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U.S. DEPARTMENT OF

ENERGY

Office of

* A collaboration between eight Department ENERGY EFFICIENCY &
of Energy (DOE) technology offices and the RENEWABLE ENERGY
National Renewable Energy Laboratory

What is the State and Local Planning

for Energy (SLOPE) Platform?

* Atool to enable more data-driven state and
local energy planning by integrating dozens
of distinct sources of energy efficiency,
renewable energy, and (coming in 2020)

sustainable transportation data and analyses 3
]
- %
* An easy-to-access, online platform that
illustrates clean energy opportunities and Transforming ENERGY
potential at the state and local levels




SLOPE Beta Datasets

SLOPE Beta includes the following datasets:

Energy Efficiency
Potential

Electricity and
Natural Gas
Consumption

Renewable Energy
Generation
Potential

Levelized Cost of
Energy (LCOE)

Population

Commercial
Building Stock

State-wide residential, commercial, and industrial sector and
single-family home energy efficiency potential

Projected business-as-usual consumption and expenditures
from modeled baseline data for the residential, commercial,
and industrial sectors

Technical generation potential for utility-scale, rooftop, and
floating solar photovoltaic (PV), concentrated solar power
(CSP), onshore and offshore wind, biopower, geothermal, and
hydropower

Projected LCOE by renewable and fossil fuel generation
technologies

Currentand projected population from Oak Ridge National
Laboratory (ORNL) LandCast model

Currentand projected commercial building stock counts and
area

NREL | 3



Electricity and Natural Gas Consumption

New Mexico

Net Electricity & Natural Gas Consumption

Here we can see modeled electricity and natural gas
consumption in New Mexico by sector and total
consumption by county.

. Enter State, County, or City

Net Electricity & Natural Gas Consumption

150,000,000

=
g
= 100,000,000
50.000,000
) | NOTE: Estimates are modeled and have a high degree of
2017 2020 2025 2030 Veur 2035 2040 2045 2050 uncertainty. Projected, business-as-usual electricity and natural gas
consumption and expenditures are modeled for the residential,
Details Map Legend Chart Legend commercial, and mdustrlz_;\I_ sectors using baseline 20_16 estimates
] - _ developed through the Cities Leading Energy Analysis and Planning
Title: Net Electricity & Natural Gas Consumption (MMBtu) (MMBtu) Citi LEAP thodol A simil t ifi thodol -
Category: Energy Consumption B 525,501,000 + dustniel Natural Gas (Cities- ) methodology. A similar, sector-specific methodology is

State: New Mexico applied to project annual natural gas and electricity use and
expenditures from 2017 to 2050 using historic per household and
121,791,000 - 325,950,000 Commercial Electricity establishment energy estimates and Energy Information

0- 121,791,000 Residential Natural Gas Administration Annual Energy Outlook 2019 projections. A descrlptlon

https://gds.nrel.gov/slope Resicental Eectioty of the methodology is here. NREL | 4

M 518,039,000 - 828,591,000
M 325,959,000-518,039,000

Industrial Electricity

Commercial Natural Gas



https://gds.nrel.gov/slope
https://www.nrel.gov/docs/fy19osti/72748.pdf
https://www.eia.gov/outlooks/aeo/
https://app.box.com/s/t0t3j6zztzan94a4tu1so8pse4btkkn1

Energy Efficiency — Potential by Sector

New Mexico

By 2035, New Mexico has an achievable electricity
savings potential of 4,360 GWh with zero incentive and
5,030 GWh with a $20/MWHh incentive with the highest
potential in the commercial sector.

