us secure new funds



Grants and New Funding

2024 Lead Hazard Reduction Grant award announcement

2022 and 2024 Weatherization foundation funds

2024 Weatherization Cooperation Grant with the City

2024 PRO Housing Grant application submission

Others on the horizon!

39



Weatherization Training & Community Outreach

Housing Department in the Community!

8

40



Happy to take questions

Thank
you!

Please reach out anytime

We want to support your
efforts to support our residents
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Spatial Data Visualization Platform for
Integrating Energy Efficiency into
Community Planning and Engagement

Jamie Lian, Ph.D.
Distinguished Scientist & Group Leader
Building Technologies Research and Integration Center (BTRIC)
Oak Ridge National Laboratory
November 21st, 2024



Introduction

* BTRIC (DOE's only designated * Urban Energy Modeling Team
user facility for early-stage ;
R&D in building technologies)

'14o+

R&D
PARTNERS

‘ ﬁ N Al
TN A

Shovan Avery

Joshua New Frank Li Chowdhury Stubbings

* Building Energy Modeling Team

32

STRATEGIC
PARTNERSHIPS

Melissa Lapsa
Building Technologies
Program Manager

Sen Yeonjin Yanfei Lj
Huang Bae

Piljae Im Borui Cui
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Community Planning

Stakeholders <=> Community Boards <=> Community
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Community Planning (cont.)

« Define community interests/needs/goals
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Community Planning (cont.)

e Coordinate with multi-scale parameters
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Community Planning (cont.)

« Perform scenario-based analysis
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Community Planning (cont.)

 Layer specific urban conditions
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UrbanScape

G T - Web-based Community Planning & Engagement Tool

0 40000 [EOG0EN

- - o *

Selected Building

Total Energy: 24,146,327 kBiu® EUI 1yy° 87.85 kBtu/sqft®

Cost: $904,540® Emissions: 1048 Tons®

@l Click to Modify Building

Savings
| Positive Value = Saving Energy/Money

Annual Annual
Energy Cost
Savings Savings
2.326,641.414
( Heat Pump L] kBtu
96%
1,450,771.296

Reduce Space Infiltration @ kg‘:- $10,428

$-51,472

62,096.465 kBtu

Heat Pump Water Heater P 0.3% 5525

789,035018
R-value of Insulation @ kBiu $9.733
3.3%

Water Heater Type Efficiency k 14'463:?.? RHI 32,600

: . 3,684,611.885
Space.lnﬁllralmn by Exterior Surface +Btu $25235
bz 15.3%

798,150.893

Gas to Electric HVAC @ kBtu $-118.668
33%

4,836,884.08
Solar Inverter ® kBtu
20%

10,148.031 kBtu
0% $54

$212,641

Smart Thermostat @

Smart Water Heater @ 1“-73“;:3“1 50

Camp Hill, PA




AutoBEM

AutoBEM develops building energy
models using OpenStudio and
simulates Models using EnergyPlus

Building properties as inputs

* Building Footprint

* Building Height

* Building Type

* Building Age

Internal characteristics and other
building properties (occupancy,
equipment, insulation, etc.)
determined non-intrusively by
building type and year built

SOUTHEAST

ENERGY

e
0P

OpenStudi

- .,

Strp Ma | Retadl Standalone Hetad

Outpatient Heathcare Hosphal

- £3:52d 2

»
Quick-sarvice Restaurant  Full-service Resta

= o T

DOE Prototype Buildings

Small Office Medium Office
-

Clark County (Las Vegas) Modeling Example

https://bit.ly/AutoBEM


https://bit.ly/AutoBEM

Model America Dataset

Identifier  ess-dive-5c6Tb3269616635-20240405T184323975

* Data and models of every U.S. building

Abstract  The 5-year goal of the *“Model America” concept was to generate a model of every building in the United
States. This data repository delivers on that goal with "Model America v1".

