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What is the State and Local Planning for Energy

(SLOPE) Platform?

» A collaboration between eight Department of Energy (DOE) technology offices and the National
Renewable Energy Laboratory

» 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

» An easy-to-access, online platform that more effectively supports state and local energy
planning and decision making
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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
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The basic layout of
SLOPE includes a
map, chart, layer
database, and a
description of the
selected data with

links to data sources.

The map is generally
a choropleth map,
with a legend below
the chart, depicting
comparative values
by jurisdiction with
the chart showing

more specific data for

the selected
jurisdiction.

SLOPE Components
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The map can help
users understand one
jurisdiction’s data in
context by comparing

it to other jurisdictions.

It can also help
jurisdictions see that
there may be more
renewable energy
generation potential
(for example) in a
nearby jurisdiction
than in their own and
inform plans to meet
clean energy goals.
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Electricity and Natural Gas Consumption

Ulster County, NY

Here we can see modeled electricity and natural gas
consumption in Ulster County, New York by sector and
compared to other counties in New York.

Energy Consumption: Net Electricity & Natural Gas Consumption

Energy Consumption: Net Electricity & Natural Gas Consumption
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M ndustrial Electricity

B commercial Natural Gas
M Ccommercial Electricity
B Residential Natural Gas

Residential Electricity

NOTE: Estimates are modeled and have a high degree of

uncertainty. Projected, business-as-usual electricity and natural gas
consumption and expenditures are modeled for the residential,
commercial, and industrial sectors using baseline 2016 estimates
developed through the Cities Leading Energy Analysis and Planning
(Cities-LEAP) methodology. A similar, sector-specific methodology is
applied to project annual natural gas and electricity use and
expenditures from 2017 to 2050 using historic per household and
establishment energy estimates and Energy Information
Administration Annual Energy Outlook 2019 projections. A
description of the methodology is here.



https://gds.nrel.gov/slope
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https://www.eia.gov/outlooks/aeo/
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Electricity and Natural Gas Expenditures

Ulster County, NY

Energy Consumption: Electricity & Natural Gas Dollars Spent /"_
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NOTE: Estimates are modeled and have a high degree of uncertainty. These estimates do not include heating oil or propane. Projected, business-as-
usual electricity and natural gas consumption and expenditures are modeled for the residential, commercial, and industrial sectors using baseline
2016 estimates developed through the Cities Leading Energy Analysis and Planning (Cities-LEAP) methodology. A similar, sector-specific
methodology is applied to project annual natural gas and electricity use and expenditures from 2017 to 2050 using historic per household and

establishment energy estimates and Energy Information Administration Annual Energy Outlook 2019 projections. A description of the
methodology is here.
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Wind Generation Potential (uister county, NY)

Renewable Energy Technical Generation Potential: Land-Based Wind S M A P

‘ [Ulster County, NY, USA
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Here we can see that technical generation potential for land-
based wind in Ulster County is lower than many other counties in
op- . . . . Technology Type

the state and utility-scale PV potential is higher than wind.
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Offshore Wind Generation Potential (new York state)
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Utlllty-ScaIe PV (Ulster County, NY)

Renewable Energy Technical Generation Potential: Utility PV

MWh

Renewable Energy Technical Generation Potential; Utility PV

[ Ulster County, NY, USA
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The technical generation
potential for utility-scale
PV, which excludes
undevelopable land and
water areas, is in the
lower range for Ulster
County, New York
compared to other
counties in the region.

https://gds.nrel.gov/slope
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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 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

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

Cost of Energy: Levelized Cost of Electricity (LCOE) M A P

[ Ulster County, NY, USA ]

Map Legend
(S/MWh)
! ! B Gascccss
-.:_. IOWA Y / . Il Biopower
3 o Ehlege | gl [ B Land-based Wind
| — i b i Nuclear
{ : L Ik pum, y,
AL, nitedisrates] S Loufls ¢ o R M Hydropower
Mo. °© /. Ty mies il Gas CT
B csp
Bl Geothermal
Gas CC

