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NRG Redevelopment Alternatives and Feasibility Study – Market Analysis

Executive Summary
MRB Group was commissioned to conduct a preliminary market analysis on potential uses of the NRG Site (“the Site”) in the City of
Dunkirk, NY. Regional economic conditions, local real estate market trends, and known Site conditions and constraints were explored to
determine the market fundamentals for five potential site re-use options. These re-use options included: distribution and logistics facility,
data center, carbon-neutral power generation, battery storage facility or a “clean slate” scenario1. Key findings are summarized below.
Key findings from the Regional Industry Profile
•

From 2019-2024, Chautauqua County is projected to lose 516 of its 52,625 jobs, concentrated in the manufacturing and retail
industries. However, the County will add jobs in Health Care and Social Assistance as well as Educational Services, among others.

•

The County has a significantly larger share of manufacturing jobs compared to the Western New York region and New York State.
The County lags behind the region in terms of the proportion of jobs in Professional, Scientific, and Technical Services, as well as
Finance and Insurance.

•

The County has a striking relative concentration of jobs in the Engine, Turbine, and Power Transmission Equipment Manufacturing
industry, which employs over 1,500 people. Other industries that are unique or specialized in the County include Dairy Product
Manufacturing; Fruit and Vegetable Preserving and Specialty Food Manufacturing; and Other Fabricated Metal Product
Manufacturing.

Key findings from the Real Estate Market Analysis
•

The industrial real estate vacancy rate in the area is 10.8% and is projected to rise modestly to 12%, a range considered healthy.
Available inventory does not present a severe constraint on accommodating business growth or recruiting outside firms. Market
rent for industrial properties is $4.70/SF, which represents steady growth but provides a discount as compared to the nearby
Buffalo-area market.

•

Area office vacancy is extremely low at 3.3%, and no new deliveries of non-owner-occupied office space are anticipated in the
next few years. Office rents are $14.65/SF, having climbed from a 2012 low of $13.25/SF.

The clean slate scenario assumes environmental remediation up to the highest standard, which would allow for a variety of unencumbered uses such
as residential, lodging, or parkland, as examples.
1
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•

Redevelopment of the Site will require strong prospects for leasing and likely involve build-to-suit construction.

•

The Site has the advantage of being located in a federally-designated Opportunity Zone, adding to its attractiveness for investors
interested in the program’s capital gains tax benefits.

Key findings from the Development Alternatives Analysis
•

All four defined re-use options (not including the “clean slate scenario”) are projected to grow steadily or even rapidly for the
forecastable future, enhancing the feasibility of each alternative: distribution and logistics facilities, data centers, carbon-neutral
power generation, and battery storage facilities all have strong fundamentals.

•

New York State clean energy targets are driving the expansion of the renewable energy (including carbon-neutral power
generation) and battery storage markets.

•

The Site’s location with rail and barge access near the major I-90 logistics corridor makes it a competitive location for multi-modal
distribution, warehouse, and logistics providers.

•

The Site’s existing electricity infrastructure is a major asset for potential users with high energy requirements, such as data centers
and battery storage facilities.

•

The issue of re-establishing interconnection rights at the Site is a baseline requirement for the carbon-neutral power generation
and battery storage facility alternatives. The cost of doing so, which MRB understands may vary with the amount of power being
transferred onto the grid, will be a “go/no-go” determinant of financial feasibility.

•

The Site has significant competitive attributes for attracting a data center, including environmental resilience, a temperate climate,
availability of low-cost power, and potentially usable existing buildings.

•

In terms of renewable energy facilities, both biomass and solar electricity generation are feasible, but solar will generally be more
cost-effective and more easily implemented. A solar development of less than 5 MW could be accommodated at the NRG Site
itself, and a larger array could be accommodated at the nearby fly ash disposal site.

•

Carbon-neutral power generation and a data center could be complementary re-uses that are pursued in tandem for the Site, for
example with a data center deriving some portion of its power from an on-site solar array.
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•

A battery storage facility will be most cost-effective at a scale of upwards of 80 MW, and will be more feasible if the development
also includes a power generation facility that can benefit from the ability to sell electricity when prices are high. Battery
technology advancements may reduce construction or operation costs by the time of development at the NRG Site.