¢ M AV 1 . Ve rsion 1 . O Oak Ridge National Laboratory (ORNL) has developed the Automatic Building Energy Modeling (AutoBEM)

software suite to process multiple types of data, extract building-specific descriptors, generate building
energy models, and simulate them on High Performance Computing (HPC) resources. For more

¢ Open access Vla https //bl t |V/M Ode |Am e rl cd 1 information, see AutoBEM-related publications (bit.ly/AutoBEM).

. . . There were 125,715,609 buildings detected in the United States. Of this number, 122,146,671 (97.2%)
o 1 25,7 14,640 bu I |d | ngS,' 124, 27 6, 33 2 simu Iated buildings resulted in a successful generation and simulation of a building energy model. This dataset

includes the full 125 million buildings. Future updates may include additional buildings, data improvements,

° 122’930’327 mOde|S (978%) Shared or other algorithmic model enhancements in "Model America v2".

This dataset contains OSM and IDF zip files for every U.S. county. Each zip file contains the generated
* OpenStudio (v3.2.0) and EnergyPlus (v9.5)

buildings from that county.

This data is made free and openly available in hopes of stimulating any simulation-informed use case. Data
is provided as-is with no warranties, express or implied, regarding fitness for a particular purpose. We wish

o O rgan 1ze d by State_co u nty 2l p to thank our spensors which include Oak Ridge National Laboratory (ORNL) Laboratory Directed Research

and Development (LDRD), U.S. Dept. of Energy’s (DOE) Building Technelogies Office (BTO), Office of

° Locat|on-spec|flc req u | res N DA il?n:ti:ic;?ra(ﬁ)?{ﬁéoslﬁi_cal and Environmental Research (BER), and National Nuclear Security
® MAVZ : Ve rSI O n 2- O Keywords CATEGORICAL:NONE
1y e K d Ty
* Still in progress Ui“:m -
Buildings

* ~140 million building

OpenStudio Models
EnergyPlus Models
Building Energy Modeling

SOUTHEAST

ENERGY



https://bit.ly/ModelAmerica1

Future Typical Meteorological
Weather Data (fTMY)

® 4 SSP, RCP Scenarios weather files Marine (©) Dry (B) Moist (A)

® (Covers from 1980 to 2100 '

® Every CONUS county (3,281) and 18 cities

® Representative cities of each climate zone (intl
use)

® 6 Climate Models from various climate
institutions around the globe

Warm-Humid
below white line

® ACCESS-CM2; BCC-CSM2-MR; CNRM-ESM2-1;
MPI-ESM1-2-HR; MRI-ESM2-0; NorESM2-MM

¢ 9 Weather Va rlables All of Alaska is in Zone 7 except for 1
the following boroughs in Zone 8:
® AirTem p; Longwave; Shortwave; Va por Bethel, Northwest Arctic, Dellingham,
. . Southeast Fairbanks, Fairbanks N. Star, Zone 1 includes Hawaii,
Pressure; Vapor Pressure Deficit; Relative Wade Hampton, Nome, Yukon-Koyukuk, Guam, Puerto Rico, and
- C . . North S| irgi

Humidity; Precipitation; Wind; Pressure o mope fhe Virain fslands

SOUTHEAST https://bit.ly/fTMY

ENERGY



https://bit.ly/fTMY

Existing Applications
Ground-source Heat Pump (GSHP) Screening Tool

® https://gshp.ornl.gov/
® Utilize the state-of-the-art building energy simulation programs: OpenStudio and EnergyPlus

® Integrated with the latest development in Geothermal Heat Exchange (GHE) modeling to
increase flexibility, speed, and accuracy

® Automatically create building energy models, size HVAC equipment and GHE, and evaluate the
economics of GSHP retrofit for almost any existing building in the U.S.

o - S S s £ At = i i i
BOERICE Ao ot il A (Loc;mf‘;,f:tfbise d) Automated Design and Economic Analysis

GSHP Screening Tool Building Convert to Run initial simulation with
A techno-economic analysis tool for ground source heat pump (GSHP) applications. It allows building owners, HVAC system designers, and installers to estimate the benefits and costs simulation GSH P _’ EnergyPlus tO get thermal
of implementing a GSHP system in various buildings at all climate zones in the US. model System loads of GHE