Il coal
Utility PV

[ '][ ‘p][“] [Reacluticn State ® County - ]

NREL | 12

https://gds.nrel.gov/slope



https://gds.nrel.gov/slope

Modeled Capital Costs of Battery Storage

, . . N
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
= + 500,090 - the electrical grid, the representative technology used
= o here is a 60 MW, lithium-ion battery with a 15-year life
@5 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.
B0, 000 —
B00,0:00 <
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State and Local Energy Profiles

Modeled Energy Consumption (Kingston, NY (2016))

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

The City and County Energy Profiles
lookup table provides modeled electricity
and natural gas consumption and — | nasvis [ |
expenditures, on-road vehicle fuel

consumption, vehicle miles traveled, and conmorss camnanta

E=timated Electricity Consumption [Mwh) for Kingstan city, BWY in 2016 E=timated Electricity Expenditures [Thousands &) For Kingstan city, MY in 2016

associated emissions for each U.S. city and

H

county. Please note this data is modeled it faaldunisl
and more precise data may be available °® E & £ E 5 E 5 & B £ g z £ = E E 5
from regional, state, or other sources. The & = ® ® 3 § 3§ § &8 N ° - - B E 8
modeling approach for electricity and
natural gas is described in Sector-Specific Estimated Matural Gas Consumption [MeF] for Kingston city, MY in 2018 Estimated Matural Gas Expenditures [Thousands £] for Kingston city, MY in 2018
Methodologies for Subnational Energy
Modeling: i | i |
https://www.nrel.gov/docs/fy190osti/7274 S | o |
8.pdf.
it [ | oy

This data is part of a suite of data: I - - - - r ~ - - - - a
https://openei.org/wiki/StateAndLocalEne s § & 8 & E £ § & E % & 8 %
rgyProfiles and builds on Cities-LEAP : N i N
energy modeling: Eztimated On-Foad Transportation Fuel Usage (Gal] in Kingston city, WY in 2016 Estimated In-boundary On-Foad vehicle Miles Traveled [Miles] in Kingston city, MY in 2016
https://www.energy.gov/eere/cities-
leading-through-energy-analysis-and- amcins [N
planning Examples of how to use the data
to inform energy planning are here: vewt [ | VaBichs M Torouied
https://www.energy.gov/eere/analysis/do - - - - - - - - - - -
wnloads/city-energy-data-decisions 2 3 £ 8 = 3 : g 5 g 2 : g :

. . . g g g g g E 2 E E g

Estimated Greenhouse Gas Emissions from Electricity, Matural Gas, and On-Foad Fuel Consumption [metric tons CO2-equivalent] for Kingstan city, By for 2016

NREL
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https://openei.org/doe-opendata/dataset/city-county-energy-profiles
https://www.nrel.gov/docs/fy19osti/72748.pdf
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https://www.energy.gov/eere/analysis/downloads/city-energy-data-decisions

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
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https://openei.org/doe-opendata/dataset/city-county-energy-profiles NREL | 15



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

Light Duty Vehicle Alternative Fuel Vehicle Adoption

Kingston, NY (2016)

Percentage of alternative fuel light-duty vehicles by type and cumulatively for a model year and all earlier model years registered in 2016 in Kingston city, NY
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g

dataset provides information on
vehicle registrations by vehicle type
(car vs. truck), fuel type, and model
year showing the changes in
adoption trends over time and
average fuel economies.

._.
n
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https://openei.org/doe-opendata/dataset/city-and-county-vehicle-inventories

Commercial Building Inventory kingston, Ny

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

The Commercial Building
Inventories provide
modeled data on
commercial building type,
vintage, and area for each
U.S. city and county. Please
note this data is modeled
and more precise data may
be available through
county assessors or other
sources. Commercial
building stock data is
estimated using CoStar
Realty Information, Inc. and
FEMA Hazus building stock
data through a process
described in Sector-Specific
Methodologies for
Subnational Energy
Modeling:
https://www.nrel.gov/docs
/fy190sti/72748.pdf.
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https://openei.org/doe-opendata/dataset/city-and-county-commercial-building-inventories
https://www.nrel.gov/docs/fy19osti/72748.pdf

State

City

Residential Sector

Commercial Sector

The Renewable Electricity Procurement Options Data (RE-POD) is
an aggregated dataset meant to help local jurisdictions and utility
customers within those jurisdictions understand the options that
may be available to them to procure renewable electricity or
renewable energy credits to meet energy goals.