High Achieveable Potential

v CHART

Modeled Energy Efficiency: High Achievable Potential

[ Enter State, County, or City

2,500

2,000

esolution ® State ] Gulf of : [2035

Ad Y.t

= 1,500
S ’
[T}
1,000
- ‘/I/,;”//
0
2017 2020 2025 2030 2035
Year
Details Map Legend Chart Legend
Title: High Achieveable Potential (GWh) (GWh)
Category: Energy Efficiency W 2700+ W Industrial High Achieveable Potential
State: New Mexico
B 2400-4700 M Ccommercial High Achieveable Potential
B 1.100-2400 I Residential High Achieveable Potential
483-1,100
0-483

' https://gds.nrel.gov/slope

NOTE: Estimates are modeled and have a high degree of uncertainty.
The Electric Power Research Institute State Level Electric Energy
Efficiency Potential Estimates model electricity savings achievable
through energy efficiency in the residential, commercial, and industrial
sectors for a range of no incentive ($0, the lower end of the range
shown for each sector) through $20 incentive (the high end of the
range shown for each sector) per MWh. Results are shown for
Economic Potential, resulting if all homes and businesses adopted
the most energy efficient, cost-effective, commercially available
measures and High Achievable Potential, a portion of the economic
potential that considers market barriers and is more reflective of
historic levels of achieved energy efficiency. NREL | 5



https://gds.nrel.gov/slope
https://www.epri.com/
https://www.energy.gov/sites/prod/files/2017/05/f34/epri_state_level_electric_energy_efficiency_potential_estimates_0.pdf

Energy Efficiency — Single-Family Homes

(New Mexico)

Single Family Home Electricity Savings Potential /' CHART "\.\
Chart Legend
230 M LED Lighting: 265.659 (GWh)
LED Lighting
200 B Drill-and-Fill wall Insulation
B R-49 Attic Ins.
= SEER 16 Central AC
150
% B sSmart Thermostat
B Duct Sealing
100 Low-E Storm Windows (DIY)
B air sealing
50
0

Technology Type

NOTE: Estimates are modeled and have a high degree of uncertainty. Energy savings estimates are calculated using ResStock™, a highly granular model that uses 350,000 physics-based
building energy models (OpenStudio®/EnergyPlus™) to statistically represent the diversity of the U.S. single-family detached housing stock (80 million homes) across a range of climates (216
climate regions), vintages, sizes, fuel types, equipment, insulation, occupancy, etc. For details see the report, state fact sheets, and data viewer.

https://gds.nrel.gov/slope

SFD = single-family detached; NPV = net present value; VSHP = variable-speed heat pump; DHP = ductless heat pump; EER = energy efficiency ratio (efficiency rating for room ACs); SEER =
seasonal energy efficiency ratio (rating for residential central ACs); WH = water heater; HPWH = heat pump water heater.
Energy efficiency supply curve. (Source: Data from E. Wilson et al., Electric End-Use Energy Efficiency Potential in the U.S. Single-Family Housing Stock, NREL [2017], NREL | 6
https://www.nrel.gov/docs/fy180sti/68670.pdf. See also: https://www.energy.gov/eere/analysis/downloads/city-energy-data-decisions-rochester-new-york



https://www.nrel.gov/docs/fy18osti/68670.pdf
https://www.energy.gov/eere/analysis/downloads/city-energy-data-decisions-rochester-new-york
https://www.nrel.gov/buildings/resstock.html
https://www.openstudio.net/
https://www.energyplus.net/
https://www.nrel.gov/docs/fy18osti/68670.pdf
https://resstock.nrel.gov/factsheets/
https://gds.nrel.gov/%20/resstock.nrel.gov/
https://gds.nrel.gov/slope

Energy Efficiency — Single-Family Homes

(New Mexico)

. . . . \
Single Family Home Fuel Savings Potential i V4 CHART \
Chart Legend
2
(TBtu)
Drillkand-Fill wall Insulation: 2.542
B Crill-and-Fill wall Insulation
2 B sSmart Thermostat
B R-49 Attic Ins.
E 1 B Cuct Sealing
[l
= B Replace Propane Furnace with VSHP
1 B Air Sealing
Low-E Storm Windows (DIY)
SEER 16 Central AC
0
- - o
0
Technology Type

NOTE: Estimates are modeled and have a high degree of uncertainty. Energy savings estimates are calculated using ResStock™, a highly granular model that uses 350,000 physics-based
building energy models (OpenStudio®/EnergyPlus™) to statistically represent the diversity of the U.S. single-family detached housing stock (80 million homes) across a range of climates (216
climate regions), vintages, sizes, fuel types, equipment, insulation, occupancy, etc. For details see the report, state fact sheets, and data viewer.