Get Started
GHE design parameters GHE loads

i g-function library Auto-sizing
Pre-deﬂ.ned or generator GHE
. ] y 2 7 designs

Building Information Design Parameters Results

Enter your current building information... Enter your design parameters of the building Get results of performance and economics... . Repor:t Run final Update
and GSHP system... Database * simulation 4- Energyplus * GHE
results simulation information



https://gshp.ornl.gov/

Existing Applications
Virtual EPB (Chattanooga)

Smart Thermostat Demand Savings Potential

[ Used EPB’S 1 5' 00N 2000 100 -50 WO \.'fo 100 -— . ADEE
minute electricity e N e S i [T ——————————

Wi
g S8 % Annual Energy Usage 1,336,464 kWh

' O % . "
. ' ey b by 4 .

data along with GIS | P> R T o4 -
- : o B . : i § r

e o = 16 kWh/it"2

voevd s ’! ool EUI
T e L sy | N | i <, 2
M 4“‘&“""““ > £ 1 ke A g ,V ¥ . 0| vl ; . I o i A it CO2 emissions 1,326,135 Ibs
l LT Y v ' < d L
a t a to u I a Ay e 't S “ ! b AN 8 dn e R ' Estimated wholesale vs retail cost 53,853 §
R 1 . T - ’

“m ai ‘Y‘?h"‘ s

v

Savings

Annual Annual Annual
Energy Demand Cost
Savings Savings Savings

“digital twin” of
Chattanooga, i.e., a PR g I
calibrated building Pl o Pl el }

s = 3 1 PEL 3: HVAC: Adjust Thermostat 1,062 kWh 409 kW $6,591
e n e rgy m Od e | fO r ' ' g - 3 Setpoint (4F) ® 0.1% 16.2% :
3 3 I Ii [t‘
’ | et W 40 4: HVAC: Smart 1,569 kWh 694 kW
. ik W il Thermostat (8F) ® 0.1% ore% SII6T
- i 2 ' iy A ! il i 5: HVAC: Change Electric 22,487 kWh 60 kW $3,063
e a C O e 7 ) : ' l i HVAC coP ® 1.7% 2.4% .
. g ol L
- U \ ‘1 | [ f " 6: Light: Change Lighting 9,237 kWh 16 kW

Power Density ® 0.7% 0.6% $1,125

; 1 Y }-,,,“1},
buildings in EPB's ‘ LTI WAL '.,.;,»fﬁ'x;f” s gy R

Gas Water Heater ®

I " f(l i
. . TRl ! 143514 kWh 244 kW
service territory s ]
| > sy A J ! !/ 9: Combined Electric* 65665kWh  137KW oo g
. . By, L Savings Potential (1,2,5,6) 4.9% 5.4% g

10: Combined Demand* 145,083 kWh 938 kW $28,492

Savings Potential (4,7,8) 10.9% 37.2%

Iy e

SOUTHEAST

L https://bit.ly/virtual_epb



https://bit.ly/virtual_epb

Existing Applications
Southwest Integrated Field Laboratory project

Color By Building Type v
e . - =

® Generate Publicly- ‘ - e . _
. i S - 5 > o Z e A s g e I .
aval |a b | e d ata a nd e < 2 == i - q o ‘o i * ‘-' 8559FWBG+F5P-13-15-13-14

. . - e < Total Energy Projections
b u I | d I n g e n e rgy 3 ‘: \;' ~ A :._ = o - S Percent changes are calculated from 2020-2040
5 oe P e g . -t o

Annual Annual Annual

models for 2,555,152 et s . sf s TR e R

- e A & TMY 2020-2040 (ot ss640 8. SA
b u i | d i n gs i n A ri Z O n a e : 5 : e el : Al & > ; e DE e TMY 2040-2060 34% 34% 34%
e T i fTMY 2060-2080 53% 53% 53%

- N ! . fTMY 2080-2100 10.8% 10.8% 10.8%

; i s e i o sl i 5
® Studyclimate change — =**°° Sy . 35 T e e Sy
y g o 2 i 3 gis = . Electricity Projections

