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LEVERAGING 100%: HOW CITIES ARE LEADING
THE CLEAN ENERGY REVOLUTION
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greenlink

A clean energy research and consulting organization based in
Atlanta, Georgia

Led by Ph.D economists, engineers, and policy experts.

Over 20 years combined experience in energy and climate
policy

Over 100 publications on the subjects of energy, climate, and
City sustainability

Industry-leading data tools and analytics

Active as advisors and data providers in several dozen cities,
about 20 states, and the national labs

greenlink
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WHAT IS 100% AND WHY 1007%!

. Good question

e litficre are real reasons



https://nowthisnews.com/videos/news/jodie-van-horn-ready-for-100-renewable-energy-op-ed

- More successful networks have

CITY CLIMATE NETWORKS ARE MANY

- Danger of joining and doing - . N .,... o'y
little

Networks included: 100 Resilient Cities, City Energy Project, Better Buildings Challenge, C40, Urban
Sustainability Directors Network, Covenant of Mayors.

focused on policy adoption and

implementation



HIGH QUALITY ENERGY AND CLIMATE
DATA IS SCARCE; EVEN MORESO AT THE
CITY SCALE

100 Largest MSAS 50 Larcest e

greenlink









WHY FOCUS ON THIS AREA TO BEGIN
WITH?

- Energy interfaces with almost every social and economic activity
- Enabler of most activities

- Causes many problems, too!

7 greenlink
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Economic Development from Clean Energy in NC
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Economics

The Atlanta Better Buildings Challenge (ABBC) is improving our economy by creating or sustaining jobs every year and stimulating local and
regional economic growth. The economic development metrics for the ABBC are estimated using the IMPLAN econometric modeling system

with local data sets to represent Atlanta’s economy.

103.17

Annual Average Number of Jobs Sustained or
Created

Since the program's inception, ABBC has sustained or
created approximately 619 total jobs

$4.11 Million

Annual Average Impact cn Income

Since the program’s inception, ABBC has increased
incomes in Atlanta by approximately $24.64 Million

35 AND ECONOMIC
-LOPME

$8.19 Million

Annual Average Impact On Gross Regional
Product

Since the program’s inception, ABBC has added
approximately $49.13 Million to Atlanta's Gross Regional
Product



SUCH AS...PUBLIC HEALTH

Rate: Gas peaker plants in California
emit 30% more CO, per MWh and
nearly 4 times as much NO, per MWh
as natural gas combined cycle plants.

Location: 84% of peakers
are locatedin areas
considered more vulnerable
than the median (using
CalEnviroScreen).

Atlantic

Peaker Plants
Ocean

Damage ($/ton) GES 2.0 Score
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https://public.tableau.com/profile/the.greenlink.group#!/vizhome/TableauABBCHealth_09_2017/TotalHealthImpacts

SUCH AS...POVERTY

FIGURE 2. Median metro-area energy burden
for all households

“edian sner gy adrcaEn
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Households that experienced energy insecure situations, 2015

percent of households
reported any household
energy insecurity

reduced or forwent basic necassities
to pay energy bill

received disconnection notice

kept hame at unhealthy
or unsafe temperature
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EQUITY CONSIDERATIONS AND NEW METHODS
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NETWORKS AS ENABLERS

CITY
ENERGY

A JOINT PROJECT of NRDC + IMT

American Cities
Climate Challenge




ORLANDO EQUITY MAPS
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Energy (Electricity.. Households i.. The average energy burden for Orlando is 4.61.. Water Bu.. Households i.. The average water burden for Orlando is 0.71..

I
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2 Units
M 20 to 49 Units
3 or 4 Units
M 5 to 9 Units
|50 Or More Units
M Detached

Owner-Occupied Housing Renter-Occupied Housing

48,289 /8,194



ORLANDO MUNICIPAL ROOFTOP
SOLAR POTENTIAL

= kW Capacity by Radiance Score
Radiance of 1, 87 Radiance of 2,
300 451
250
% /48 Suitable Buildings with fover
= 35 MWs hosting capacity
g [l Radiance of 5,
7 17,412
100
Radiance of 4,
50 11,039

. ]

Radiance of 1 Radiance of 2 Radiance of 3 Radiance of 4 Radiance of 5

Radiance Score combines current unobstructed rooftop potential with the likelihood for future obstructions.