https://gds.nrel.gov/slope

SFD = single-family detached; NPV = net present value; VSHP = variable-speed heat pump; DHP = ductless heat pump; EER = energy efficiency ratio (efficiency rating for room ACs); SEER =
seasonal energy efficiency ratio (rating for residential central ACs); WH = water heater; HPWH = heat pump water heater.
Energy efficiency supply curve. (Source: Data from E. Wilson et al., Electric End-Use Energy Efficiency Potential in the U.S. Single-Family Housing Stock, NREL [2017], NREL | 7
https://www.nrel.gov/docs/fy180sti/68670.pdf. See also: https://www.energy.gov/eere/analysis/downloads/city-energy-data-decisions-rochester-new-york



https://www.nrel.gov/docs/fy18osti/68670.pdf
https://www.energy.gov/eere/analysis/downloads/city-energy-data-decisions-rochester-new-york
https://www.nrel.gov/buildings/resstock.html
https://www.openstudio.net/
https://www.energyplus.net/
https://www.nrel.gov/docs/fy18osti/68670.pdf
https://resstock.nrel.gov/factsheets/
https://gds.nrel.gov/%20/resstock.nrel.gov/
https://gds.nrel.gov/slope

Net Cost of Conserved Electricity [$/kWh]

Energy Efficiency — Single-Family Homes

(New Mexico)

Electric Efficiency Supply Curve for New Mexico

New Mexico

=~ 000 ' ' =3 1. Walls - R-5 Wall Sheathing

- 3 2. Thermostat - Smart Thermostat

g 3 3. Walls - Drill-and-Fill Wall Insulation

‘§ ~0.05EF =3 4. Ducts - Duct Sealing

_g- 3 5. Appliances - ENERGY STAR Clothes Washers

= @ 6. Attic - R-49 Attic Ins.

n 3 7. Heating - Upgrade ElecFurn to VSHP at Wear Out

'.-3 —0.10 F 1 |EEE 8. Air Sealing - Air Sealing

2 I 9. Appliances - ENERGY STAR Refrigerators

2 E=m 10. Lighting - LED Lighting

g —o1s1 | |E3 11 Cooling - ENERGY STAR Room AC (EER 12)

M @ 12. Heating - Upgrade Central ASHP to VSHP

o 1 13. Cooling - SEER 16 Central AC

§ I 14. Heating - DHP (displaces electric baseboard today)

= -0.20F | |EEE 15. Water Heating - Upgrade Electric WH to HPWH
0 S 10 15 20 25 @ 16. Windows - Low-E Storm Windows (DIY)

Cumulative Electricity Savings
(percent of consumption by state's SFD homes)

SFD = single-family detached; NPV = net present value; VSHP = variable-speed heat pump; DHP = ductless heat pump; EER = energy efficiency ratio (efficiency rating for room ACs); SEER =
seasonal energy efficiency ratio (rating for reidential central ACs); WH = water heater; HPWH = heat pump water heater.
Energy efficiency supply curve for New York State. (Source: Data from E. Wilson et al., Electric End-Use Energy Efficiency Potential in the U.S. Single-Family Housing Stock, NREL [2017], NREL | 8
https://www.nrel.gov/docs/fy180sti/68670.pdf. See also: https://www.energy.gov/eere/analysis/downloads/city-energy-data-decisions-rochester-new-york



https://www.nrel.gov/docs/fy18osti/68670.pdf
https://www.energy.gov/eere/analysis/downloads/city-energy-data-decisions-rochester-new-york

Renewable Energy Generation Potential

Land-Based Wind (New Mexico)

Modeled Technical Generation Potential: Land-Based Wind

[ Enter State, County, or City

San Felipe Heroicd

Resolution © State ® County

Map Legend

(Mwh)

B 1,049,160,000 + 20,000,000,000 Chart Legend
B 266,231,000-1,049,160,000 (MWh)

B 290,660,000 - 466,231,000
100,741,000 - 290,660,000
0-100,741,000

*“][ ‘,]["] [Resolution @ State © County

B Concentrating Solar Power Potential
B utility PV Potential
I Land-Based Wind Potential

