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Executive Summary

This report documents an electricity planning study for the community of New
Shoreham, Rhode Island (aka Block Island), conducted under the U.S. Department of
Energy (DOE) Energy Technology Innovation Partnership Project (ETIPP) by a national
laboratory analysis team comprising staff from Lawrence Berkeley National Laboratory.
The national lab team was assisted by community development specialists at the Island
Institute, based out of Rockland, Maine.

Block Island is a 7-mile-long and 3-mile-wide island that sits 12 miles off the southern
coast of Rhode Island, covering 7,000 acres. The community has roughly 1,200 year-
round residents but swells to 15,000-20,000 in the summer. More than 43% of the land
mass on Block Island is preserved for open space (Block Island Tourism Council 2025).

Block Island is served by the Block Island Utility District (BIUD) dba Block Island Power
Company. Up until 2017, the island’s electricity was supplied by a fleet of on-island
diesel generators. However, the construction of the nation’s first offshore wind facility,
Block Island Wind Farm, allowed the island’s electric grid to be interconnected with the
mainland through National Grid’s Sea2Shore submarine cable (Block Island Power
Company 2025). Because the submarine cable from the mainland to Block Island and
from Block Island to the offshore wind farm were sized and installed specifically to
transmit electricity from the offshore wind farm to the ISO New England electric grid, the
owners of the wind farm (drsted) only allowed BIUD to import electricity to the island via
the cable. As a result, the utility’s ability to export any electricity from the island to the
mainland was restricted. In addition, the removal of the underground diesel fuel storage
tanks in 2019 meant that BIUD now relies almost exclusively on electricity generated off
the island. As a result, the community is now subject to the reliability of the submarine
cable. Any outage, regardless of how frequent it may occur, forces BIUD to quickly start
what are now its emergency backup diesel generators, as well as to procure and
schedule sufficient fuel deliveries to meet its limited fuel storage capabilities and to
generate enough electricity until the necessary repairs are completed on the cable to
restart it. Lastly, in response to the Block Island community’s priorities, the cooperative
utility has pursued over the past several years long-term power purchase agreements
with electricity suppliers who can either provide energy generated exclusively from
renewable resources or provide renewable energy credits to offset any energy
generated from fossil-fuel based power plants.

The Block Island community applied to ETIPP in May 2023. The community requested
technical assistance on the following two issues:

1. To improve the community’s understanding of the current electricity system on
the island.

2. To perform a forward-looking assessment of the island’s electricity supply and
demand opportunities that could help inform decision-making to address the
community’s goals around efficiency, resilience, and affordability.
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The application was accepted, followed by a series of conversations between BIUD,
Block Island community members, and the technical lab team to develop a scope of
work. The results included the following:

e Energy Roadmap to 2040 development. The technical team will perform an
assessment of viable on-island solar and wind resources, develop an electricity
demand forecast for 2040 based on community priorities around the adoption of
specific electricity-focused technologies, and analyze a number of different
electricity supply scenarios, which all ensure on-island biofuel and solar resources
can meet 100% of the peak demand for electricity per community priorities, and
demand scenarios, which vary by the level of adoption of these electricity-focused
technologies per community priorities, in 2040 illustrating key trade-offs associated
with critical areas for decision and policymaking. The community and BIUD would
then use the results to make more informed decisions about future on-island
resource development and demand-side end use program development.

This report presents the inputs, assumptions, and outcomes of the Energy Roadmap to
2040. Based on the analysis contained in this report, the technical team identified the
following key takeaways for the community of Block Island in line with the broad areas
of interest conveyed during the technical team’s initial conversations with both BIUD
and the island’s year-round residents during public meetings:

¢ Sufficiency. Block Island has more than enough developable land (see Figure ES-
1) and rooftops for solar resources to meet 100% of the island’s peak demand for
electricity in 2040. As a result, all modeled scenarios allow the community to meet
its goal of supplying 100% of its annual electricity needs with a portfolio of on-
island biofuel and solar resources and off-island renewable energy resources
under purchased-power agreements, per stated community priorities.
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Block Island Community Solar Assessment
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Figure ES-1. Areas on Block Island suitable for community solar development

¢ Self-reliance. Because of the variable nature and diurnal/seasonal patterns of
solar photovoltaic electricity production that does not perfectly align with the timing
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and level of demand for electricity on Block Island, there is no modeled scenario
that will allow the island to be 100% self-reliant. Instead, on-island resources could
meet up to 45% of the island’s annual electricity needs, leveraging battery storage
devices to avoid curtailments (i.e., electricity that is produced but not injected onto
the local power grid and thus wasted) of on-island solar electricity production (see
Figure ES-2).
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Figure ES-2. Share of on-island vs. imported electricity to meet Block Island demand with and without
batteries

o Self-adequacy. Because of a lack of alignment between on-island electricity
production and demand coupled with the island’s inability to export excess
generated electricity to the mainland, there is no modeled scenario that will
(economically) allow the entire Block Island electric grid to be 100% resilient.
Instead, on-island electricity resources are predicted to fully meet Block Island’s
electricity demands in up to 30% of the hours in 2040, even with sufficient battery
storage devices to completely avoid curtailment when on-island supply exceeds
on-island demand for electricity (see Figure ES-3).
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Figure ES-3. Share of hours in the year with no imported electricity

o Affordability. BIUD’s current electric supply costs are a little over 6.1 cents
(¢)/kilowatt-hour (kWh). Modeled supply costs across all scenarios in 2040 are
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14%-65% higher than current supply costs, in real terms. Achieving the
established goals demand forecast and relying on curtailment to manage off-island
export constraints creates the lowest modeled supply rate level (7.0 ¢/kWh);
whereas achieving the status quo goal demand levels and leveraging batteries to
manage excess on-island electricity production results in the highest modeled
supply rate level (10.1 ¢/kWh) (see Figure ES-4 for the full range in scenario-driven
supply costs by demand level and approach to managing off-island electricity
export restrictions). The team did not account for any outage costs avoided in
these calculations because of the assumed existence of utility-controlled battery
storage systems for resiliency.
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Figure ES-4. Range in scenario-driven BIUD supply costs (¢/kWh)

To achieve these goals, the Block Island community and its cooperative utility would
need to be deliberate in their efforts to promote on-island solar development as well as
achieve highly aggressive on-island energy efficiency and electrification goals. In the
former case, BIUD and its stakeholders could consider issuing requests for proposals
for community solar development, ideally in locations identified in this analysis, as its
deployment is more controllable than rooftop solar photovoltaic adoption. However,
without the procurement and management of utility-controlled battery storage devices,
BIUD will likely need to curtail some community solar energy output to ensure grid
stability. In this case, BIUD would still need to pay for the output (total solar integrated
onto the grid AND the total curtailed) because of typical contractual arrangements.
Achieving the established goals demand forecast would require addressing long-
standing barriers to the adoption of energy efficiency and electrification measures.
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1 Introduction

The U.S. Department of Energy (DOE) Energy Technology Innovation Partnership
Project (ETIPP) works with coastal, remote, and island communities seeking to
transform their energy systems and increase energy resilience. DOE national
laboratories partner with regional organizations to provide technical assistance to
address selected communities’ energy needs.

This report documents an energy system planning study for the town of New Shoreham,
Rhode Island (a.k.a. Block Island), conducted under ETIPP technical assistance by a
national laboratory analysis team comprising staff from Lawrence Berkeley National
Laboratory. The national lab team was assisted by community development specialists
at the Island Institute based out of Rockland, Maine.

1.1 Block Island Overview

Block Island is a 7-mile-long and 3-mile-wide island that sits 12 miles off the southern

coast of Rhode Island, covering 7,000 acres. The community has roughly 1,200 year-

round residents but swells to 15,000-20,000 in the summer. Approximately 43% of the
land mass on Block Island is preserved for open space (Block Island Tourism Council

2025).

Block Island is served by the Block Island Utility District (BIUD) dba Block Island Power
Company. Up until 2017, the island’s electricity was supplied by a fleet of on-island
diesel generators. However, the construction of the first offshore wind facility, Block
Island Wind Farm, allowed the island’s electric grid to be interconnected with the
mainland through National Grid’s Sea2Shore submarine cable (Block Island Power
Company 2025). Because the submarine cable from the mainland to Block Island and
from Block Island to the wind farms were sized and installed specifically to transmit
electricity from the offshore wind farm to the ISO New England electric grid, the owners
of the wind farm (Qrsted) only allow BIUD to import electricity onto the island via the
cable. As a result, the utility’s ability to export any electricity from the island to the
mainland is restricted.

The removal of the underground diesel fuel storage tanks in 2019 meant that BIUD now
relies almost exclusively on electricity generated off the island. As a result, the
community is now subiject to the reliability of the submarine cable. Any outage forces
BIUD to quickly start what are now its emergency backup diesel generators, as well as
to procure and schedule sufficient fuel deliveries to generate enough electricity until the
necessary repairs are completed on the cable to restart it.

In response to the community’s priorities, the cooperative utility has pursued over the
past several years long-term power purchase agreements with suppliers who can either
provide renewable energy credits to offset any energy generated from fossil-fuel based
power plants or provide energy generated exclusively from renewable resources. The
BIUD, with strong community support, appears committed to continuing this electricity
procurement strategy for the foreseeable future.
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1.2 Project Overview

The Block Island community applied to ETIPP in May 2023, requesting technical
assistance to improve understanding of the current electricity system and perform a
forward-looking assessment of the island’s supply-and-demand opportunities. This effort
could help inform decision-making to fulfill the community’s goals, which include issues
like reliability and affordability.

The application was accepted, followed by a series of conversations between BIUD and
the technical lab team to develop a scope of work. The results included the following:

e Energy Roadmap to 2040. The technical team will perform an assessment of
viable on-island solar and wind resources, develop an electricity demand forecast
for 2040 based on community priorities around the adoption of specific electricity-
focused technologies, and analyze a number of different electricity supply
scenarios, which all ensure on-island biofuel and solar resources can meet 100%
of the peak demand for electricity per community priorities, and demand scenarios,
which vary by the level of adoption of these electricity-focused technologies per
community priorities, in 2040 illustrating key trade-offs associated with critical areas
for decision and policymaking. The community and BIUD would then use the
results to make more informed decisions about future on-island resource
development and demand-side end use program development.

This report presents the inputs, assumptions, and outcomes of the Energy Roadmap to
2040.

Block Island’s Energy Roadmap to 2040 2



2 Block Island’s Future Energy Demand

Developing a robust energy roadmap requires understanding future electricity demand.
The demand forecast provides this understanding via a scenario-based evaluation of
the potential impacts of different adoption rates associated with various technologies on
Block Island’s energy consumption. This section explains how the technical team
developed the demand forecast, which serves as a critical input for the subsequent
techno-economic analysis.

The primary challenge in creating this forecast is to project future load in a way that
accounts for the key drivers of demand growth, particularly the adoption of energy
efficiency and electrification technologies. To address this challenge, the technical team
developed the following two scenarios reflecting different adoption levels of energy
efficiency and electrification technologies (see Section 5 for more information):

1. Status-quo. Adoption rates are held constant at historical levels concerning
energy efficiency and electrification technologies.

2. Established goals. Adoption of energy efficiency and electrification technologies
sufficient to meet state-level objectives in Rhode Island or aggressive national
goals.

2.2 Demand Forecast Methodology

The technical team constructed the demand forecast using a composite, “building block”
methodology (Figure 1). This method systematically layers the incremental load impacts
of new technologies onto a baseline projection of growth within existing electricity
consumption. It also ensures a transparent analysis that allows for the clear attribution
of load growth to its constituent drivers.