Current potentials are obtained via LIDAR/Satellite data in combination with NREL's PVWatts and SAM tools.

Likelihood for future obstructions assessed by the team by observations of recent development trends, site reviews,

and City of Orlando staff. Ultimately, two reviews were produced: a technical maximum and a technical recommendation
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This taal allows you to detign 100% renewsble enengy pathways in the Gty of
Orlanda. It covers all sectors of the Orando economy, including the

ABOUT THIS TOOL ran and power utility sectors. The tool is
powered by The Greenlink Group’s ATHENI maded, which & transiating clean
energy sctions into energy, carbon, isc, and social i far Oriando.
You can create your own low-carbon vision for Orlando by inputting the

USERS' GUIDE ‘muehnencmﬂoas.muqmgmrmma,mtmm
will give 8 desper of the

Actions and Impacts / ORLANDO'S ENERGY USE AND CARBON EMISSIONS UNDER THE LOW CARBON PATHWAY

Residential Energy Efficiency Commercial Energy Efficiency 5
ACTION ACTION

z
Residential Potential Achieved 100% Commercial Potential Achieved 100% i
IMPACT IMPACT g
#of homes cutting electricity by half 162,859 kWh-saved per sqft 23.1 :
SOLAR POWER man e aana
Wisogy teiessy  Whasewsis Cagy  WCamentons gy

Residential Solar Power Commercial Solar Power ] How Efectricity Demand in Orisndio s Met Gver Time
ACTION ACTION

Resider al A [ 100% | al A 100% ’
IMPACT IMPACT /
Homes adding solar | 18,600 | Buildings adding solar 35,521 4 - L i
Utility Scale PV | S
ACTION i [ r—
iy ' 100% E——
IMPACT |
Number of homes powered by greenspace salar 122,800

Electric Vehicles Adoption Energy Mix in Oriando’s Electric Power Sector in 2020 Energy Mix in Oriando’s Electric Power Sector in 2050

Electric Vehicle
[ ACTION 3

EV Potential Achived [ 100%|
)
O
=t
1 W Fxdden riisl
] I I I | |

IMPACT
000202 1207235 150420 & 22 6312 7303 0 6 1 00001 2032301 3504 J0 510006 208 72T M3 4 £004 1 208 2300 1304 AT 5104 304 T ARG TN

# of Electric Vehicles in Orlando | 442,373

albans Basric Tans

COy Reduction in Orfando, 2020 - 2050
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THANKS FORYOUR ATTENTION!

% Show Buildings
@ Show Building Rank

@@ ntact Details:

MR ae CEO and Co-Founder

mcox@thegreenlinkgroup.com

@GreenLinkGroup

reenlink
18 9
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City Pledges to Achieve
100% Clean Energy by 2035 (17-R-3510)

100% of electricity consumed in Atlanta will be
“generated” from clean energy resources

To be enacted by the Mayor’s Office of Resilience

Image: Richard Cawood via Flickr and NRDC



Current Electricity Consumption

Airport
46%

Community Municipal

(1)
93% 7% Watershed
31%

~—_ Others

13%
\ Traffic/Streetlights

10%

The Greenlink Group



Stakeholder Outreach

Over ‘
3,500 - @ @
People g

E ngaged Survey 25 NPU Meetings

1,750 Responses 1,000 Residents

I |
l l |

A

Six Stakeholder Sessions Dozens of Focused Meetings Seven Community
Conversations & Two
Partner Events

100 Experts 100 Leaders

500 Participants



Our values

100%
80% Priorities
60% 1 00% of A‘an‘l‘q ns 01 Energy equity must be a priority
hqve (o] rig h'l' '|'o ‘I 00% 02 Investments in energy efficiency must be increased
40%
Local investments in renewable energy must be prioritized over
Cleqn e nergy 03 investments outside of the Atlanta Metro

20%

0%

2018 2025 2035

Current and Projected Sources of
Atlanta’s Electricity (%)
(Source: The Greenlink Group)