Percent changes are calculated from 2020-2040

impacts through year S P e iy A, T I

E k Z Y ¢ Energy Cost Emissions

2100 under IPCC's » e L g, HAETE oo R s
- e . Ly "_ L _‘ 5 s B B TMY 2040-2060 34% 34% 3.4%
SS P - 5 RC P_8 5 fo r § - . B § /- 5 ‘ 4 5 @ o e B TMY 2060-2080 53% 53% 53%
Y ° P - 2 A " o ’ o, = fTMY 2080-2100 10.8 % 10.8% 10.8 %

each bu||d|ng in P o B - ad 7 o e & Natural Gas Projections
R P 4 1 p v . .‘.‘ ’ s :7’ d " IhY . Percent changes are calculated from 2020-2040
- | o [l
Maricopa County of ' ot e AT ]
& fTMY 2020-2040 218 kBTU 43 0 Tons CO2

[y
Phoen IX, AZ ' -~ ‘ “: % 4 » m . l’ ‘.ﬁ‘ w '.. ¥ fTMY 2040-2060 2152 % 2152 % 2152 %

= (5 o '. fTMY 2060-2080 -100 % -100 % -100 %
U Ll
4 “ ’ A ” 7 fTMY 2080-2100 16.2 % 16.2 % 16.2%
F (174 4 F He o f Pon 5,

SOUTHEAST

ENERGY
SUMMIT



https://ess.science.energy.gov/urban-ifls/sw-ifl/

sesse C2C: Clean Energy

00::0 ..
.,gggz' to Communities
veced® U.S. DEPARTMENT OF ENERGY

PPt  Climate [
Mitigation
@ ==
Clean Power Mobility
Solar Personal mobility
Wind Shared mobility
Hydropower Freight
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“... Connected communities infrastructure

C2C will provide innovative, cross-cutting technical
solutions using an integrated approach

Eligibility

Number to be Served

Length of Engagement &
How to Apply

Expert
Match

Individual organizations

~200 communities

~2 months via web-form
(live as of March 2023)

Cohort

Individual organizations

~50 communities

~1 yearvia web-form

In-Depth
Partnership

Teams that include:
utility, local government,
and a community-based

organization (CBO)

~4 communities

~3 yearsvia RFP (live as
of February 2023, due
May 17, 2023)

Note: “Local government” can include city, town, or county governments, tribal government,
metropolitan planning organization, or regional planning organization.
The C2C was developed based on feedback from more than 160 community stakeholders and
validated through piloting in Fairbanks, Alaska, and Cohoes, New York.
Additional information: www.nrel.gov/c2C and https://www.nrel.gov/docs/fy2 30sti/85084.pdf



http://www.nrel.gov/c2C
https://www.nrel.gov/docs/fy23osti/85084.pdf
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ORNL's Technical Assistance Request

* Completed TA

Camp Hill, PA: Community Engagement

Barrio Carite, Puerto Rico: Clean Energy
Solution; Stakeholder Engagement

Lansing, MI: GSHP Design
Raymond, NH: GSHP Design
Rockland, ME: HP Retrofitting
Brainerd, MN: CHP System Design
UT-Knoxville: Solar Siting & Sizing

Stowe, VT: Smart Grid Baseline

SOUTHEAST

ENERGY

IMIT

* Ongoing TA

AppVoices: VPP programs in rural Appalachia
Floyd, KY: Climate Mitigation & Resilience
Hartford, VT: GSHP & District Heating
Montour, IA: Building

Cross River, NY: Building

Columbus, IN: Solar Siting & Sizing

South Yarmouth, MA: Clean Power

St. Louis, MO: Clean Power

East Harris, TX: Mobility System

Viroqua, WI: Mobility System

Mobile Homes and Municipalities Find Heat Pumps To Fit Their Needs | News



https://www.nrel.gov/news/program/2024/mobile-homes-and-municipalities-find-heat-pumps-to-fit-their-needs.html

For more mforma
Jamie Lian
865.341.0993

lianj@ornl.gov
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