Full Home
Electrification

Building (FHE)

Electrification
Transportation (BE) & Energy
Electrification Efficiency (EE)

Distributed PV (EVSE)
(DPV)

Baseline
Existing Load
and
Forecasted
Peaks

Figure 1. Building blocks of the demand forecast.

Block Island’s Energy Roadmap to 2040 3



The core components of the forecast include:

e Baseline load. This component represents existing electricity use, derived from
historical BIUD system data. It is scaled through 2040 using utility-provided
forecasts for seasonal peak demand growth.

¢ Distributed solar photovoltaics (DPV). This component quantifies the impact of
existing behind-the-meter solar generation, which reduces metered load when on-
site solar electricity production can first be self-consumed. The output is modeled
using the PVWatts tool to reconstruct the island’s true gross electricity consumption
in 2024 (OpenEl 2014).

e Transportation electrification (electric vehicle supply equipment [EVSE]). This
component projects the future load from residential and public EV charging. The
hourly load profiles are derived from the National Renewable Energy Laboratory’s
(NREL’s) Transportation Energy & Mobility Pathway Options (TEMPO) model (Yip
et al. 2023).

¢ Building electrification, energy efficiency, and full home electrification. These
components model the load impacts from the adoption of electric heat pumps, heat
pump water heaters, and building envelope efficiency measures. The impacts are
derived from NREL's ResStock model, a simulation tool that models the energy
consumption of the U.S. housing stock (Wilson et al. 2021).

A key challenge was adapting the state- and national-level energy models to reflect the
unique characteristics of Block Island. Because of the limited availability of island-
specific data, this analysis used allocation factors and statewide data to localize the
model inputs. The assumptions made during this localization process directly affected
the validity of the resulting forecast and represents a primary source of uncertainty. This
section of the report documents this and other uncertainties as they can affect each
component of the demand forecast.

2.2.1 Baseline Electrical Load

The baseline electrical load forecast represents the projected evolution of electricity
demand from existing uses, exclusive of new electrification technologies. The technical
team developed the 8,760-hour load profile through the following multistep process:

1. Establish reference year. The technical team used the 2024 hourly load profile,
derived from BIUD’s metered data on electricity imports via the submarine cable
as the initial reference. The team filled gaps in the hourly data, which may result
from meter read errors or cable outages, using a linear interpolation method to
create a complete dataset.

2. Apply growth factors (2025-2035). For the period from 2025 to 2035, the
technical team calculated growth factors using BIUD-provided forecasts for
summer (July) and winter (February) peak demand. The team applied the
projected relative change in the summer peak as a growth factor to all hours in
the summer season (June-August), and applied the same methodology for the
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winter peak and winter season (December—February). This method scales the
8,760-hour profile for each year while preserving the underlying seasonal and
diurnal load shapes observed in the reference year data.

3. Extrapolate growth (2036—2040). As utility-provided peak forecasts were not
available beyond 2035, the technical team extrapolated the growth for the final 5
years of the forecast period using a linear trend derived from the 2025-2035
reference data.

4. Incorporate residential customer growth. The technical team applied a
compounding annual customer growth rate of 1.0% to the residential portion of
the load. The team determined this rate from the observed average change in
BIUD residential customer accounts from 2021 to 2023.

The forecast for baseline electrical load from 2025 to 2040 is essentially a linear
extrapolation of peak demand growth, which assumes that recent growth trends will
continue unabated. Alternative growth patterns (e.g., accelerating, decelerating, or S-
curve growth) could yield different long-term peak demand values and therefore
accelerate or delay the projected impacts from the demand forecast.

2.2.2 Distributed Solar Photovoltaics Load

Existing DPV systems produce energy that customers either consume behind the
meter, under BIUD'’s previous net-energy metering (NEM) program, or inject directly into
the local electric grid, under the current buy-all-sell-all' (BASA) program. In the former
case, this self-consumed energy is not recorded as a utility sale; therefore, it represents
missing load that must be quantified and added back to the baseline to reflect the
island’s true total electricity consumption.

The DPV modeling process involved the following four steps:

1. Simulate representative array. The technical team used a PVWatts simulation
of a representative 1-kilowatt (kW) solar array located at 10 Beach Ave, New
Shoreham, Rhode Island (OpenEl 2014). For more information on the inputs, see
Appendix D.

2. Scale to existing fleet. The resulting 1-kW hourly generation profile was then
scaled to each of the 52 existing net energy metered installations on the island
based on their specific system capacities, which total 208.1 kW, as provided to
the technical team by BIUD.

3. Develop representative residential load profile. To estimate DPV self-
consumption, the technical team developed a representative residential load
profile to compensate for the absence of granular hourly data. This data gap
introduces uncertainty into this part of the analysis. The representative hourly
load shape was created using an NREL ResStock baseline profile for the region,

' This type of compensation is also referred to as a qualifying facility tariff.
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which was then scaled by the average electricity consumption for a typical Block
Island residential customer (Wilson et al. 2021).

4. Calculate self-consumption. For each hour, the estimated DPV generation was
compared to the representative residential load profile. DPV output that was less
than or equal to the customer’s load was classified as self-consumption. This
self-consumption was then aggregated for all 52 systems and added back to the
baseline load forecast for all years.

A key assumption in this analysis is that no new NEM systems are added after the
baseline year, which is consistent with BIUD’s current program plans (Block Island
Utility District 2025). Under the current BASA tariff, future DPV installations will export
all generated electricity to the grid using separate meters. This method prevents the
issue of additional missing load that could arise from new installations.

2.2.3 Total Baseline Electrical Load Before Electrification

Combining the baseline load forecast and the estimated DPV self-consumption yields
the total baseline electrical load before the addition of new energy efficiency and
electrification technologies. Table 1 summarizes the key metrics for this baseline
forecast.

Table 1. Summary of Baseline Electrical Load Before Electrification

Total Baseline Electrical Load Before
Electrification

Total Load (megawatt-hour [MWh]) 18,473 22,011

Peak (megawatt [MW]) 5.926 7.154

Peak Hour August 2, 2026; 6:00 August 2, 2040; 6:00
p.m. p.m.

Peak % Change in Peak - 20.72%

2.2.4 Transportation Electrification

The demand forecast includes the additional electrical load from residential level 1 and
level 2 chargers, as well as public direct current fast chargers. The technical team
created these load profiles using NREL's national TEMPO database, a comprehensive
U.S. transportation demand model that simulates vehicle ownership, travel behavior,
and charging patterns (Yip et al. 2023).

To align with the primary forecast scenarios, the technical team selected 2050 EV
charging load profiles based on two distinct EV adoption cases from the TEMPO
database:
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« Annual Energy Outlook reference case. This case, corresponding to the status
quo scenario, projects a slow, market-driven adoption of EVs consistent with the
U.S. Energy Information Administration’s 2018 Annual Energy Outlook.

o Electrification Futures Study high electrification. This case, corresponding to
the established goals scenario, assumes a more rapid, policy-driven adoption of
EVs consistent with NREL's National Electrification Futures Study.

To localize each load curve for Block Island, the technical team started with the Rhode
Island portion of the dataset and scaled each to the Block Island level using the
proportional relationship between the EVs registered on Block Island and EVs
registered in rural zip codes across Rhode Island (U.S. Census Bureau 2020;
Department of Environmental Management 2024).

Figure 2 summarizes the impacts of each EV adoption case on the demand forecast
after applying this localization.

Average Daily EVSE Load Average Daily EVSE Load
AEO Reference Case - 2040 EFS High Electrification - 2040
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Figure 2. Average daily impacts from modeled EVSE load.
Note: AEO = Annual Energy Outlook; L1 = level 1; L2 = level 2; EFS = Electrification Futures Study

The EV electrical load included in the demand forecast may not fully capture unique
local factors, such as higher tourist-driven EV charging demand during the summer or
different vehicle preferences shaped by island driving conditions. This approach
implicitly assumes that Block Island’s EV adoption rate, charging behavior, and vehicle

mix will grow in direct proportion to other rural areas in the state, which is not
guaranteed.

Moreover, the EV load forecast assumes “ubiquitous charger access” and “immediate
charging” (Yip et al. 2023). Real-world charging patterns, which may be influenced by
electricity prices (time-of-use rates), convenience, or delay in the adoption of EVSE

technology, could significantly shift the timing of EV load and reduce its coincidence
with system peaks.
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2.2.5 Building Electrification and Energy Efficiency

The technical team identified load changes from residential building energy efficiency
and electrification technologies via a two-part process: (1) by quantifying the hourly
impact on load from each technology, and (2) by projecting the cumulative adoption of
each technology over the forecast horizon.

The hourly load impact for each technology (an increase for electrification or a decrease
for efficiency) is based on the ResStock model (Wilson et al. 2021). The technical team
created a unique 8,760-hour “delta load” shape, representing the change in
consumption from the ResStock baseline profile for each of the following technology
packages:

Heat pumps. Based on replacing a fuel heating system with an ENERGY STAR®
air-source heat pump that retains the old system for supplemental heating.

Heat pump water heater. The load impact of a heat pump water heater, isolated
from a full home package.

Building envelope (light touch). Savings based on upgrading attic insulation to
International Energy Conservation Code Residential 2021 standards and
achieving a 30% reduction in air leakage.

Heat pumps and building envelope. A single package that bundles the heat
pump and building envelope upgrades.

Full home electrification. A comprehensive package combining the heat pump
and envelope measures with the electrification of all other major appliances (e.g.,
clothes dryer, cooking range).

The technical team created adoption levels for these technology packages using
projections from two sources:

Heating Sector Transformation in Rhode Island (Murphy and Weiss 2020).
This report provides a summary of anticipated changes to the heating sector in
Rhode Island based on the Resilient Rhode Island Act. Using the report’s Mixed
Adoption Scenario, Rhode Island heat is provided by both electric and nonelectric
sources and projects two-thirds of customers with existing nonelectric heating
switch to heat pumps by 2050.2 The report also identified that one-third of all
energy audits lead to adoption of weatherization (i.e., building envelope) measures
and such audits are on track within Rhode Island to be complete for all housing
stock by 2040.

Final 2024 Heating Electrification Forecast (ISO New England 2024). This
report provides forecasted projections of adoption rates for various technologies
through 2050, including adoption rates specific to Rhode Island (ISO New England

2 The report included additional “bookend scenarios,” which appear to be used as bounding on the
forecasts included in the report rather than forecasts of actual adoption rates.
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Load Forecasting Committee 2024 ). Heat pump adoption is forecasted at 66% and
electrified water heating at 48%. The ISO forecast differentiated each forecast by
fuel types, so this analysis combined them into a single weighted average for each
technology type.

The pool of eligible customers for each technology was estimated using U.S. Census
data for Block Island (U.S. Census Bureau 2020). This analysis assumes 86% of homes
(those without existing electric heat) are eligible for air-source heat pump upgrades, and
82% of the housing stock (homes built before 2010) are eligible for upgrades to the heat
pump water heater or building envelope. The adoption rates mentioned earlier were
localized to Block Island by keeping the same relative proportion of adoption for Rhode
Island but applied to Block Island’s population numbers.

The technical team then calculated the total impact from each technology by multiplying
the per-technology hourly delta load shapes by the cumulative number of Block Island
homes projected to adopt each technology annually under the status quo and
established goals scenarios. The effect accumulates over the forecast horizon, as the
impacts from each year’s adoptions are added to the total. Figure 3 shows the
cumulative adoption by 2040 of each technology (excluding heat pumps when
combined with building envelope) across scenarios using the methodology outlined in
this section.