15,000.000,000

FL

MWh

£
Gulf of 10,000.000,000

Technical generation potential for land-based wind in New

Mexico is among the highest in the nation, with potential - 050,000,000
throughout the state. Utility-scale PV and concentrating solar

power technical generation potential is higher than wind.
https://gds.nrel.gov/slope

NREL | 9



https://gds.nrel.gov/slope

Levelized Cost of Energy

Levelized Cost of Electricity (LCOE)

S/MWh

a0

60

40

20

Modeled costs for newly constructed
electricity generation in New Mexico

( LCO E) show new hydropower generation is

_ potentially the lowest cost
New Mexico technology. (Geothermal LCOE is
clicked off in the legend here.)

Chart Legend
(S/MWh)

Gas CC CS5
Biopower
Land-based Wind

Muclear

Hydropower
GasCT
CsP

Gas CC

Coal

Utility PV I

2020 2030
Year

https://gds.nrel.gov/slope

2040 20350

NREL | 10
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Modeled Lowest Levelized Cost of Energy Generation

Technology in each U.S. County (2020)

Cost of Energy: Levelized Cost of Electricity (LCOE)

[ Ulster County, NY, USA

Developing small hydropower facilities is estimated to
provide the lowest cost, new electricity generation in
Ulster County, NY and most of the country as of 2020.
Hydro cost projections reflect new stream reach and non-
powered dam development projects, not upgrades to
existing hydropower facilities. Opportunities for upgrades

at existing facilities may allow for lower LCOEs than shown SEsssesss

in these data. https://atb.nrel.gov/electricity/2019/index.html?t=hp

https://gds.nrel.gov/slope

Map Legend
B GasCcocss
Bl Biopower

B Land-based wind

Muclear

B Hydropower

5 CT

H cse

B Geothermal
Gas CC

B Coa
Utility Py

|

NREL | 11


https://atb.nrel.gov/electricity/2019/index.html?t=hp
https://gds.nrel.gov/slope

Modeled Lowest Levelized Cost of Energy Generation

Technology in each U.S. County (2050)

Modeling indicates that by 2050, land-based wind may be the lowest cost new

electricity generation technology in much of the Midwest.

Modeled Levelized Cost of Energy — Estimated Lowest LCOE Shown

[ Enter State, County, or City

[ ‘\][ ~’][w] (Resolution O State @ Count;/]

Sargasso

Map Legend
{5/MWh)
B Gescccoss N
B EBiopower t ’
B Land-based wind
B nuclear O |
B Hydropower
Gas CT
B cse
B ceothermal
Gas CC
B coa
B utility PV

oG

https://gds.nrel.gov/slope

NREL | 12
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Modeled Capital Costs of Battery Storage

, . . \
Cost of Energy: Battery Storage Capital Costs / CHART \
1,600,000 2030
60 MW, Lithium-lon, 4-hour Battery: 1,004,044
1,500,000 -
1,400,000 = . .
NOTE: Estimates are modeled and have a high degree
of uncertainty. Projected capital expenditure costs are
1,300,000 - shown for battery storage. While a variety of storage
technologies are available to enhance the flexibility of
= + 500,000 the electrical grid, the representative technology used
= o here is a 60 MW, lithium-ion battery with a 15-year life
&3 and a 4-hour rating. Projected capital expenditure costs
1,100.000 are derived from the Regional Energy Deployment
System (ReEDS) and reflect Annual Technology
1,000,000 — Baseline assumptions.
200,000 -
B00.0:00
2020 2:I|3:I 2:I|4:I 2:I|5:I
Year
NREL | 13

https://gds.nrel.gov/slope



https://gds.nrel.gov/slope
https://www.nrel.gov/analysis/reeds/
https://atb.nrel.gov/electricity/2019/index.html?t=st

Renewable Energy Generation Potential

Offshore Wind (New York State)