•

Residential, office, and commercial uses are highly infeasible due to the limitations of the Site, including assumed contamination
and the presence of the switchyard near the center of the Site.

•

Although the COVID-19 pandemic is currently depressing economic activity, the purpose of this market analysis is to inform longrange plans for the Site’s re-use, and MRB Group assumes that the industries in question will resume their forecasted trajectories
in a timeframe that makes this disruption largely irrelevant to evaluating the re-use scenarios.

Conclusion
With the exception of the “clean slate” scenario, four of the redevelopment options appear to have good market fundamentals and are
generally growing across the country. Each of the four options is a use in-place or under consideration at a former coal-fired power plant
in other parts of the country. Given what we know of the constraints of the Site today, each of the four options appears to be possible on
the Site. Furthermore, certain combinations of these uses (e.g. battery storage and power generation) can be considered in tandem for a
potential re-use.
The table on the following page summarizes the re-use options. There remain several important questions that would need to be
addressed to continue with the analysis of these uses:
1.

The feasibility, cost, and timeline of reestablishing the electric grid interconnection to the Site for any significant power
generation, power storage, or power use at the site, depending on the electricity production of a particular re-use.
2. The feasibility, cost, and timeline of remediation of the presumed contamination on the Site, along with an understanding of
the residual environmental liability associated with the Site post cleanup.
3. The cost and timeline of the transfer of site control to a future developer.
4. The magnitude of assistance available from all sources to induce the re-use. These sources could include NRG, federal
incentives, New York State assistance (including NYSERDA), local incentives, and other sources, depending on the re-use
option in question.
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Summary of Re-Use Options
Leverages Site Leverages Site

Potential

Job

Tax

Sizing

Creation

Revenue

<50,000 SF

High

Low

~50,000 SF

Medium

~500 KW

Solar at Plant Site

Re-Use

1

Feasible?

2

Electrical

Transportation

Potential

Likely

Cost/

Funding
3

Infrastructure?

Assets?

Yes

Minimally

Yes

High

Likely

Yes

No

$80M

Low

High

High

Likely

Yes

Yes

$2M

Medium

<5 MW

Low

Modest

Likely

Yes

No

$2M

High

Solar at Fly Ash Site

~60 MW

Low

Modest

Maybe

Potentially

No

$40M

High

Battery Storage

~80 MWh

Low

Modest

Likely

Yes

No

$20M

High

N/A

N/A

N/A

Very Low

N/A

N/A

N/A

N/A

Distribution &
Logistics Facility
Data Center
Biomass

Clean Slate

Investment
Highly
Varied

Support
Low

1

PILOT agreements are likely for all re-uses and would reduce tax revenues for a defined period.

2

Where feasibility is denoted as "likely," it is assumed that the relatively small size of the biomass, solar, or battery facilities at the

plant site make resolution of the interconnection issue financially feasible.
3

Does not include costs of environmental remediation, demolition, grid interconnection, or site control transfer. Costs are highly

dependent on type and degree of technology utilized.
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Regional Industry Profile
Industry and Employment Trends
The following table displays the industries in the Chautauqua County economy using the North American Industry Classification System
(NAICS) at the two-digit level. As of 2019, Chautauqua County has 52,625 jobs. Overall, jobs in the County fell by 2% from 2014 to 2019,
despite some industries experiencing job gains. From 2019 to 2024, the County is projected to lose an additional 516 jobs, though this
represents a slower pace of job loss (1% over five years) than the prior period. Industries projected to grow most significantly over the
next five years include Educational Services (9%), Utilities (5%), Administrative and Support and Waste Management and Remediation
Services (4%), and Construction (4%). However, in terms of the total number of jobs added, the Health Care and Social Assistance
industry is projected to add 273 jobs. Projected job losses are concentrated in Manufacturing and Retail Trade, which are forecasted to
contract by over 400 jobs each over the next five years.
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Total Jobs in Chautauqua County, 2014 - 2024
NAICS
11
21
22
23
31
42
44
48
51
52
53
54
55
56
61
62
71
72
81
90
99