Renewable Electricity

Procurement Options

[Ny |

https://openei.org/doe-opendata/dataset/renewable-electricity-
Jkingston city | procurement-options-data
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green tariff

IThe World Resources Institute tracks utility green tariff programs that offer long-term contracts for utility-scale renewable energy generation to certain, often large load customers. Any municipality located in a utility service territory offering this program is presumed to have this option available.

green pricing

NREL maintains an extensive compilation of existing utility green pricing programs that allow certain customers to purchase green power on a monthly basis. Any municipality located within a utility’s service territory that offered a green pricing program at the time of data collection is presumed to
have this option available.

T&G utility green pricing

Some programs not known to be offered by the distribution utility were known to be offered by its transmission and generation utility. At current, the only example is Tennesse Valley Authority (TVA). If a program is offered by TVA or another transmission and generation utility, it is assumed to be
lavailable across all distribution utilities served by the relevant utility.

GP cents/kWh

If known, the cost per kWh for the green pricing program is listed.

unbundled recs

IThe procurement of unbundled renewable energy credits (RECs) was assumed possible for all municipalities in all states.

unbundled compliance recs

[The procurement of unbundled RECs used for compliance with a state renewable portfolio standard (RPS) was assumed possible for all municipalities within a state with an RPS.

ifull retail choice

States with restructured electricity markets allow retail electricity customers to choose from competitive electricity suppliers. Thirteen states allow full retail choice (CT, DE, IL, MA, MD, ME, NH, NJ, NY, OH, PA, RI, and TX). Municipalities located within any of the above states is presumed to have full
or partial retail choice available.

partial retail choice

States with restructured electricity markets allow retail electricity customers to choose from competitive electricity suppliers. Eight states offer more limited partial choice, typically to large commercial and industrial customers (CA, GA, MI, MT, NV, OR, VA, and WA). Municipalities located within
lany of the above states is presumed to have full or partial retail choice available.

wholesale market access

IAccess to wholesale markets was assumed for utilities operating in states within an ISO/RTO region, namely: California ISO (CAISO); Electric Reliability Council of Texas (ERCOT); ISO New England (ISONE); Midcontinent I1SO (MISO); New York ISO (NYISO); PJM; and Southwest Power Pool (SPP). Any
municipality located in utility service territories participating in an ISO/RTO was presumed to have this option available.



https://openei.org/doe-opendata/dataset/renewable-electricity-procurement-options-data

Estimated Housing Units by Type and Area Median Income for

H ou Sl ng by Type & Rochester, New York in 2015

The following chart provides estimated housing types by area median income (AMI) and tenure (renter- or owner-occupied).
I n CO m e The U.S. Department of Housing and Urban Development (HUD) defines “very-low income” as households earning 50% or

less of AMI for a given location. Income and housing data can help cities understand their low- and moderate-income
community characteristics and design programs, policies, and goals to benefit lower income residents. Additional data and
analysis may be found on the Low-Income Energy Affordability Data (LEAD) Tool on OpenEL
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Low-Income Energy Affordability -

| Renter-occupied households earning Owner-occupied households
0%-30% of area median income (~1,471 earning 0% - 30% of area median
households) spent an average of 17% of income (~404 households) spent an

] income on utility bills in Kingston, NY average of 24% of income on utility

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

utility bills

Aug. Energy Burden (% Income)
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https://www.energy.gov/eere/slsc/maps/lead-tool
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https://maps.nrel.gov/re-atlas/

Access SLOPE: Q&A

https://gds.nrel.gov/slope

Share Comments and Megan Day, AICP
Questions:

www.nrel.gov
slope@nrel.gov &

NREL/PR-7A40-76412
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