2.2.5.1 Example: Calculating the impact of heat pumps in the "status quo”
scenario

To illustrate this process, consider the load impact from heat pumps in a single hour,
6:00-7:00 p.m. on a cold day in January for the year 2027.

1. Determine the per-unit delta load. Using the load curves established earlier, for
a representative home, installing a new heat pump increases electricity demand
by about 3.0 kWh at this specific hour.

2. Calculate cumulative adoptions. The status quo scenario projects that 8 new
homes adopt heat pumps each year. The forecast begins in 2025. By the start of
2027, adoptions from 2025 and 2026 have occurred. Therefore, the cumulative
number of adopted heat pumps is: (8 adoptions in 2025) + (8 adoptions in 2026)
= 16 cumulative adoptions.

3. Calculate the total load impact. The total impact for this specific hour is the
per-unit delta load multiplied by the cumulative number of adoptions. 3.0
kWh/home x 16 homes = 48 kWh.

Thus, for this single hour in January 2027, the total additional load placed on the Block
Island grid from all heat pumps adopted under the status quo scenario is 48 kWh. This
same calculation is performed for all 8,760 hours of each year and for every measure to
build the complete, aggregated demand forecast for 2025 and 2040.
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Figure 3. Cumulative adoption rates for all measures.

Note: WH = water heaters; EE = energy efficiency

Each curve does not necessarily translate into actual usage of a typical home on Block
Island because the ResStock model uses statistically representative models based on
regional data, not actual buildings (Wilson et al. 2021). Although this approach captures
general characteristics, it may not reflect unique local construction practices or building
conditions.

Additionally, the final adoption rates rely on assumptions about customer behavior that
may not reflect the real world. The report from Murphy and Weiss (2020) uses a 3%
social discount rate to compare the lifetime costs of heating options. However, the
report also acknowledges that individual consumers often require much shorter payback
periods for energy investments and may be deterred by the high upfront capital costs of
heat pumps—a factor not fully captured by the low discount rate. In addition, Murphy
and Weiss (2020) assume that by installing a heat pump, a customer avoids the future
expense of installing or replacing a central air conditioning unit. This benefit may not
reflect Block Island, however, because it has a distinct microclimate.

Overall, the alignment between Murphy and Weiss (2020) and the ISO Forecast with
heat pump adoption rates suggests the veracity of both forecasts, as they were
developed independently. Moreover, the ISO Forecast relies on open-source models
and the NREL ResStock database, whereas Murphy and Weiss (2020) used a
proprietary model further validating the underlying methodology of both reports.

Block Island’s Energy Roadmap to 2040 10



2.3 Key Assumptions for Load Projections

The demand forecast relies on a series of key assumptions that are critical to
interpreting the results. In addition to the specific modeling assumptions noted
previously, the following general assumptions apply:

« Background efficiency/changes in historical trends. The forecast does not
explicitly model changes in background energy efficiency or deviations from
historical building trends that may result from evolving building codes or
appliance standards.

o Residential load share. It is assumed the relative share of total system load
between residential and nonresidential customers remains constant throughout
the forecast period in BIUD’s service territory, based on historical monthly
averages from 2021 to 2023.

« Weather data. Technology load impacts are simulated using a single 2018
weather year, which may not represent the full range of potential weather
conditions over the forecast horizon.

o System operation. For forecasting purposes, the model assumes the submarine
cable, on-island generation, and metered load are fully operational and do not
simulate outages or other emergent grid conditions.

A critical validation of the methodology is whether it can accurately reflect Block Island’s
highly seasonal residential occupancy. The model addresses this through its
fundamental design. Because the incremental load from new heating technologies is
calculated as a function of the total residential system’s load, which inherently captures
the significant drop in winter demand, the added load from electrification is
proportionally smaller during low-occupancy winter months. The resulting reduced load
ensures the newly electrified load best represents the smaller year-round population on
Block Island.

2.4 Results From the Demand Forecast for 2040

The final aggregated 8,760-hour load forecast synthesizes all of the previously
described components into two distinct visions of Block Island's energy future: status
quo and established goals.

Table 2 summarizes the primary quantitative outcomes, comparing key system metrics
at the beginning and end of the forecast period. This comparison highlights the profound
difference in the scale of load growth between the two scenarios.
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Table 2. Summary of Demand Forecast Results

Percent
Change

Status quo 19,856 28,887 +45%

Total Load (MWh)
Established goals 20,110 45,021 +124%
Status quo 6.3 8.1 +29%

Peak Load (MW)
Established goals 6.4 13.1 +105%
Status quo 1.0 1.5 +50%

Low Load (MW)
Established goals 1.0 2.0 +100%

Under the status quo scenario, total annual energy consumption grows by 45%, with
peak demand increasing by 29%. In contrast, the established goals scenario projects a
124% increase in total energy and a 105% increase in peak demand, more than
doubling the system’s peak load by 2040.

Beyond the magnitude of growth, a significant finding is the fundamental change in the
island’s load profile under the established goals scenario while maintaining the
proportion of summer vs. year-round residents. Heating electrification drives this
transformation almost entirely. As Figure 4 shows, by 2040 in the established goals
scenario, building electrification measures are the dominant drivers of the system’s new,
higher winter peak. The aggressive adoption of electric heat pumps transforms the
BIUD system from its historical summer-peaking profile to a distinctly winter-peaking
one.
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Figure 4. Breakdown of peak hour load by component and season (established goals scenario).

Note: DCFC = direct current fast charger

2.5 Risks and Limitations

Uncertainties affect any long-term forecast and assessing the impact of such risks is
critical for interpreting the results and for future planning efforts. Risks and limitations of
each component of the forecast have been noted in their respective sections. Additional
key risks and limitations of this forecast include:

¢ Geographic allocation of travel. This forecast makes no assumption about the
impacts from travel and associated energy consumption that may differ from what
was included in the baseline electrical load forecast.

¢ Constant customer-class load share. The analysis assumes the proportional
split between residential and nonresidential building load remains constant over
time. Significant changes in the island’s commercial sector or housing patterns
could alter this ratio, shifting the overall load profile. The effect of changing this
assumption is additionally compounded because there is no modeling of
commercial electrification in the demand forecast.

e Constant year-round customer share. The analysis assumes the proportional
split between summer-only vs. year-round electric utility customers remains
constant over time. Significant changes in the island’s population of year-round
residents would significantly alter the overall load profile.

e Economic and market barriers. The high upfront cost of technologies like heat
pumps is a significant barrier to adoption, particularly for low- and moderate-
income households. The analysis does not model the impact of consumer
economics, payback periods, or the availability of financing on adoption decisions,
or the “information deficit” among consumers and installers regarding heating
technologies.
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In summary, this forecast should be interpreted as a rigorous analysis of the potential
for grid impacts if certain adoption pathways are realized, rather than a prediction that
they will be realized, or that their effects are certain. The energy profile of Block Island

in 2040 will depend as much on real-world barriers as it will on tackling the outcomes
identified in this report.
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3 Energy Resource Assessment for Block Island

3.1 Community-Scale Solar and Wind Resource Assessment

This assessment evaluated the land on Block Island with the intent of establishing an
estimate of the total area that was reasonably viable for developing community-scale
solar resources or alternatively community-scale wind resources, per stated community
priorities. The technical team developed a set of criteria for suitability for reasonably
viable community-scale solar or wind development using publicly available geographic
information system (GIS) source data and data layers. The technical team then
developed specific criteria to exclude particular areas within parcels of land on Block
Island that were categorized as not suitable, similarly using publicly available GIS
source data and data layers. The land area that did not meet these exclusion criteria
was considered viable for either community-scale solar or wind development.

3.1.1 Methodology and Assumptions

The town of New Shoreham public and private parcels formed the basis of the analysis.
All community-scale solar and wind development criteria were considered against a
publicly available parcel-level GIS dataset. Once the technical team established all
relevant criteria, it categorized suitability criteria by attributes for inclusion and exclusion
of community-scale solar or wind development. All criteria employed are documented in
Appendix A.

Parcels were split up by categorized criteria and then portions within unsuitable areas
were excluded from consideration. Figure 5 provides an example of the categorization
and exclusion process with wetlands and their buffer zones. All criteria employed
regarding wetland and buffer zones are documented in Appendix C.
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Figure 5. Example of the inclusion/exclusion process for community-scale wind and solar development

Given a minimum commercially viable community-scale solar array size of 50 kW, the
technical team excluded all plots less than 0.25 acres. Multipart or noncontiguous
features of remaining parcel areas (the plots) were separated into individual parts and
the area was recalculated. Areas less than 1 quarter acre were excluded from
consideration.

Likewise, given a minimum commercially viable community-scale wind tower height of
110 meters to the blade tip, the technical team applied a 110-meter setback
requirement to all remaining reasonably viable plots of each parcel, excluding any plots
that violated this requirement.

3.1.2 Results

The final assessed reasonably viable area for ground-mounted single-access tracking
community-scale solar development totaled 720 acres,? corresponding to 140

3 The technical team identified the Block Island State Airport as a potentially viable site for a community
solar array given its substantial acreage, respective to total island acreage, and high level of solar
irradiation (i.e., limited to no shade). However, given its primary use as a general aviation airport, the
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megawatts direct current (MWaqc) based on assumed capacity density of 48 MWqc per

square kilometer (km?) (Waechter et al. n.d.), as shown in Figure 6.

0ld Briton

=
=
T
3
=
o=
[
a
©
[~
duf
g
2
o
9
@D

l Not suitable for Community Solar Development

J2xm
[5.000 8

[}l Suitable for Community Solar Development
Figure 6. Area on Block Island suitable for community-scale solar development

technical team determined that this particular site required further investigation. Additional research into
federal and state regulations that might limit land use for community-scale solar development resulted in

additional restrictions being placed on this specific parcel, resulting in its exclusion from CS development.

See Appendix B for more details.
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After applying all suitability criteria for community-scale wind development, all plots
were ultimately excluded.* The final assessed reasonably viable area for community-
scale wind development totaled 0 acres, corresponding to 0 MWqc based on assumed
capacity density of 3 MWgc per km? (McCabe et al. 2022), as shown in Figure 7.

Figure 7. Area on Block Island suitable for community-scale wind development

4 The technical team acknowledges that the transfer station is designated as a Public Utility Zone in
§321.B in the New Shoreham Code of Ordinances. However, the regulations state that any installed
turbine cannot exceed the 88-meter tip height. Given this assessment, the smallest commercially viable
tower exceeds that limit, therefore the technical team determined that there was no viable area on Block

Island for community-scale wind development, absent changes in the technology or changes in
regulations.
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3.2 Distributed-Scale Solar Assessment

This assessment sought to determine the maximum potential for rooftop solar systems
on Block Island. The technical team evaluated the rooftops of residential homes on
Block Island with the intent of estimating the total capacity of reasonably viable fixed
roof-mounted distributed-scale solar systems (rooftop PV).

3.2.1 Methods and Assumptions

The technical team identified 25 different residential homes on Block Island that varied
by their location, shape, and size. This set of buildings was intended to act as a
representative, albeit small, sample for all current residences where rooftop PV could be
installed.

Using PV Watts, the technical team identified the viable rooftop space on each of the 25
residences that could reasonably accommodate a fixed solar PV array (see Table 3).
Dormers, vent stacks, chimneys, and other obstructions were avoided in this
assessment. As shown in Table 3, this produced an average fixed solar PV array size of
7.1 kilowatts direct current (kWqc).