Map Legend
(MWh) At

United
States

M 594,876,000 + 0
B 285,148,000 - 594,876,000
-. B 113,524,000 - 285,148,000
== s ] \ 15,721,000 - 113,524,000

s-data/S 0- 15,721,000

https://windexchange.energy.gov/maps-data/96

[ [ ) ] [resonion @ suae

Renewable Energy Technical Generation Potential: Offshore Wind

Offshore wind technical CHART
] generation potential is
higher than land-based

200,000,000 — Chart Legend
wind technical (MWh)
250,000,000 — . .
generatlon potentlal as _ _
B offshore Wind Potential
_ 200,000,000 Offshore Wind Potential: 305,845,689,62 New York State has both B Land-Based Wind Potential
S il Great Lakes and Atlantic ™ Pvroofiop otental
T . B Hydropower Potential
Ocean offshore wind B Siopowe Potential

100,000,000 =

generation potential Floating PV

50,000.000 —

https://gds.nrel.gov/slope Technology Type NREL | 14



https://gds.nrel.gov/slope
https://windexchange.energy.gov/maps-data/96

Phase |

2019
Provide state- and

locally-specific
projection data
integrated w/SLED

(State and Local Energy
Database)

SLOPE Direction

Phase Il

2020
Integrate projected

transportation and
generation mix

data; enable user-
saved settings

Phase lll

2021+
Deliver customized

energy future
scenarios

Dynamic, comprehensive energy planning platform

......

NREL | 15



Transportation
e Current and projected on-road vehicle fuel consumption and vehicle

SLOPE Components miles traveled by county, state
* Current and projected vehicle registration data by fuel type
To be launched Generation

 Modeled current and projected electricity generation mix by state

DG wind and PV

* New analysis on rooftop PV and distributed wind technical generation
potential by county

g O Y T AP R Low RE Cost: Generation * Levelized cost of eIectricity from distributed PV and wind

R — Geothermal

* New analysis: geothermal district heating potential in new construction

e Existing data on geothermal district heating potential in existing
buildings, geothermal heat pump economic potential

Waterpower

* New stream reach and non-powered dam generation potential

City-level data

* For population, electricity & natural gas consumption, commercial
buildings

Platform updates

e Ability for users to save individual settings

* Redesign in response to heuristics, user feedback

Use Cases

e State and local use cases published to demonstrate application NreL | 16

Compare Technologies System Metrics




Estimated Greenhouse Gas Emissions

Kingston, NY (2016)

Estimated Greenhouse Gas Emissions from Electricity, Natural Gas, and On-Road Fuel Consumption (metric tons CO2-equivalent) for Kingston city, NY for 2016

Electricity

Matural Gas

5
3
=]
S
g
S
2
(=]
B
3
=]
S
g
2
2
(=]

70,000

B On-Road Transportation (Diesel) B On-Road Transportation (Gasoline) M Residential Sector B Commercial Sector B Industrial Sector

Modeled emissions show on-road vehicle fuel consumption
generates higher emissions than electricity and natural gas
consumption in Kingston, NY.

https://openei.org/doe-opendata/dataset/city-county-energy-profiles



https://openei.org/doe-opendata/dataset/city-county-energy-profiles

Commercial Building Inventory new mexico

https://openei.org/doe-opendata/dataset/city-and-county-commercial-building-inventories

Commercial Building

Inventories provide

modeled data on

commercial building type,

vintage, and area for each 1,600,000
U.S. city, county, and state.

1,800,000

Please note this data is gl 1,400,000
modeled and more precise 12
data may be available 2 1,200,000
through county assessors E
or other sources. ‘® 1,000,000
Commercial building stock f;:,
data is estimated using E 800,000
CoStar Realty Information, 3
Inc. and FEMA Hazus _E 600,000
building stock data through £
a process described in E 400,000
Sector-Specific -

200,000

Methodologies for
Subnational Energy
Modeling:
https://www.nrel.gov/docs
/fy190sti/72748.pdf.

2016

Commercial buildings by use type and vintage for the state of NM

1,200,000

1,000,000

B0D,000

500,000

400,000

200,000

Commercial building area (bars thousand sq ft)

]

before 1850 1850 to 1955 1960 to 1965 1970 to 1979 1980 to 1989 1950 to 1959 2000 to 2009 2010 to 2017

Year of construction

1,800,000

1,600,000

1,400,000

1,200,000

1,000,000

BO0,000

500,000

400,000

200,000

(1 bs puesnoya “sjop) eale Buip|ing aAlze|nWLLIND
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m no_match

W small_hotel
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m quick_service_restaurant
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W midrise_apartment
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full_service_restaurant
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m small_office

NREL | 18
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https://www.nrel.gov/docs/fy19osti/72748.pdf

0O

= I New Features!