Description
Agriculture, Forestry, Fishing and Hunting
Mining, Quarrying, and Oil and Gas Extraction
Utilities
Construction
Manufacturing
Wholesale Trade
Retail Trade
Transportation and Warehousing
Information
Finance and Insurance
Real Estate and Rental and Leasing
Professional, Scientific, and Technical Services
Management of Companies and Enterprises
Administrative and Support and Waste
Management and Remediation Services
Educational Services
Health Care and Social Assistance
Arts, Entertainment, and Recreation
Accommodation and Food Services
Other Services (except Public Administration)
Government
Unclassified Industry
Total

2014
Jobs

2019
Jobs

2024
Jobs

2014 - 2019 2014 - 2019 2019 - 2024 2019 - 2024
Change
% Change
Change
% Change

904
123
288
2,096
9,435
1,110
6,873
1,074
647
892
525
1,207
291

899
95
192
2,228
8,945
1,093
6,286
1,139
476
853
455
1,094
169

917
94
202
2,306
8,503
1,052
5,854
1,178
352
814
422
1,111
81

-5
-28
-96
132
-490
-17
-587
65
-171
-39
-70
-113
-122

-1%
-23%
-33%
6%
-5%
-2%
-9%
6%
-26%
-4%
-13%
-9%
-42%

18
-1
10
78
-442
-41
-432
39
-124
-39
-33
17
-88

2%
-1%
5%
4%
-5%
-4%
-7%
3%
-26%
-5%
-7%
2%
-52%

2,256

1,886

1,964

-370

-16%

78

4%

704
7,416
914
5,005
2,434
9,557
38
53,792

777
7,951
901
4,927
2,365
9,866
29
52,625

849
8,224
930
4,993
2,297
9,946
19
52,109

73
535
-13
-78
-69
309
-9
-1,167

10%
7%
-1%
-2%
-3%
3%
-24%
-2%

72
273
29
66
-68
80
-10
-516

9%
3%
3%
1%
-3%
1%
-34%
-1%

Source: Emsi
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This table shows the makeup of
the Chautauqua County
economy according to the share
of jobs provided by each major
industry category. It then
compares this makeup with
those of the greater Western
New York region and New York
State. Chautauqua County has a
larger proportion of Government
jobs compared to the other
study areas (19% of the County’s
jobs, compared to 17% of
Western New York’s and 15% of
New York State’s). Chautauqua
County also has a significantly
larger share of Manufacturing
jobs—17%—compared to the
region’s 10% and the State’s 4%.
The County lags the region and
State in terms of the proportion
of jobs in the following
industries: Professional,
Scientific, and Technical Services;
Finance and Insurance;
Educational Services; and
Management of Companies and
Enterprises.

Largest Industries by Geography, 2019
NAICS
90
31
62
44
72
81
23
56
48
54
42
71
11
52
61
51
53
22
55
21
99

Description
Government
Manufacturing
Health Care and Social Assistance
Retail Trade
Accommodation and Food Services
Other Services (except Public Administration)
Construction
Administrative and Support and Waste
Management and Remediation Services
Transportation and Warehousing
Professional, Scientific, and Technical Services
Wholesale Trade
Arts, Entertainment, and Recreation
Agriculture, Forestry, Fishing and Hunting
Finance and Insurance
Educational Services
Information
Real Estate and Rental and Leasing
Utilities
Management of Companies and Enterprises
Mining, Quarrying, and Oil and Gas Extraction
Unclassified Industry
Total