Table 3. Rooftop PV System Capacity (kWac) for the Sample of Residences

S —

Count 25
Minimum Nameplate Capacity (kWaqc) 3.1
Average Nameplate Capacity (kWqc) 7.1
Maximum Nameplate Capacity (kWac) 20.8

Standard Development Nameplate

Capacity (kWac) Sl

The Block Island Utility District provided details for the set of interconnected rooftop
solar PV systems current as of November 2024, differentiated by the export
compensation program they were subscribed to: NEM or BASA. For the rooftop PV
systems participating in the NEM program, the technical team developed statistics for
the subset associated with residential customers, which was the focus of this analysis.
The Block Island Utility District did not provide identical information for the systems
installed under BASA, so the technical team was unable to make a similar differentiation
in the resulting statistics. However, the BIUD did indicate that it owned a 94 kWaqc
rooftop solar PV system under BASA. Accordingly, the technical team excluded this
system as it developed statistics to best represent residential-only rooftop solar PV
systems. Table 4 presents several basic statistics from these two sets of residential
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rooftop solar PV systems, which provide somewhat of a longitudinal assessment of how
rooftop PV system capacities have changed over time.

Table 4. Residential Rooftop PV System Statistics by BIUD Export Compensation Program

Count 51 16

Minimum Nameplate Capacity (kWac) 0.5 26
Average Nameplate Capacity (KWac) 2.8 3.4
Maximum Nameplate Capacity (kWqc) 6.7 9.9
Total Nameplate Capacity (kWac) 141.1° 53.8

To ensure the analysis did not overstate the size of new rooftop PV systems, the
technical team developed a simple weighted average of the NEM systems (25% weight
factor), BASA systems (25% weight factor), and PV Watts systems (50% weight factor).
This calculation resulted in an estimated forward-looking rooftop PV system capacity of
5.1 KWgc.®

3.2.2 Results

In November 2024, BIUD indicated it had 1,925 residential customers. Because 52
already had rooftop PV systems under the NEM program and another 16 had them
under the existing BASA program, this left 1,857 residential customers eligible to have a
5.1 kWaqc rooftop PV system installed by 2040. Thus, the final assessed reasonably
viable solar PV capacity totaled 9.47 MWqc.

3.3 Conclusion

As indicated by the results of the assessment, Block Island has on-island community-
scale and distributed-scale solar resources totaling roughly 149.5 MWqc. This amount
far exceeds any reasonable expectation of future demand on Block Island by several
orders of magnitude. The total suitable area for community-scale wind resource
development is zero.

5 The total nameplate capacity for all interconnected systems under net-energy metering as of November
2024 was 214.1 kilowatts direct current (kWqc), which includes nine commercial solar PV systems.

6 As of July 2025, the Block Island Utility District (BIUD) reported they had a total of 42 rooftop solar PV
system totaling 208.2 kW4 of capacity under the buy-all-sell-all program. The resulting average system
size was 5.0 kWqc, which is considerably larger than the average system size of 3.4 kWq from the
October 2024 data draw (see Table 4). This calculation further supports the assumption that future
installed rooftop solar PV systems are likely to be larger than historic installations.
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The intent of this assessment was to find a defendable “upper limit” to the solar and
wind energy resources available to the community of New Shoreham within its own
boundaries to inform follow-on energy resilience and energy independence policy
planning and economic decision-making. These results suggest that solar generation
potential will not be a limiting factor in these efforts.
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4 Techno-Economic Modeling Methodology

This section outlines the methodology of the techno-economic model that was used to
assess each scenario in this analysis. By integrating the demand forecast from Section
2 and the solar and wind energy resource assessment from Section 3, the model
estimates the resulting on-island generation and its associated costs in 2040. This
techno-economic analysis provides the basis for assessing the difference between
potential pathways for the Block Island electricity system.

For each scenario, the model determines the combination of on-island generation,
curtailments or energy storage, and imported power required to meet the projected
hourly demand. The following subsections describe each type of supply-side resource
and the core logic of the model.

4.1 On-lsland Generation Sources

For each scenario, the model determines the combination of on-island generation,
curtailments or energy storage, and imported power required to meet the projected
hourly demand. This section describes each on-island supply-side resource within the
techno-economic model.

4.1.1 Biofuel Generation

In the spring of 2024, the technical team met with the BIUD team and the Town of New
Shoreham'’s facilities manager regarding an effort by the town to develop a biofuel
facility at the transfer station. Given the timing of those discussions relative to the timing
of this analysis, the technical team agreed with the BIUD team’s assessment that it was
most appropriate to include this as an on-island supply-side resource in 2040.

Accordingly, the model includes a firm, dispatchable, on-island biofuel generator as a
resource available to serve a portion of the island’s electrical load. The technical team
based the levelized cost of energy on NREL’s 2024 Annual Technology Baseline (ATB)
midcase projection for biofuel resources in 2040, which is estimated at $159/MWh
(NREL 2024).

The model assumes the generator operates with a constant output of 75 kW for 20
hours each day, from 2:00 a.m. to 10:00 p.m. This operational profile is a fixed
assumption based on BIUD input regarding the on-island generator (Block Island Utility
District 2024).

The fixed 20-hour dispatch profile is a model simplification based on the information
provided by BIUD. In practice, a generator of this type would likely be dispatched based
on economic signals to provide grid services or capacity during periods of high demand
or low solar or wind resource output.
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4.1.2 Solar Generation

The technical team generated hourly production profiles for all solar resources using
NREL’s PVWatts calculator (OpenEl 2014). Detailed assumptions and inputs into the
PVWatts calculator are available in Appendix C.

4.1.2.1 Net-Energy Metering Systems

NEM includes the 208.1 kWqc of existing behind-the-meter rooftop solar installations
operating under the now-closed NEM tariff. In the techno-economic model, the analysis
treats existing NEM systems as having zero marginal cost, as the utility does not incur a
direct fuel or power purchase cost for the energy they produce. This assumption does
not account for the administrative costs of the NEM program or any indirect grid support
costs.

Consistent with current BIUD program plans, the model assumes no new NEM systems
were added after 2024 (Block Island Utility District 2025).

4.1.2.2 Buy-All-Sell-All Distributed Solar

BASA includes new distributed solar installations operating under a BASA tariff, wherein
all generated electricity is exported to the grid. The total installed capacity is defined by
the adoption level in each scenario (e.g., sufficient to meet 30%, 50%, or 90% of the
2040 summer peak demand). The model assumes the compensation rate for BASA
resources is 81.38% of the total wholesale market purchase cost, a rate derived from
historical BIUD purchased power costs. For discussion of the market purchase cost
estimated in 2040, see Section 4.3.

The analysis includes existing BIUD-owned solar resources, which have a total capacity
of 94 kWqc. They receive the same compensation rate as all other BASA solar
installations.

Holding the BASA compensation rate constant as a flat percentage of long-term total
market purchase costs through 2040 is a simplifying assumption. Future tariff
structures, regulatory changes, or market conditions could alter this rate.

4.1.2.3 Community-Scale Solar

In each scenario, the analysis sizes the new, community-scale solar installations (i.e.,
installed capacity) to ensure 100% of summer peak demand is met by solar facilities
(i.e., BASA distributed-scale installations plus community-scale solar installations
equals 100% of summer peak demand). For example, if BASA distributed-scale solar
installations are set to provide 30 MW of a 100-MW summer peak demand, the model
would size community-scale solar installations at 70 MW.

The analysis bases the cost of community-scale solar on NREL’s 2024 ATB midcase
projection for distributed commercial-scale solar in 2040, which is $54/MWh (2022 U.S.
dollars). The analysis assumes community-scale solar projects are secured through
take-or-pay power purchase agreements (PPAs). Under these terms, the utility is
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obligated to pay for all energy generated, including any that must be curtailed because
of system constraints.

4.2 Management of Excess Generation

Given the submarine cable’s inability to export power, the model incorporates one of
two strategies in each scenario to manage hours when on-island solar generation
exceeds local demand. This option represents a key decision for Block Island between
investing in capital assets (batteries) to maximize the use of on-island solar resources
versus accepting operational energy reductions (curtailment) to minimize upfront costs.

4.2.1 Battery Storage Systems (Odd-Numbered Scenarios)

These scenarios use the NREL ATB’s representative 4-hour lithium-ion battery, which
has a 7,200-kWh storage capacity, an 85% capacity factor, inverter/storage ratio of
1.67, and inverter loading ratio of 1.3.7 (NREL 2024).8

The number of batteries deployed is determined by the amount of battery capacity
needed to absorb the highest daily excess on-island generation projected for that
scenario. In each hour, the model charges the batteries with any on-island generation
that exceeds demand. The stored energy is then dispatched in subsequent hours when
on-island generation is insufficient to meet demand, thereby reducing the need for
market purchases via the submarine cable. This strategy maximizes the value of on-
island solar resources and enhances energy self-reliance.

The analysis derives the annualized capital cost from the ATB’s 2035 projection for total
installed cost (including maintenance, battery degradation, and standard grid integration
costs without local infrastructure upgrades), resulting in an estimated annual cost of
$173,465 per battery over a 15-year operational life.® This estimated annual battery cost
represents the primary cost associated with this strategy. Although this analysis focuses
on energy arbitrage, it does not quantify the additional economic value batteries could
provide through ancillary services or by enhancing resilience during submarine cable
outages.

Using a standardized, large-scale commercial battery is a modeling simplification
dictated by the available data in the ATB. This approach likely overestimates the capital

7 For more information about the battery and Annual Technology Baseline’s (ATB’s) underlying
assumptions, see the 2024 ATB Excel Workbook: https://atb.nrel.gov/electricity/2024/data.

8 The inverter loading ratio (ILR) and inverter-to-storage-size ratio (ISR) both impact battery charge and
discharge. The ILR impacts the relative power output of the photovoltaic and storage assets, which
impacts discharge. The technical team accounted for the 1.3 ILR for hours in which the battery is
discharging by dividing the maximum possible discharge (1,800 kilowatt-hours multiplied by the number
of batteries) by 1.3. The ISR impacts the relative number of batteries by reflecting system limits imposed
by the inverter. The ISR thus places a practical limit on the number of batteries that can be effectively
integrated. The technical team capped the maximum number of batteries allowed using the ISR
calculation.

% The technical team assumed that the batteries would be contracted and most likely installed before
2040 to account for the realities of designing, acquiring, installing, and integrating multiple large-scale
batteries.
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cost compared to a system precisely sized for Block Island’s needs but provides a
conservative and consistent basis for comparison across scenarios.

The model sizes the battery system to ensure sufficient charging capacity is available to
prevent curtailment of on-island solar generation during summer months. However,
minor curtailments may still occur during winter if excess solar generation exceeds the
system’s maximum hourly charge rate or if the batteries are already fully charged.

4.2.2 Curtailment (Even-Numbered Scenarios)

In scenarios without battery storage, the model curtails any on-island solar generation
exceeding hourly on-island demand to maintain grid balance. To minimize direct utility
expenditures, the model follows a curtailment priority based on contractual obligations.°
It curtails BASA solar resources first, as the utility is not required to pay for nonexported
energy under the assumed tariff. If further on-island generation output reductions are
needed, the model then curtails community-scale solar resources.

Curtailed energy from BASA systems represent an opportunity cost'! to the system
owner but are not a direct expenditure for the utility. In contrast, curtailed energy from
community-scale solar systems represents a direct cost to the utility because of the
assumed take-or-pay contracts, which obligate payment for all generated energy
regardless of whether it is used. This distinction creates a direct financial incentive for
the utility to prioritize the curtailment of resources with more flexible payment terms.