Atlanta has three ‘I ,I, 2 d 3 d
@ Hydro © Natural Gas approaches that can \/\ S % n c:::o r

. be taken to achieve
. Codl Nuclear the 100% clean energy D Use less Generate more Buy renewable
Solar targets energy overall clean energy energy credits




Public Support Of

Allania’s Clean Energy
Very Goals from Survey

Supportive (Source: Southface/ The

S u rvey Re S ult S 88% Greenlink Group)

* Over 90% support the goal

» Strong backing for increased efficiency o o ps:io et
financing and new solar developments p i S

» Slim majority unaware of existing utility
programs

What should your electric utility do to help Atlanta
residents achieve the 100% clean energy goal?




Equity is top of mind for a reason

Atlanta has 4t highest energy burden in U.S.

(energy burden = % of household income spent on electricity +
natural gas) 2.1

National average Atlanta — up to 9.6% in

is 2.7% of income highest ZIP codes in
lower-income, minority
areas

Burden highest in low-income neighborhoods

$245/month: monthly utility bill for $26,000 household income
(11.3% burden)

1.1% D ?.6%
Atlanta Residential

$330/month: utility expenses for $90,000 household income Electricity Burden By ZIP
(4.4% burden) Code



Projected Impacts

« Many pathways, but there are boundaries
« Equity Impacts vary widely

« Energy burden could increase w few jobs and no
local air quality benefit

« Energy burden could be massively reduced with
many jobs and strong air quality benefits

Original Energy Burden Resulting Energy Burden

Today

© OpenStreetMap contributor:

@

© OpenStreetMap contributors

Inecreased
energy efficiency

Nemaining
amount of clean

Total rooftop and
utility-scale solar

Renewable energy
credits required o
achiepe 100% clean

- npestments o = energy reguired
consume less to achicve clean
electricity ERETEY Soais
Renewable Energy Source Key
Resdentil olar () Hydm Con
Commertial Solar Imported REC Puchase
Whility Solar Imported Wind

serving Atlanta

in 2085 energy goals in

Scerncrio No_1: Business As Usual, Renewable Energy Credils Only

% %% 1% 3%

Cumuialive Benefit
0

Cumuialive Costs
$1,000,000

Net Benefit
~$1,000,000
Benefito @3t i io
0

Scenario No.3:
1% Rene

Cumulative Benefits
$28.783 Billion
Cumulafive Costs
51.379 Billion

et Benefits
527.404 Billion
Benefit to Cost Ratio
209

Through 2035

Local Jobs Created

Local Incomes Inaeased By
Local GDP Growth

Public Health Savings
Meirnic Tons CO, Reduced

In 2035

Household Hill Swvings

Monthly Bill Savings Participants
Monthly Bill Savings Non Participants
Commercial Total Bl Savings
Monthly Bill Savings Participants
Monthly Bill Savings Non Participants

e Knergy

Through 2035
Local Jobs Created

Local GDP Growth
Public Health Savings
Mewic Tons CO, Reduced

M35
. Single Family Efficiency GA SFEC
. Multifamily Efficiency
Commarcial Efficiency
2%
Full impoct Equal To
0 0 CocaColaHQ
$0 $0 Per All. (itizen per Year
30 0% Delta Global Revenue
$0 $0 Months Health Ins. Savings
1} 0 Monthswthout Cars
$0
30 0% Home Bectricity
$0 0% Savings
$0
$0 0%  Commercial Hectricity
$0 0% Savings
Full Impact Equal To

5 Coca Cola HQ

izen per Year

£594 Million $5.82 Months Health Ins. Savings
13.5 Million 17 Menths withowr Cars

In 2035
Househald Bill Savings
Monthly Bill Savings: Parti

il : Participants
Manthly Bill Savings: Mon Participants

5% Hame Electricity
26% Savings

4% Commercial Electricity
39% Savings



Challenges ahead

35%
REC purchases

required to get
to 2035 target

15%

Already-planned
Georgia Power actions

41%
Energy
efficiency

9%
Solar
within

Atlanta -
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Orlando’s population g
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1 Resident to 255 Tourists
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“Our vision is to become the most
environmentally friendly, socially inclusive,
and economically vibrant city in the
Southeast...one of the most sustainable c:tles

in the U.S.”