Chautauqua
County

Western
New York

New York
State

19%
17%
15%
12%
9%
4%
4%

17%
10%
14%
11%
9%
4%
4%

15%
4%
16%
9%
8%
5%
5%

4%

5%

5%

2%
2%
2%
2%
2%
2%
1%
1%
1%
0%
0%
0%
0%
100%

3%
5%
3%
2%
1%
5%
3%
1%
1%
0%
2%
0%
0%
100%

3%
7%
3%
2%
0%
5%
4%
3%
2%
0%
1%
0%
0%
100%

Source: Emsi. Western New York is defined as Chautauqua, Erie, Niagara, Cattaraugus, and Allegany Counties.
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Relative Industry Concentration
Location quotient (LQ) analysis identifies which industries are unique or specialized in Chautauqua County, as compared to national
averages for the proportion of jobs associated with each industry.
LQ is calculated by dividing the percentage of jobs within each local industry by the percentage of jobs in the same industry at the
national level. For example, if the finance and insurance industry accounts for 2% of jobs in a community, but at the national level this
industry has 1% of the total jobs, the community has a LQ of 2.0 (0.02 ÷ 0.01 = 2). In this example, the local community employs twice as
many individuals in the industry as expected based on national employment patterns.
Industries with a high LQ and high employment numbers are assumed to produce more than what is needed (i.e. a surplus) and export
their products and services beyond the locality.
The following table contains the results of the LQ analysis for Chautauqua County at the 4‐digit level using 2019 job counts. The County
has a striking relative concentration of jobs in the Engine, Turbine, and Power Transmission Equipment Manufacturing industry, which has
an LQ of over 47 and employs over 1,500 people. Other industries that are unique or specialized in the County (i.e. that have both
significant job counts and high LQs) include Dairy Product Manufacturing; Fruit and Vegetable Preserving and Specialty Food
Manufacturing; and Other Fabricated Metal Product Manufacturing.
These industries are vital to the County’s prosperity, since industries with a high LQ and high employment numbers typically export their
goods and services beyond the immediate area, bringing money into the County.
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Chautauqua County Top Industries by Concentration, 2019
NAICS
3336
3115
3325
3271
3111
3379
3311
4542
3321
3114
3329
3371

Description
Engine, Turbine, and Power Transmission
Equipment Manufacturing
Dairy Product Manufacturing
Hardware Manufacturing
Clay Product and Refractory Manufacturing
Animal Food Manufacturing
Other Furniture Related Product Manufacturing
Iron and Steel Mills and Ferroalloy Manufacturing
Vending Machine Operators
Forging and Stamping
Fruit and Vegetable Preserving and Specialty Food
Manufacturing
Other Fabricated Metal Product Manufacturing
Household and Institutional Furniture and Kitchen
Cabinet Manufacturing

2019
Location
Quotient

2014
Jobs

2019
Jobs

2024
Jobs

47.36

1,549

1,508

1,494

14.80
13.73
12.07
11.94
10.55
9.47
8.42
8.05

518
86
114
238
109
231
202
223

719
112
163
245
120
261
123
262

811
99
146
201
102
276
84
268

7.82

842

433

209

6.84

892

619

531

6.07

417

509

423

3324

Boiler, Tank, and Shipping Container Manufacturing

5.92

137

179

203

3372
3323

Office Furniture (including Fixtures) Manufacturing
Architectural and Structural Metals Manufacturing

5.82
4.39

224
572

211
560

183
515

4859

Other Transit and Ground Passenger Transportation

4.00

41

151

228

3.99

57

134

188

3.72

497

446

434

3.71
3.31

101
19

135
23

150
21

4247
3327
3241
1153

Petroleum and Petroleum Products Merchant
Wholesalers
Machine Shops; Turned Product; and Screw, Nut,
and Bolt Manufacturing
Petroleum and Coal Products Manufacturing
Support Activities for Forestry

Source: Emsi
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Real Estate Market Analysis
MRB Group analyzed real estate data for an area extending
approximately 30 miles in either direction along the Lake Erie
shoreline from the Site, and about 15 miles inland (the
“Shoreline Region”). To understand trends in pricing,
occupancy, construction, absorption, etc., MRB Group used
data from CoStar, which collects data for properties that are
available for lease or listed for sale.2