This strategy avoids the high capital cost of batteries but results in wasted energy and
can create financial disincentives for solar developers. The model’s curtailment
hierarchy is based on assumed contract structures that may differ from those in future
PPAs.

4.3 Market Purchases

In all scenarios, market purchases via the submarine cable are the balancing resource
required to ensure Block Island’s grid reliability. When the combined output from on-
island generation and stored energy is insufficient to meet hourly demand, the model
procures the deficit from the mainland's wholesale electricity market. This resource is
especially critical for meeting demand during nighttime hours and periods of low solar
output.

'0 Alternative strategies could be pursued that coincide with other priorities. For example, a curtailment
strategy could be employed that prioritizes individual customer systems over larger community-scale
systems. Ultimately, if batteries are not employed and some form of curtailment is necessary, BIUD and
its community members should determine a strategy that best aligns with its values and economic
priorities.

" Conceptually, an opportunity cost is the potential benefit that is given up when one alternative is
chosen over another. In this case, the customer would have received revenue from selling the electricity
generated by the rooftop PV system to BIUD. But since the uitility instead curtailed that produced
electricity, the customer receives no payment. This foregone revenue to the customer would be
considered the opportunity cost of curtailed energy from BASA systems.
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The technical team based hourly market prices on NREL’s 2023 Cambium dataset,
which is a standard, publicly available source for long-term projections of the U.S.
electricity sector (Gagnon et al. 2024b). The analysis uses the Cambium price forecast
for the ISO New England region under the midcase scenario, which assumes moderate,
business-as-usual trends for future technology costs, fuel prices, and demand growth
(Gagnon et al. 2024a).

To create a blended wholesale cost more representative of BIUD's procurement
strategy, the technical team first segmented the hourly Cambium price into two
components: 1) long-term PPAs, and 2) spot market purchases. The technical team
then used the same ratio of costs amongst these components as was observed in
BIUD's 2024 portfolio, holding the relative number of PPA-to-spot kilowatt-hour
purchases constant at the 2024 level.

The use of the Cambium forecast for ISO-New England is a necessary simplification of
what otherwise would be predominantly PPAs. Unfortunately, as a regional forecast, the
Cambium forecast for this region serves only as a proxy for the price of power delivered
to Block Island and does not capture potential local transmission constraints, line
losses, or other delivery charges that could change the final cost.

Furthermore, the assumption that the utility’s procurement strategy (i.e., the PPA-to-
spot-market cost and purchase ratio) will remain static for 16 years is a significant
limitation. A future strategy with a higher reliance on the spot market could expose the
utility to greater price volatility while a strategy with more long-term PPAs could mitigate
price risk but potentially lock in costs that diverge from the market over time. These
factors introduce uncertainty into the absolute cost projections for all scenarios.

4.4 Discussion

The techno-economic framework described earlier was not designed to predict a single
outcome but rather provide a systematic basis for evaluating the trade-offs inherent in
Block Island’s potential energy futures and illuminating the consequences of key
strategic choices. For example, the framework directly compares the capital-intensive
strategy of investing in battery storage against the operational strategy of curtailing
excess on-island solar generation. Similarly, it assesses how different levels of
distributed solar adoption and demand-side electrification influence total system costs
and reliance on imported power. The resulting analysis, which leverages standardized
cost and performance data from NREL's ATB and Cambium datasets, enables a
structured comparison of the 12 scenarios defined in the following section.
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5 Pathways to 2040: Identifying Scenarios

Through a collaborative process with BIUD and community stakeholders, the technical
team developed 12 distinct scenarios to analyze potential energy futures for Block
Island.

5.1 Key Scenario Dimensions

Each scenario represents a unique combination of assumptions across three key
dimensions: (1) electricity demand growth, (2) the mix of distributed solar PV vs.
community-scale solar PV, and (3) the strategy for managing excess on-island
generation.

5.1.1 Demand Growth

Each scenario includes one of two distinct policy pathways affecting the growth in the
demand for electricity:

e Status quo. This pathway represents a future in which the community and its utility
do not seek to overcome existing barriers to the on-island adoption of energy
efficiency and electrification technologies. As a result, the annual adoption rates in
2040 are consistent with historical data on technology adoption on Block Island
from 2020 to 2023. These adoption rates are modest: two heat pump water heaters
installs per year, eight air-source heat pump installs per year, five building
envelope measure installs per year, and one full-home electrification install per
year.

e Established goals. This pathway represents a future driven by aggressive policy
action that deliberately seeks to overcome existing barriers to adoption. The
adoption rates for residential electrification technologies are synthesized from
ambitious state and regional targets. As discussed earlier, the development of
these rates was informed by high-level policy documents, including the Heating
Sector Transformation in Rhode Island report and ISO New England's 2024
Heating Electrification Forecast, which provide high-level projections of heat pump,
water heating, and build efficiency upgrade rates necessary to meet state energy
goals through 2050 (ISO New England Load Forecasting Committee 2024; Murphy
and Weiss 2020). These rates are scaled back to estimate a 2040 adoption level.

The resulting annual adoption rates are significantly higher than in the status quo
scenario: 49 water heaters per year, 23 heat pumps per year, 17 building envelope
measures per year, and 2 full-home electrifications per year. The adoption rate for
this last technology in the established goals scenario is not based on direct
historical data but is instead an implied metric derived from the adoption rates of
the other measures. As a result, the adoption rate of full-home electrification
systems is a particularly uncertain variable.

The pool of eligible customers is consistent across both scenarios.
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5.1.2 Distribution of Distributed Photovoltaic Adoption

Although all scenarios assume the adoption of sufficient on-island generation resources
to meet the projected maximum summer load in 2040, they differed in the mix between
distributed and community-scale solar. The scenarios model three levels of distributed
solar adoption, driven by new rooftop PV installations under BIUD’s BASA tariff.
Community solar capacity was then sized to meet the remainder of the summer peak
demand for electricity after considering electricity production from existing distributed
solar PV resources under NEM and BASA, in addition to the biofuel facility, as follows:

e Low distributed solar adoption. Distributed solar meets 30% of summer peak
demand.

¢ Medium distributed solar adoption. Distributed solar meets 50% of summer peak
demand.

e High distributed solar adoption. Distributed solar meets 90% of summer peak
demand.

5.1.3 Handling Excess Generation
The scenarios differ in their strategy for managing excess solar generation, given the
submarine cable’s back feed restrictions. These strategies are:
¢ Curtailment (even-numbered scenarios). In these scenarios, any excess on-
island solar generation is curtailed.

o Battery storage (odd-numbered scenarios). In these scenarios, utility-owned
battery resources are installed on the island to absorb and later reinject on-island
excess solar generation onto BIUD's electric grid.

5.2 Overview of Selected Scenarios

Table 5 summarizes the key characteristics of the 12 scenarios evaluated in this
analysis.

Table 5. Overview of Modeled Scenarios

Community Solar Summer peak with Summer peak with Summer peak with
Photovoltaic (PV) Resources batteries curtailment batteries
Rooftop Solar PV Resources 30% summer peak 30% summer peak 50% summer peak

Building Measures and
Electric Vehicles (EVs) Status quo Status quo Status quo
Power Purchases 100% RE Plus-Up 100% RE Plus-Up 100% RE Plus-Up

On-Island Biofuel Generator
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Community Solar PV
Resources

Rooftop Solar PV Resources
Building Measures and EVs
Power Purchases

On-Island Biofuel Generator

Summer peak with
curtailment

50% summer peak
Status quo

100% RE Plus-Up

Summer peak with
batteries

90% summer peak
Status quo

100% RE Plus-Up

Summer peak w/
curtailment

90% summer peak
Status quo

100% RE Plus-Up

_ Scenario 7 Scenario 8 Scenario 9

Community Solar PV
Resources

Rooftop Solar PV Resources
Building Measures and EVs
Power Purchases

On-Island Biofuel Generator

Summer peak with
batteries

30% summer peak
Established goals
100% RE Plus-Up

Summer peak with
curtailment

30% summer peak
Established goals
100% RE Plus-Up

Summer peak with
batteries

50% summer peak
Established goals
100% RE Plus-Up

e 0 oot ootz

Community Solar PV
Resources

Rooftop Solar PV Resources
Building Measures and EVs
Power Purchases

On-Island Biofuel Generator

Summer peak with
curtailment

50% summer peak
Established goals
100% RE Plus-Up

Yes

Summer peak with
batteries

90% summer peak
Established goals
100% RE Plus-Up

Yes

Summer peak with
curtailment

90% summer peak
Established goals
100% RE Plus-Up

Yes
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6 Pathways to 2040: Trade-Offs and Strategic
Considerations

6.1 Comparative Evaluation of Scenarios

Under the assumed on-island resource mixes and demand profiles in 2040, there is
substantial mismatch between the production and consumption of electricity. Not only
does the daily demand for electricity change over the course of the year, but the daily
pattern of consumption does as well. Figure 8 compares the demand for electricity on a
late spring and late summer day. Block Island residents are predicted to use almost
twice as much electricity on August 7 as on May 12. The demand for electricity in
August steadily increases all morning into the early afternoon, whereas it exhibits a
marked decline in the spring early-afternoon hours. However, in both cases, the
demand for electricity rebounds in late afternoon and early evening, reaching its daily
maximum at 8 p.m. (hour 20). In contrast, the production of on-island electricity, which is
predominantly from solar resources, is negligible in the overnight hours, ramping up
quickly as the sun rises and then steadily falling in the afternoon as the sun gets lower
in the sky.
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Figure 8. Mismatch between on-island electricity production and demand (status quo) in 2040

This mismatch between consumption and production of electricity has very real
consequences for the day-to-day and hour-to-hour ability of Block Island to be self-
sufficient. Even with so much solar energy being produced on-island over the course of
the year, BIUD would continue to import the majority of its electricity from the mainland
across the submarine cable (see Figure 9). Over the course of the year, between 68%
and 79% of the demand for electricity would be served by off-island resources,
depending on the level of demand (i.e., status quo vs. established goals). If the focus is
only on daylight hours when the on-island solar resources are generating electricity,
BIUD would need to import 53%-57% of its annual energy.
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On-Island vs. Imported Generation (AllHours)
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Figure 9. Share of on-island vs. imported electricity to meet Block Island demand

The mismatch between on-island production and consumption of electricity also has
implications when the supply of electricity on Block Island exceeds the demand.
Because the submarine cable does not allow electricity to be sent from Block Island to
the mainland, then one option to deal with any excess production from the on-island
solar resources would be to curtail it.? This approach would maintain the balance of
supply and demand on the local electric grid. On some days, this would mean minimal
curtailment of on-island-produced electricity when the excess was small. But on other
days when the mismatch was substantial, the amount of curtailed solar production could
be quite large. Over the course of the year, this analysis suggests 20%-23% of the on-
island solar generation would need to be curtailed depending on the level of demand
(see Figure 10).

12 As noted earlier, the term “curtailment” refers to electricity produced by solar resources that is never
delivered to the local electric grid, and thus not consumed by anyone.
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% of On-Island Energy Production Curtailed

Figure 10. Percent of annual on-island energy production curtailed

Because the technical team assumed BASA solar is free to curtail, consistent with the
current BIUD export compensation program, this analysis assumes electricity produced
from these resources would be the first to be curtailed. If any additional curtailments
were needed to ensure on-island supply met on-island demand for electricity,
community solar resources would be curtailed.’3 As a result of this priority ordering, this
analysis indicates the utility would have to directly pay these third-party developers
nothing, for the highest penetration level of rooftop resources (i.e., 90% summer peak),
to roughly $50,000, for the lowest penetration level of rooftop solar resources (i.e., 30%
summer peak) (see Figure 11). The maximum increase in utility-incurred costs would be
1.7% to 2.1%, depending on the level of demand for electricity (i.e., status quo vs.
established goals).