— Mayor Buddy Dyer, City of Orlando



GREEN WORKS
ﬂ]:\ ORLANDO

- Award-winning sustainability program launched
by Mayor Buddy Dyer in 2007

- Focuses on 7 key areas:
. Clean Energy
- Green Buildings
.- Local Food Systems
. Zero Waste
. Livability
. Clean Water
- Multi-modal Transportation

- Implemented more than 100 strategies
throughout municipal operations & city-wide




Clean Energy & Green Buildings
Strategic Goals

o 90% Reduction of GHG
Emissions by 2040 compared
to 2007

o 20% Reduction of Municipal
Energy Use Intensity by 2021

o 100% LEED certified
municipal buildings (new
construction)

o 100% Renewable Electricity
o 2030 — Municipal
Operations
o 2050 — City-wide
e /e e




Air pollution & Greenhouse gas sources

8,000,000.00 30
7,000,000.00
25
6,000,000.00
\_
> < 20
5,000,000.00 ™
= Transport ~ -~
3%
4,000,000.00 ~ 15
= ~
3,000,000.00
N\ 10
2,000,000.00 909 N\
== Electricity \
~ 5
~
1,000,000.00 ~
_ _ H
2010 2012 2013 2014 2020 2025 2030 2040 2050
mmmm Elec - coal mmmmm Elec - nat gas mmmmm Transportation

mmmmm Natural gas mmmmm Pledges

Per capita
= == Needed per capita reduction ) -
Projected status quo emissions

© BUlIdlngS account for' DRIVING SUSTAINABLE ECONOMIES
o 57% of total energy use
o 72% of air pollution

COMPACT
s MAYORS

o OUC has new power generation within their 10 year plan, which
will impose a socialized higher cost of on ratepayers.




CIRIS Bulding Emisstons”, 2016 - 5452, 192

GHG Emissions, 2016 Estimated SISt S
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Beyond 80x50 Orlando (Comparing with 2010 Baseline) SIEMENS
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Orlando has made ambitious commitments to reduce its greenhouse
gas emissions from buildings and transportation

“ 03 -: Meet municipal electricity demand by |" % "| Electrify city fleets and buses

\_|/|E2 / renewable energy \ )

| P . o a ™,

| ﬂ‘ | Expand community solar projects | % | Expand public EV charging infrastructure
.-‘;ff ] -K\\‘-. . . . -‘f ) A

(= 6 8 '] Develop a Green Building Incentive | g " Transform the local EV market

\ "/ program \, .

'ff.f”-- ) ---\--K'\‘" " " " " "z----- B --Hk

|--“' 52 "-.l Pilot the building retrofit accelerator, 25\

\ H ) Driving Efficient Energy Performance” % py Develop local energy resource centers

-~ (DEEP)
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o of municipal electricity demand with \
"

, solar energy by installing 5 MW of rooftop
solar and procuring 10MW of OUC solar farm

Photo Source:



https://www.linkedin.com/company/ouc/

READY FOR

'100%

“| am proud to support a vision of
transitioning entirely to 100 percent
clean and renewable energy in our City.”

—MAYOR BUDDY DYER of Orlando, Florida



We can move our municipal electricity demand from

renewable by the end of 2020!

Current solar capacity:
powered by Solar

10% of City Ops

e 420 KW Fleet & Facility complex
e 115 KW Permit & Records bldg.
e 5.2 MW OUCommunity Solar (subscription)

New planned capacity:  27% of City Ops
powered by Solar

e 5 MW City rooftops
e 10 MW OUCommunity Solar (subscription)

10% to 27%

Bloomberg
Philanthropies

ACCC DASHBOARD: .