Since you last visited the LEAD Tool,
we have added the following features:

Search for states, counties,
census tracts, and cities
across the US.

Combine comparisons into
custom groups

i

Comparisons

Select an item on the map and use the
"Compare" bution to begin a
comparison.

¥ Kingston

Critena Filters
Select or deselect any filter to
customize maps and charis.

0\
Avg

_En

ergy

> New Mexico © » Census Tracts
5 )

Burden (% incom

) for New Mexico: 2%

< 1%

110 2% 2to 3% 3to 4%

'Qvg. Energy Burden (% income)

Census Tract 9400
in Socorro County: 7%

4to 5%

Low-Income Energy Affordability

= 5%

No Data



https://www.energy.gov/eere/slsc/maps/lead-tool

Aug. Energy Burden (% Income)

Renter-occupied households earning
0%-30% of area median income (~1,471
households) spent an average of 17% of
income on utility bills in Kingston, NY

~4,070 Kingston households (43%)
spend >9% of their income on
utility bills

B0% - B0%
T

Owner-occupied households
earning 0% - 30% of area median
income (~404 households) spent an
average of 24% of income on utility
bills in Kingston, NY

The United States
@ Electricity

@ Gas

@ Other

New York
@ Electricity
@ Gas

@ Other

AMI

Kingston

@ Electricity
@ Gas

@ Other

Rent/Own

https://www.energy.gov/eere/slsc/maps/lead-tool



https://www.energy.gov/eere/slsc/maps/lead-tool

Access SLOPE: Q&A

https://egds.nrel.gov/slope

Share Comments and Megan Day, AICP
Questions:

www.nrel.gov
slope@nrel.gov &

SLOPE Recommended Citation
NREL (National Renewable Energy Laboratory). State and Local Planning for Energy (SLOPE). [Data Set Title (e.g., Battery
Storage Capital Costs)] accessed [Date]. Golden, CO: National Renewable Energy Laboratory. https://gds.nrel.gov/slope.

This work was authored by the National Renewable Energy Laboratory, operated by Alliance for Sustainable Energy,
LLC, for the U.S. Department of Energy (DOE) under Contract No. DE-AC36-08G028308. Funding provided by U.S.

Department of Energy Office of Energy Efficiency and Renewable Energy Weatherization and Intergovernmental
Programs Office, Solar Energy Technologies Office, Wind Energy Technologies Office, Geothermal Technologies
Office, Vehicle Technologies Office, and Water Power Technologies Office. The views expressed herein do not

necessarily represent the views of the DOE or the U.S. Government. The U.S. Government retains and the publisher,
by accepting for publication, acknowledges that the U.S. Government retains a nonexclusive, paid-up, irrevocable,
worldwide license to publish or reproduce the published form of this work, or allow others to do so, for U.S.
Government purposes.
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Thank you for attending our webinar

Nate Hausman
Project Director, CESA
nate@cleanegroup.org

Learn more about CESA at www.cesa.org

Connect with us on Facebook:
https://www.facebook.com/cleanenergystates/

Follow us on Twitter: @CESA News

( M) ) CleanEnergy
Y States Alliance


http://www.cesa.org/
https://www.facebook.com/cleanenergystates/

Upcoming Webinars

State Leadership in Low-and-Moderate-Income Solar Energy, Featuring Massachusetts, Michigan
and Oregon
Thursday, July 23, 1-2:30pm ET

New Jersey’s Plan for Achieving 100% Carbon-Neutral Electricity
Wednesday, July 29, 3-4pm ET

Expanding Grid Capacity with Energy Storage in Decorah, lowa
Thursday, July 30, 1-2:30pm ET

NYSERDA's Offshore Wind Program
Tuesday, August 4, 2-3pm ET

Read more and register at: www.cesa.org/webinars

(’ )CIe@m n
States Alliance
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