90% Summer Peak Ne

50% Summer Peak

Established
Goals

30% Summer Peak

90% Summer Peak [J& BASA

50% Summer Peak BASA

Status Quo

30% Summer Peak BASA

$0 $20 $40 $60 $80 $100 $120
Direct or Indirect Cost of Curtailment ($K)

Figure 11. Cost of curtailed solar under different rates of rooftop solar penetration

As an alternative to curtailing on-island solar resources, BIUD could invest in battery
storage resources to absorb the excess electricity and inject it back onto the electric grid
when there was a deficiency of on-island generation to meet demand. Even under this
approach to storing as much excess on-island electricity production as possible to avoid

13 Contracts with third-party community solar developers typically include a “take-or-pay” provision that
limits their financial exposure to such utility-directed curtailments. As a result, the utility is expected to pay
for all electricity production regardless if the utility’s customers consume it or the utility orders it to be
curtailed.
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any curtailments, BIUD would still need to import between 55% and 67% of its electricity
from the mainland (see Figure 12). With the ability to meet an additional 6%—-7% of
Block Island’s annual energy demands, on-island battery storage systems would
provide an additional form of on-island resource adequacy (i.e., self-adequacy). BIUD
would see the number of hours that its electric system is self-sustaining grow from
17%-18% a year without battery storage systems to 26%-30% a year, depending on
the demand forecast, with the addition of such devices (see Figure 13). However, the
level of self-sufficiency would vary dramatically on a seasonal basis, hitting a low of
17%—-22% of the hours in the fall but reaching a high of 41%-48% of the hours in the
summer, depending on the demand forecast (see Figure 14).
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Figure 12. Share of on-island vs. imported electricity to meet Block Island demand with and without
batteries
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Figure 14. Share of hours in each season with no imported electricity

Given that this analysis indicated most of the demand for electricity would be met with
imports to Block Island, BIUD’s supply costs would continue to be driven by the cost of
imported electricity. Total scenario-driven supply costs incurred by BIUD in 2040 are
predicted to range from $2.1 million to $3.7 million (see Figure 15), or 7.0 cents (¢)/kWh
to 10.1 ¢/kWh (see Figure 16), across the various demand forecasts (i.e., status quo vs.
established goals), level of rooftop solar penetration levels (i.e., 30%, 50%, or 90%
summer peak), and BIUD export management method (i.e., batteries vs. curtailment).
Combined long-term PPAs and market purchases are predicted to account for 60%—
80% of the total supply costs, based on the analysis.
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Figure 16. Range in scenario-driven BIUD supply costs (¢/kWh)

6.2 Key Decision Points and Trade-Offs
6.2.1 Curtailment vs. Batteries

Because of the unique nature of the Block Island electricity grid, the community can
determine if it wants to promote utility (or third-party) investment in battery storage
resources or manage excess on-island electricity production through utility-controlled
curtailment in 2040. As shown in Figure 15, utility investment in battery storage is
predicted to increase costs to ratepayers in every modeled scenario as a result of
curtailment. However, those battery storage devices also increase the Block Island
community’s level of self-adequacy to off-island electricity disruptions (see Figure 12
and Figure 13). Such outages have their own costs that would be directly incurred by
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customers. However, utility-controlled battery storage devices could mitigate some (or
all) of those costs to the collective benefit of the community. Alternatively, the
community and/or the utility could promote individual customer adoption of battery
energy storage systems. Although this approach would achieve greater personal
resilience to electricity disruptions, any BIUD programs that seek to induce customers to
use those battery systems in ways that directly and comprehensively support the
electric grid may not be as effective and efficient as utility-controlled battery energy
storage systems.

6.2.2 Community vs. Rooftop Solar Resources

Another key choice for the community of Block Island will be to determine how much to
promote the development of rooftop solar vs. community solar resources by 2040. As
shown in Figure 11, the latter has a real utility-incurred cost when curtailment is required
because of the take-or-pay terms in a typical PPA. This conflicts with the indirect cost of
curtailment associated with rooftop solar, in which the BIUD’s contractual arrangement
with all new solar installations requires the utility to only pay for exported electricity, not
for curtailed electricity. In addition, the utility typically has more control over the
development of community solar resources than rooftop solar. A utility usually issues an
RFP for community solar resources that identifies the preferred nameplate capacity and
location (at a minimum). In contrast, individual customers make investment decisions on
their own inclusive of a variety of factors that includes an economic assessment based
on the utility’s export compensation program.

6.2.3 Status Quo vs. Established Goals Electricity Demand Levels

A final key decision for the community of Block Island will be the degree to which it
wants to address barriers that have inhibited, or will limit, the adoption of various energy
efficiency and electrification technologies that would allow it to approach the established
goals demand forecast in 2040. Achieving all established goals will require up-front
BIUD expenditures to cover program administration costs as well as technology
adoption incentives in the years between now and then. However, according to
conversations with BIUD leadership, board members, and community members, past
efforts to promote adoption of these technologies have not been as successful as
anticipated. This outcome suggests that the community and BIUD may need to pursue
more deliberate and concerted efforts to overcome the nonfinancial barriers (e.g.,
limited workforce, principal-agent problems'4) that have likely kept adoption rates low. If
such efforts to overcome these obstacles are ultimately successful, then BIUD’s supply
rate component under the established goals set of scenarios are predicted to be
systematically lower than those under the status quo (see Figure 16). Although not
modeled, BIUD’s other volumetric energy rate components would likely also be lower in
2040, as the utility’s embedded (i.e., fixed or sunk) costs would be spread over a larger
electricity sales base.

4 Many homeowners on Block Island chose to rent their homes during the summer months. If renters are
less sensitive to price, homeowners can avoid making efficiency improvements and pass along any
higher electricity bill costs to renters.
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6.2.4 Future of the Submarine Cable

The introduction of the submarine cable that interconnected Block Island to the broader
ISO-New England electrical grid allowed the community to achieve a number of goals,
including improving electricity affordability and energy resiliency. However, only 15
years remain on the PPA between the offshore wind farm and its offtakers. This
analysis has shown how reliant the community will still be on the electricity transmitted
across the cable even if enough on-island resources exist to meet maximum demand in
2040.
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7 Conclusions

Based on the analysis contained in this report, the technical team identified four key
takeaways for the community of Block Island. The following takeaways align with the
broad areas of interest conveyed during initial conversations with both BIUD and the
island’s year-round residents during public meetings:

1.

Sufficiency. Block Island has more than enough developable land and rooftops
for solar resources to meet 100% of the island’s peak demand for electricity in
2040. As a result, all modeled scenarios allow the community to meet its goal of
supplying 100% of its electricity annual energy needs with a portfolio of on-island
biofuel and solar resources and off-island renewable energy resources under
purchased-power agreements, per stated community priorities.

Self-reliance. Because of the variable nature and diurnal/seasonal patterns of
solar electricity production that does not perfectly align with the timing and level
of demand for electricity on Block Island, there is no modeled scenario that will
allow the island to be 100% self-reliant on an annual electricity basis. Instead,
on-island electricity resources could meet at most 45% of the island’s annual
electricity needs, even if BIUD leveraged sufficient battery storage devices to
ensure there were no on-island solar production curtailments.

Self-adequacy. Because of the lack of alignment between on-island electricity
production and demand coupled with the island’s inability to export excess-
produced electricity to the mainland, there is no modeled scenario that will allow
Block Island to be 100% resilient. Instead, on-island electricity resources are
predicted to fully meet Block Island’s demand for electricity in at most 30% of the
hours in 2040, even if BIUD leveraged sufficient battery storage devices to
ensure there were no on-island solar production curtailments.

Affordability. BIUD’s current electric supply costs are a little over 6.1 ¢/kWh.
Achieving the established goals demand forecast and relying on curtailment to
manage off-island export constraints creates the lowest modeled supply rate
level (7.0 ¢/kWh); whereas achieving the status quo goal demand levels and
leveraging batteries to manage excess on-island electricity production results in
the highest modeled supply rate levels (10.1 ¢/kWh). Consequently, modeled
supply costs across all scenarios in 2040 are 14%-65% higher than current
supply costs, in real terms. Not accounted for in these calculations are any
outage costs avoided because of the existence of utility-controlled battery
storage systems for resiliency.

To achieve these goals, the Block Island community and its cooperative utility would
need to be deliberate in their efforts to promote on-island solar development as well as
achieve highly aggressive on-island energy efficiency and electrification goals. In the
former case, BIUD and its stakeholders could consider issuing requests for proposals
for community solar development, ideally in locations identified in this analysis, as its
deployment is more controllable than rooftop solar photovoltaic adoption. However,
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without the procurement and management of utility-controlled battery storage devices,
BIUD will likely need to curtail some community solar energy output to ensure grid
stability. In this case, BIUD would still need to pay for the output (total solar integrated
onto the grid AND the total curtailed) because of typical contractual arrangements.
Achieving the established goals demand forecast would require addressing long-
standing barriers to the adoption of energy efficiency and electrification measures.
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Appendix A. Assumptions Employed To Determine
Reasonably Viable Areas on Block Island for
Community-Scale Solar and Wind Development

The following table identifies the various assumptions employed in the community-scale
solar and wind development assessment. For each row, the team identified the criteria,
along with a rationale for inclusion of this criterion in the analysis. The team then
provided commentary and documentation of the analysis as it relates to the application
of each criterion as well as a data source used to impose this criterion.

Table A-1. Criteria for Reasonably Viable Community-Scale Solar and Wind Development

Town of New Parcels formed the basis

Shoreham
Parcels

Building
Footprints
and Buffers

Slope and
Aspect

of the analysis. Areas
outside parcel
boundaries were not
considered.

This analysis only
considers ground-
mounted solar and
ground-mounted wind,
so buildings represent
an unusable surface.
Areas directly adjacent
to buildings may also be
heavily wooded and
have conflicting use or
high traffic.

Steep and/or north-
facing terrain may incur
additional project
development and
construction costs and
reduce energy
production.

Some small boundary misalignments (e.g.,
gaps and overlaps) were observed in the
source parcel layer. Alison Ring, New
Shoreham geographic information system
manager, confirmed on July 24, 2024, by
phone conversation with Marie Caspard
that the online parcel layer was the best
available dataset. No adjustments were
made to parcel boundaries.

Ten building features were found to be
overlapping with another feature. Features
with OBJECTIDs 3065 and 3067 were
removed. The eight remaining overlapping
features were partial overlaps between
boundaries of sections of buildings and
were not adjusted.

The elevation raster was clipped to include
only Block Island. The original Rhode
Island digital elevation model raster had a
cell size of 3 by 3 feet (ft). Using the
aggregate tool's mean aggregation
technique set to a cell factor of 10, cell
resolution was reduced to 30 by 30 ft. The
raster was then used to develop slope and
aspect rasters, which were then overlaid
and converted to a polygon vector, with

Ring (2024c)
Ring (2024a)

Environmental

Data Center
(2024c)
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https://services2.arcgis.com/sM9etn5CxYxjHglg/arcgis/rest/services/Parcels2018/FeatureServer
https://services2.arcgis.com/sM9etn5CxYxjHglg/arcgis/rest/services/Building_Footprints/FeatureServer/0
https://risegis.ri.gov/imgserver/rest/services/RIDEM/IMG_Elevation/ImageServer
https://risegis.ri.gov/imgserver/rest/services/RIDEM/IMG_Elevation/ImageServer
https://risegis.ri.gov/imgserver/rest/services/RIDEM/IMG_Elevation/ImageServer

National,
State, and
Local
Conservation
Areas

Conservation
Areas with

Restrictions12

Pre-existing easements
on these lands do not
allow for community-

scale solar or wind
development.