City Dashboard

% of city electricity (MWh) sourced from renewable energy
30
25 \
20

16

10 —
Qi Q2 Q3 Q4 Qi Q2 Q3 Q4
2019 2020

Municipal electricity demand met by renewable energy
will increase from 10% to 27% by Dec 2020




FLEET & FACILITIES
COMPOUND
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New LEED-certified Records &
Permit Building

114 KW solar PV

First Net-Zero energy facility for
Orlando

« $112,000 net savings over the
lifetime




Orlando’s municipal solar potential is demonstrated by a
report by the Solar Energy Innovation Network

5 748 Suitable Buildings with over
£ 200 35 MWs hosting capacity
_ué 150

100
50 I
0 Co

Radiance of 1 Radiance of 2 Radiance of 3 Radiance of 4 Radiance of 5

Radiance Score combines current unobstructed rooftop potential with the likelihood for future obstructions.

Current potentials are obtained via LIDAR/Satellite data in combination with NREL's P\\Watts and SAM tools.

Likelihood for future obstructions assessed by the team by observations of recent development trends, site reviews,

and City of Orlando staff. Ultimately, two reviews were produced: a technical maximum and a technical recommendation

kWp, Capacity by Radiance Score

Radiance of 1,
87

Radiance of 5,
17,412

o Radiance of 2,
451

Radiance of 4,
11,039

SOLAR ENERGY
INNOVATION
NETWORK

U.S. DEPARTMENT OF ENERGY




Load Data

* QUCsites (12): 15-minute interval data from May 1, 2017 — May 1, 2018
* Duke Energy sites (2): NREL synthesized 15-minute load profiles by scaling reference load profiles to monthly consumption data
* Fire Station #14: monthly totals scaled to shape of Fire Station #08 load profile (selected one fire station load profile rather
than average in order to consider full variation of load (spikes/troughs)
* Iron Bridge Facility: monthly totals scaled to match shape of Conserv Il Facility load profile (buildings have similar purposes)

15-minute Load Interval Data, all sites
7000 —— |ron Bridge (31,315,270 kWh)
— Consery |l Facility (20,174,280 kWh)

6000 Conserv | Facility (7,601,439 kWh)

—— ity Hall (4,321,525 kWh)

>000 —— (rlando Operations Center (1,601,012 k\Wh)

Northwest Neighborhood Center (678,380 kWh)

4000

— College Park Neighborhood Center (557,324 kWh)

e Fire Station #07 (250,351 kWh)

Load (kW)

! .
] ] .- [ — N adeview Neighborhood Center (188,357 kWh)

3000 L '”_'IT .’T l‘lhri #J”'i

e Fire Station #08 (168,128 kWh)
2000

1000 1 | Fire Station #14 (145,760 kWh)

—— Fire Station #16 (140,387 kWh)

Jill;l. |]1 P | J ,I | ) i
m—“ 'llLlllilu‘-_l"‘::';l:“ ‘ . S -----!-f —:—m—-—_l-h.ﬂdﬂl

0 e T sl e : — Fire Station #15 (129,052 kWh)

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec NREL | B

Rroliminary Resulis_Do Mot Disiibute 0 ’



..and also evaluates solar demand reduction volatility

Dr. Smith Community Center Englewood Community Center

200 kW 3
: z
;_5 W = 100 kw
§ B
£
: E
0 KW
50 KW
50 kW
0 kKW 0 KW
6. Aug 7. Aug 8 Aug 9. Aug 10, Aug 11, Aug & 5 g ug g g

OPD Gun Range

600 kKW
500 kW ﬁ
400 kW

"
x
=
=
i 300 kW
o
200 kW
0 kW /
0 W
g Aug Aug 10 Awg 11, Aug




We are on track to add 15 MW of solar across our municipal buildings

(rj. 1673 hours of usable sunlight per year

30 municipal buildings  have been analyzed
to assess solar panel suitability. Some of the
largest buildings included:

H 20,843 sq feet available for solar panels

 $11,000 savings
Estimated net savings for your roof over 20 years

e Engelwood Community Center (163kW)
e Dover Shores Community Center (142kW)
e Rosemont Community Center (79kW)

I lllIiTl .“ :‘-

$2.3 million allocated in the FY20 CIP for solar Sms<_tie
PV installations.