Easements on these
lands do not allow for
community-scale solar
or wind development.

features categorized by slope and aspect
range. The elevation raster was clipped to
include only Block Island. Note this
dataset was used to develop slope and
aspect estimates for New Shoreham.

A subset of features on Block Island were
extracted for both datasets. All local Environmental
conservation area features with the U.S. Data Center
Fish and Wildlife Service or United States (2024d)
of America listed as fee or easement
owners were separated into a national
conservation areas layer. This approach
was the same for Rodman Hollow and
Block Island National Wildlife Refuge.
Town parcel and conservation area
boundaries were misaligned (e.g., gaps
and overlaps). Each town parcel
overlapping with a conservation area was
examined and determined to be
completely conserved, partially conserved,
or not conserved. Parcels with small
overlaps with conserved areas (e.g., less
than 25 feet from the boundary) were
assumed to be misalignments rather than
partial conservation areas. Conservation
area features representing partial
conservation of Block Island parcels were
manually aligned to parcel boundaries
using the Align Edge tool. This approach
may have resulted in some inaccuracies in
conservation area boundaries.

No major modifications. Note some but not File shared by
all conservation areas are also identified in ~ Alison Ring to
the local and state conserved layers (see  Pete Cappers
previous row). The technical team via email on

assumed easements on these lands did July 26, 2024.
not allow for solar development, and went
one by one to identify those that did (7 out

of 41) and added them back in.

'S Because the conservation areas with restrictions layer appeared inconsistent with national, state, and
local conservation areas, it was included as a criterion and considered when excluding parcels. The
Technical Lab Team then investigated each parcel individually and identified seven that were not
restricted for development and included those parcels in the final results.
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https://www.rigis.org/datasets/25e8c5b45ddb4a4e8aa75b370c4c5858_0/explore
https://www.rigis.org/datasets/25e8c5b45ddb4a4e8aa75b370c4c5858_0/explore
https://www.rigis.org/datasets/25e8c5b45ddb4a4e8aa75b370c4c5858_0/explore
https://www.rigis.org/datasets/25e8c5b45ddb4a4e8aa75b370c4c5858_0/explore

Wetlands and
Buffers

Development within
wetlands or within
wetland buffers is

restricted and regulated
by the Rhode Island
Department of
Environmental
Management under its
Freshwater
Wetlands Rules.
Community-scale solar
and wind project
development within
wetlands or their buffer
areas may not be
technically feasible or
represent significant
regulatory or
engineering design
delays.

Flood Hazard
Areas

Projects in areas of high
flood risk are at higher
risk of damage. This
heightened risk may
incur higher insurance
and operations costs.

Land Use Certain land uses may
not technically be able to
support solar
infrastructure (e.g., open
water) or have existing
incompatible land uses
(e.g., pasture/hay) that
are incompatible with

solar development.

Rights of
Way

Conflicting use, and, in
some cases easement
constraints, would make
community-scale solar
or wind development in
these areas unpopular
or legally restricted.

A subset of features located on Block U.S. Fish and
Island were extracted for both datasets. Wildlife
Please see Appendix C: Wetlands and Service
Buffer Zones for more details about how (2025a)

wetland types were recategorized and
wetland buffers were developed in
accordance with Rhode Island Department
of Environmental Management Freshwater
Wetlands Rules.

A subset of features located on Block
Island were extracted.

Environmental
Data Center

(2024e)

The raster was clipped to include only
Block Island and converted to a polygon

Environmental
Data Center

vector. (2024c)
Note rights-of-way boundaries did not Ring (2024b)

align with parcel boundaries. No edits
were made to the right-of-way boundaries,
resulting in some “slivers” of parcels being
likely incorrectly categorized. Identified
“slivers” were generally less than 20 ft
wide.
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https://dem.ri.gov/environmental-protection-bureau/water-resources/permitting/freshwater-wetlands/new-rules
https://dem.ri.gov/environmental-protection-bureau/water-resources/permitting/freshwater-wetlands/new-rules
https://fwspublicservices.wim.usgs.gov/wetlandsmapservice/rest/services/Wetlands/MapServer/0
https://www.rigis.org/datasets/114e5ac8fd8142708764a95aada4166d_1/explore?location=41.188461%2C-71.547690%2C12.16
https://www.rigis.org/datasets/114e5ac8fd8142708764a95aada4166d_1/explore?location=41.188461%2C-71.547690%2C12.16
https://www.rigis.org/datasets/114e5ac8fd8142708764a95aada4166d_1/explore?location=41.188461%2C-71.547690%2C12.16
https://www.rigis.org/maps/68d2aaf7fe7c49f389ee4af9a0034637/about
https://www.rigis.org/maps/68d2aaf7fe7c49f389ee4af9a0034637/about
https://www.rigis.org/maps/68d2aaf7fe7c49f389ee4af9a0034637/about
https://services2.arcgis.com/sM9etn5CxYxjHglg/arcgis/rest/services/ROWs/FeatureServer

Each zoning district has
setback requirements for
accessory structures to
maintain New
Shoreham's visual
character. Community-
scale solar arrays or
wind turbine towers are
considered accessory
structures.

Setbacks by
Zoning
District

Use of land as a
cemetery conflicts with
community-scale solar
and wind development.

Cemeteries

Community-scale solar
and wind developers
typically have a
minimum commercially
practical standard in
common use

Minimum
Viable
Technology

New Shoreham’s zoning ordinance
establishes setback distances for
accessory structures for the front, rear,
and sides of each parcel; the distances
range from 50 to 5 ft. Not all New
Shoreham parcels are located along a
street or have a regular shape, making it
difficult to determine front, side, and rear
setbacks for each parcel. Instead, the
most conservative (largest) setback

distance was identified for each parcel by

zone. An inward buffer of that
corresponding conservative setback
distance was applied to all parcel edges.

Twenty-one parcels located at the transfer

station and southeast area of the island
were split across two zones. The more

conservative of the two setback distances
was applied to the entire parcel boundary.

The Great Salt Pond parcel is not located
within any zoning district so it had no
setback.

Properties whose state code for use was
designated as cemeteries were identified
by plat, lot, and sublot number in the
parcel dataset.

A minimum community-scale solar array

size of 50 kilowatts direct current (kWqc)
was used based on interviews with
community-scale solar subject matter

experts from Lawrence Berkeley National

Laboratory.

A minimum community-scale wind turbine

size of 1,000 kWqc was used based on

interviews with community-scale wind

subject matter experts from Lawrence
Berkeley National Laboratory.

Ring (2024d)

Cemeteries
attribute
created based
on the Town
of New
Shoreham

Cemetery
(n.d.).

Not
applicable
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Table A-2. Suitability Criteria for Inclusion/Exclusion as Reasonably Viable Community-Scale Solar or

Wind Development

“m

Building
Footprints

Slope and
Aspect

Conservation
Area (National,
State, Local)

Conservation
Area with
6

Restrictions1é

Wetlands and
Buffers

Flood Hazard
Area

Land Use

Outside a building footprint

Outside an area with unsuitable
slope/aspect:

- Near flat (0°-10°), all aspects

- Small slope (10.1°-20°), southeast-
southwest (112.5°-247.5°)

Outside a national, state, or local
conservation area

Outside a conservation area with
restrictions*

Outside a wetland and wetland buffer area

Outside a flood hazard area
Flood hazard areas are defined as having
0.2% annual chance of flood or greater.
Outside an area with unsuitable land uses:
- Bare land
- Developed, open space
- Scrub/shrub
- Grassland/herbaceous

Within a building footprint

Within an area with unsuitable
slope/aspect:

- Small slope (10.1°-20°), west-east
aspects (247.5°-360°,0°-112.5°)

- Steep slope (> 20.1°), all aspects

Within a national, state, or local
conservation area

Within a conservation area with
restrictions*

Within a wetland or wetland buffer area

Within a flood hazard area

Within an area with unsuitable land uses:
- Cultivated crops
- Deciduous forest
- Developed, high intensity
- Estuarine aquatic bed
- Estuarine emergent wetland
- Evergreen forest
- Grassland/herbaceous
- Mixed forest
- Open water
- Palustrine aquatic bed

'6 Because the conservation areas with restrictions layer was not validated and appeared inconsistent
with national, state, and local conservation areas, it was included as a criterion but ultimately not
considered when excluding parcels. For example, if a parcel was identified as only conserved with
restrictions, but not a national, state, and local conservation area, then it was not excluded based on its
“conserved with restrictions” status.
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““

Rights of Way

Setbacks by
Zoning District

Cemeteries

Minimum
Viable Area for
Community-
Scale Solar
Development

Setback for
Minimum
Viable
Community-
Scale Wind
Technology

Outside rights of way

Outside zoning setback areas

Outside cemeteries

Total area on a plot had to exceed 0.25
acres based on assumed capacity density
of 48 MWqc per km? (Waechter et al. 2024)

Based on internal discussions with
Lawrence Berkeley National Laboratory
researchers, the typical height of a
community-scale wind tower with a 1,000
kWac turbine is 110 meters. To ensure
ground safety, the technical team applied a
setback requirement of 110 meters from all
parcel boundaries and structures on a
parcel.

- Palustrine deciduous forested wetland
- Palustrine emergent wetland
- Palustrine evergreen forested wetland
- Palustrine mixed forest
- Palustrine scrub/shrub wetland
- Pasture/hay
- Unconsolidated shore

Within a right of way

Within zoning setback areas

Within cemeteries

Within a parcel after all otherwise
applicable exclusion criteria had been
applied

Within a parcel after all otherwise
applicable exclusion criteria had been
applied
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Appendix B. Block Island State Airport Special Use
Case

The Block Island State Airport (Federal Aviation Administration [FAA] designation: BID)
covers an area of 136 acres (55 hectares; 0.55 square kilometers) at an elevation of
108 feet (ft; 33 meters [m]) above mean sea level. It has one runway designated 10/28
with an asphalt surface measuring 2,502 by 100 ft (763 by 30 m). For the 12-month
period ending February 29, 2020, the airport had 17,014 aircraft operations, an average
of 47 per day (Federal Aviation Administration 2024).