Fleet and Facilitieswill install 260+ kW array that
integrates solar, battery storage, and EV charging (FY19)



We have two pathways to add 15 MW of renewable energy - install
solar panels or subscribe to solar farms

Pre-requisites Economic Contributors
New or Existin ili
Jd Total Cost Resilience Install
Solar Irradiance District
Simple Payback SHIC solar on
Infrastructure RR Equity City
Feasibility Innovation rooftop

Size and impact Financing Visibility

Subscribe to OUCommunity solar

Are their any other priorities that you can think of in making the decision?




2020 Vision

Expand solar projects in our community by
increasing OUCommunity solar farm

(subscriptions) by 4.5 MW and
residential rooftop (installs) by 1 MW

Photo Source:


http://www.cityoforlando.net/mayor/2015/10/becoming-the-most-sustainable-city-in-the-nation/

IL\ Orlando Energy Transformation
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Energy and Water Equity Mapping

Households Above Electricity Burden
45% | o) <J>

Use the slider to see how many households are living above the electricity
Electricity Burden . burden that you choose. The average electricity burden for Orlando is
o Households in Burden 4.48%, while the national average is 2.56%.

436 1.8% 20.4%

417 ]

© 2019 Mapbox ® OpenStreetMap ® 2019 Mapbox © OpenStreetMap
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Energy and Water Equity Mapping

07% |
O <>
Use the slider to see how many households are living above the water

burden that you choose. The average water burden for Orlando is 0.71%,

Water Burden Households in Burden while the national average is 1.11%.

2.3%

i - (i‘l-\
wiaa aps!

© 2019 Mapbox © OpenStreetMap © 2019 Mapbox © OpenStreetMap

For more information about utility burdens, please

visit our website ~ greenlink
Powered by The Greenlink Group >
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13MW Community Solar Farm — Dec 2017







Through strategic marketing to increase OUCommunity subscribers,
we will enable an addition of 4.5 MW of renewable energy

Bloomberg
Philanthropies

ACCC DASHBOARD:

City Dashboard

. ]
e Commercial i
e Residential apartment 5
3
e Low-income :
1
. —
Q1 Q2 Q3 Q4 an Q2 a3 Q4
@ Vision Flourish 2019 2020

Planned & Actual

e Marketing analysis and
OUCommunity Solar currently has 4.5 MW available for

residential and commercial customers. Our goal is to fully

strategy subscribe this project by end of 2020.




Enabling Financing Options

’Q Property Assessed

M EFFICIENCY ( “l

ﬁ DELIVERED Clean Energy SELF
Energy Efficiency Home Upgrades by OUC (PAC E )

EXAMPLE OF IMPROVEMENTS:

Pamela Turner
Loan Impacts: Safety,
&?ﬁggﬂg Health, Quality of life,

Credit Rebuilding

LIGHTING Aouiit of Lom:
IMPROVEMENTS AE ﬂgﬁﬁﬁ%‘ﬁ}g $7,231.21
COOLING Type of loan: Wind

SYSTEMS Hazard Mitigation
(Roof Repair)

WATER PUMPS

7 <] < XORET Y )




1 MW of additional rooftop solar will be realized by the solar co -0ps
in partnership with SUN  Florida

1st co -op 2nd co -op
solar solar + storage
0.5 MW (~250 sign -ups) 0.5 MW (~250 sign -ups)
A

v v
August 2019 January 2020 December 2020
Phot.o‘Sourc'e:. ek
e 7 residential workshops in Orlando e Kick off: Mayor press conference
e 1 City employee dedicated workshop with testimonials s 0 |.A R U N l T E [h

e Available for Orange County residents e Community workshops (TBD) _N EIGHBORS




New Horizon's Apartments

58 affordable green housing units

Energy Star appliances

* LED lighting

 Heat pump water heaters

» Low-flow fixtures and faucets
* Ductless HVAC

* Recycling

Composting

Community Garden

« Solar power




g TG










f 2 "':"“.H.l'mmtithl. -2 @ 2-30 §N-5 0 5-75
* Citios 1o walch

L X ]
ACEEE:: * Mostimproved [ Top 10 city [ 11-20 ranked city

American Council for an Energy-Eificient Economy Source: American Council for an Energy-Efficient Economy




PROUD TO BE FEATURED IN
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