The technical team identified the airport as a potentially viable site for a community
solar array given its substantial acreage, respective to total island acreage, and high
level of solar irradiation (i.e., limited to no shade). However, the technical team needed
to determine the feasibility of BID as a community-scale solar site. To that end, the
technical team first conducted a desktop review of BID using Google Earth to determine
possible siting locations within the airport perimeter, and take initial measurements of
the distances from those potential sites to areas commonly used by aircraft (e.g.,
runway, taxiway, apron), with the expectation that proximity to areas commonly used by
aircraft would be the limiting factor for community-scale site feasibility at BID. Based on
this initial analysis, the technical team identified three plots on the BID parcel conducive
to possible community-scale photovoltaic (PV) siting given their respective areas,
elevations, and apparent nonobstructive locations (See Figure B-1):

¢ Site 1: Open field adjacent to the runway
e Site 2: Open field adjacent to the aircraft taxiway and parking area

e Site 3: Car overflow parking area.
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Figure B-1. Aerial view of Block Island State Airport, New Shoreham, Rhode Island, with the viable
community-scale solar site in blue. Image from Google Earth

The technical team then began a desktop search of any installed PV arrays on active
general aviation (GA) public use airports in the United States. Most of the airports found
by the technical team that had solar PV within the airport perimeter had large
geographic footprints, in sharp contrast to BID, and had the PV arrays located far away
from aircraft areas, which would be challenging given the small size and configuration of
the airport. However, the technical team was able to identify three airports that
appeared comparable to BID in that their solar arrays were in close proximity to areas
heavily used by aircraft (see Figure B-2 through Figure B-4). For example, PV arrays
were in the intermittent space between the taxiway and runway; or were located near
hard-surface areas regularly used by aircraft. Based on the assessment of these three
airports, the technical team’s initial determination of viable plots on the BID parcel
seemed reasonable.
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Figure B-2. Cyril E. King Airport, St. Thomas, U.S. Virgin Islands. Image from Google Earth
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Figure B-3. California Redwood Coast Humboldt County Airport, McKinleyville, California. Image from
Google Earth
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Figure B-4. San Francisco Bay Oakland International Airport, Oakland, California. Image from Google
Earth

The technical team next reviewed current FAA guidelines (Barrett et al. 2018) to
understand the siting restrictions, including setbacks from the runway, tarmac, and any
other airport sites and equipment designated as unsuitable for PV installation. The FAA
Solar Airport Guide indicated sufficient flexibility in siting PV at BID, which further
supported the reasonableness of the initially identified three plots.

The technical team then contacted the Obstruction Evaluation Group at the FAA who
confirmed that PV installations on active airports are permitted on a case-by-case basis.
In administering Title 14 of the Code of Federal Regulation, the prime objectives of the
FAA are to promote: 1) air safety and 2) the efficient use of the navigable airspace
(Code of Federal Regulation 2016). To accomplish this mission, aeronautical studies
are conducted based on information provided by proponents on FAA Form 7460-1,
Notice of Proposed Construction or Alteration (Obstruction Evaluation Group 2025).

With a robust understanding of the relatively limited and flexible federal regulations and
guidance for locating a solar PV array at an active GA public-use airport, the technical
team reviewed the relevant state regulations to ensure no state restrictions existed that
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would invalidate the viability of the site or of the three initially identified plots on the
parcel conducive for siting community-scale solar PV (Rhode Island Department of
State 2022). No hindrance or exemption of airports were found.

Next, the technical team contacted the BID owner/operator, the Rhode Island Airport
Corporation (RIAC), for further evaluation. RIAC is a semiautonomous subsidiary of the
Rhode Island Commerce Corporation, a quasi-public agency, and is responsible for
operation and maintenance of all GA airports in the state.

The RIAC’s initial assessment was that two of three locations identified by the technical
team would likely violate federal regulations that promoted air safety and the efficient
use of navigable airspace. Specifically, Site 2 is the aircraft overflow parking area, used
by aircraft during times when the airport is heavily trafficked and/or experiencing an
emergency. As such, it had to be left accessible. Additionally, Site 1 has aircraft
navigation aids (NAVAIDs) sited within the identified area. These electromagnetic
spectrum transceivers provide critical support to pilots trying to navigate their aircraft in
the dark or otherwise poor visibility conditions. NAVAIDs are generally placed in
unobstructed areas to ensure their broadcast signal is strong and accessible from any
direction. RIAC believed an extensive special analysis for electromagnetic interference
would be required to support approval to locate a community-scale solar PV array on
Site 1.

The technical team then conducted a further examination of the FAA’s Notice Criteria
Tool for construction projects on airport property that included example language
regarding NAVAID interference as a criteria for denial “...the structure will be in an
instrument approach area and might exceed part 77 Subpart C, your proposed structure
will be in proximity to a navigation facility and may impact the assurance of navigation
signal reception” (Obstruction Evaluation Group 2025).

Accordingly, the technical team decided to remove Site 1 and Site 2 from the list of
viable plots on the property. Site 3, the car overflow parking area, appeared to be the
only location that would neither interfere with air safety nor use of navigable airspace,
and would not require extensive and costly additional analyses to support approval by
state and federal regulators. A geospatial investigation of this area determined the total
viable acreage for community-scale solar to be 2.7 acres, and this was added to the
total acreage available on Block Island.
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Appendix C. Wetlands and Buffer Zones

The Rhode Island Department of Environmental Management (RI DEM) filed new
administrative rules for the administration and enforcement of the Freshwater Wetlands
Act that took effect July 1, 2022 (Rules and Regulations Governing the Administration
and Enforcement of the Freshwater Wetlands Act 2022). Rl DEM (or Coastal Resources
Management Council along the coast) has jurisdiction over projects or activities located
in freshwater wetlands or within a buffer zone around them (Coastal Resources
Management Council and State of Rhode Island Department of Environmental
Management 2008). Buffer sizes for various freshwater wetland resources (e.g., rivers,
streams, lakes, ponds, and wetlands) in various regions are described in the DEM fact
sheet (State of Rhode Island Department of Environmental Management 2022). New
Shoreham has land in River Region 1 and in drinking water supply watersheds
(Environmental Data Center 2024b). All nonexempt projects, including ground-mounted
solar arrays, planned within wetlands or their buffer zone, also known as a jurisdictional
area, must go through the freshwater wetlands permitting process during which the level
of alterations to a freshwater wetland are determined. If the project is determined to
represent significant alterations to a freshwater wetland resource, the landowner must
file an “application to alter a freshwater wetland” (Office of Water Resources 2008). As
of July 2024, 132 solar projects have engaged with the freshwater wetlands permitting
process, including projects representing no, insignificant, and insignificant alterations
that have been approved (State of Rhode Island Department of Environmental
Management 2025).""

There is no authoritative map for the presence of wetlands used by RI DEM in the
regulatory process. Requests to determine the presence of jurisdictional areas and
verify freshwater wetland edges with a field survey are made at the early stages of the
permitting process. RI DEM does, however, suggest the use of the U.S. Fish and
Wildlife Service (USFWS) National Wetland Inventory (NWI), in addition to a few other
state resources for early-stage planning purposes (State of Rhode Island Department of
Environmental Management 2008; U.S. Fish and Wildlife Service 2025b). When
compared with Spring 2023 Rhode Island orthoimagery on Block Island, the USFWS
NWI was determined to be the most accurate and identify the smallest wetlands
(Environmental Data Center 2023).

Wetlands in the USFWS NWI are categorized in accordance with a national
classification system, which are more detailed and specific than the wetland categories
used under the new Rhode Island rules and regulations (Cowardin et al. 1979; Federal
Geographic Data Committee 2019). Table B-1 represents how USFWS NWI wetlands
on Block Island were reclassified according to the Rhode Island freshwater wetlands
categories. No wetland features were recategorized as bogs, evergreen forested
swamps, swamps with rhododendron, or vernal pools. Rhode Island DEM’s rules also
stipulate that buffers for “wetland complexes where 1 or more differing wetland types or
subtypes are present within 50 feet inward of a wetland edge” should add 25 feet to the

7 These projects were identified by using “solar” as the search term in the Rhode Island Department of
Environmental Management wetlands search tool.

Block Island’s Energy Roadmap to 2040 56


https://maps.edc.uri.edu/rigis/rest/services/IMG/RI_202303_RGB_3in_web/ImageServer

originally determined buffer distance. Because of the relatively large scale of this
assessment, the presence of multiple wetland types within 50 ft of the inward edges of
wetlands was not evaluated and no additional buffer distances were added. Thus,
wetland buffer distances for some larger wetland complexes may be 25 ft larger than
represented in the analysis. Fresh Pond and Sands Pond are named public drinking
water supply reservoirs in the table in and therefore were given a 200-ft buffer in
accordance with RI DEM rules (Rules and Regulations Governing the Administration
and Enforcement of the Freshwater Wetlands Act 2022). The NWI codes are taken from
the National Wetland Inventory system (USFWS 2025).

Table C-1. Rhode Island Wetland Categories, Attributes, Types, and Buffer Distances

Rhode Island
Freshwater Wetlands

NWI Codes (Attribute:
ATTRIBUTE)

NWI Wetland Type
(Attribute:
Wetland_Ty)

Buffer Distance (ft)

Categories (Attribute:
WetlandResourceType)

Lakes and Ponds

Wetland Resources:

Marshes

Wetland Resources:

Shrub Swamps

Wetland Resources:

Deciduous Swamps

E1ABL, E1ABLG,
E1UBLh6, E1UBL,
E2EM1N, E2EM1P,
E2EM1P6, E2EM1Pd,
E2EM1Ph6, E2US2M,
E2US2N, E2US2P,
PAB4H, E2AB3M,
PABHh, PUBF,
PUB/EM1F, PUBH,
PUBHh, PUBHXx,
PUBYV, PUBHh

PEM1E, PEM1F,
PEM1/UBF, PEM5E

Contains SS (Code for
Shrub, Scrub):
E2EM1/SS1Ph,
PEM1/SS1A,
PEM1/SS1E,
PSS1/EM1E, PSS1B,
PSS1C, PSS1E

And ACRE >=1
Contains FO1,2, or

FO6: PFO1A, PFO1C,
PFO1E

And ACRE >= 1

Freshwater pond,
estuarine and marine
deepwater, estuarine
and marine wetland

Freshwater emergent
wetland

Estuarine and marine
wetland, freshwater
emergent wetland,
mostly freshwater
forested/shrub wetland

Freshwater
forested/shrub wetland

* 100 feet for lakes and
ponds if 210 acres,
excluding those named
in the table in
3.23(H)(2)(b)

 50-foot buffer zone for
lakes and ponds if = V4
acre and <10 acres

» 25-foot buffer zone on
small ponds (if < 4
acre) and highway
ponds of any size

* 100 feet

» 75 feet if >= 1 acre

» 75 feet if >= 10 acres
in the nonurban
regions

* 50 feetif21to

Block Island’s Energy Roadmap to 2040 57



Rhode Island NWI Codes (Attribute: NWI Wetland Type Buffer Distance (ft)
Freshwater Wetlands ATTRIBUTE) (Attribute:

Categories (Attribute: Wetland_Ty)
WetlandResourceType)

<10 acres in the
nonurban regions

Small Swamps (<= 1 If <=1 All features <= 1 acre 25 ft
acre) that did not fit the
above categories

Adjacent wetlands of the same type were merged. They were then assigned buffer
distances based on size. Using the buffer tool, a buffer of the assigned distance was
created. Buffers were then merged into one feature and buffer areas overlapping with
wetlands were removed.
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Appendix D. Distributed Solar Photovoltaic
Modeling Assumptions

Table D-1 summarizes the technical specifications used by the technical team in the
PVWatts calculator for all modeling in this report (OpenEl 2014).

The only specification that changes between model runs is the direct current (DC)
system size.

Table D-1. Distributed Solar Photovoltiac System Modeling Assumptions

Location and Station Identification

Requested Location New Shoreham, Rl

Weather Data Source Lat, Lng: 41.17.-71.58 0.8 mi
Latitude 41.17 N

Longitude 71.50 W
PV System Specifications

DC System Size 9.2 kW

Module Type Standard

Array Type Fixed (open rack)
System Losses 14%

Array Tilt 20

Array Azimuth 180

DC to AC Size Ratio 1.2

Inverter Efficiency 96%

Ground Coverage Ratio 0.4

Albedo From weather file
Bifacial No (0)

Monthly Irradiance Loss

Performance Metrics

DC Capacity Factor

Jan Feb Mar Apr May June
0% 0% 0% 0% 0% 0%

July Aug Sept Oct Nov Dec
0% 0% 0% 0% 0% 0%

15.90%

Note: mi = miles; N = north; W = west; PV = photovoltaic; kW = kilowatts; AC = alternating current
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