Lake Erie Shoreline Region

Industrial Real Estate Market
Industrial vacancy in the Shoreline Region stands at 10.8%,
having climbed in 2019 after hovering in the 7-8% range for
several years. The increase is attributable to the net
absorption of -129,000 square feet (SF) over past 12-month
period, meaning more space was vacated than was leased by
tenants during that time. Vacancy is forecasted to settle in
the 12% range, considered healthy, after sharply increasing in
the wake of the COVID-19 economic contraction.
Market rent for industrial properties in the Shoreline Region
is $4.70/SF, representing a 12-month increase of 8.6% and
steady growth over the past decade. Rents are projected to
increase into the $5.00 range over the next five years, after
potentially dipping in 2020-2021. Industrial space rental rates
in this Shoreline Region reflect an approximate $0.80 discount as compared to the nearby Buffalo-area industrial market. 300,000SF of
non-owner-occupied industrial space has been under construction in the Shoreline Region since 2018 and will be delivered in 2020.
CoStar anticipates other more modest additions to the market between 2022 and 2024.

2

CoStar does not include owner-occupied properties nor properties that are entirely off the market, for example abandoned properties.
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Given the area’s reasonable vacancy rate, available
inventory does not present a severe constraint on
accommodating business growth or recruiting outside
firms. However, the market has enough capacity to
suggest that in order for property development to be
financially feasible, the construction of new industrial or
logistics facilities must be well-planned and targeted to
the most favorable economic opportunities.

Industrial Real Estate Summary - Shoreline Region

Inventory
Vacancy Rate
Market Rent / SF
12-Month Net Absorption
Under Construction

Current

1 Year Prior

1-Year
Change

3.9M SF
10.8%
$4.70
(128,815) SF
300,000 SF

3.9M SF
7.7%
$4.32
(30,182) SF
300,000 SF

+ 3.3%
+8.6%
-437.8%
-

Source: CoStar. "Current" refers to Q2 2020 or Q1 2020 data, as available.

Industrial Real Estate Market Trends - Shoreline Region (Source: CoStar)
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Office Real Estate Market
The Shoreline Region has a very low office vacancy rate
of 3.3%, notably lower than the nearly 9% vacancy rate
for the greater Buffalo area real estate market. No new
deliveries of non-owner-occupied office space are
anticipated in the next few years, and vacancy rates are
expected to remain very low during that period, despite
some negative net absorption in 2019-2020.

Office Real Estate Summary - Shoreline Region

Inventory
Vacancy Rate
Market Rent / SF
12-Month Net Absorption
Under Construction

Current

1 Year Prior

1-Year
Change

787,000 SF
3.3%
$14.65
(1,200) SF
0 SF

784,000 SF
2.7%
$14.84
(10,300) SF
3,500 SF

+0.4%
+0.6%
-1.3%
-112.0%
-100.0%

Office rents are $14.65/SF, having climbed from a 2012
low of $13.25/SF and then tapered off slightly in 2019.
Source: CoStar. "Current" refers to Q2 2020 or Q1 2020 data, as available.
CoStar expects office rents to increase to nearly $15/SF
by 2025 after potentially dropping by over $1/SF during the COVID-19 economic contraction.

Other Real Estate Considerations
All industrial and office properties under construction in the larger Buffalo-area real estate market are being pre-leased. In Chautauqua
County’s economic environment, speculative construction projects are extremely unlikely. Redevelopment of the Site will require strong
prospects for leasing and likely involve build-to-suit construction.
The Site has the advantage of being located in a federally-designated Opportunity Zone, adding to its attractiveness for investors
interested in the program’s capital gains tax benefits. Although those benefits lessen as the program ages, the Opportunity Zone
incentive can still boost a project’s annual rate of return enough to tip the balance in favor of a real estate project moving forward.
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Development Alternatives Analysis
MRB Group investigated several possible re-use alternatives for the NRG Site, focusing on project types that would not necessitate total
environmental remediation: distribution and logistics facilities, data centers, carbon-neutral power generation facilities, and utility-scale
battery storage facilities. These re-uses also capitalize on either the Site’s transportation assets (rail, water/barge, and interstate access) or
the Site’s legacy infrastructure, including its electrical assets and buildings.
These scenarios are not meant to represent an exhaustive list of options, but to illustrate the likely types of re-uses and key challenges
and opportunities associated with them, and to inform future discussions about the Site’s development. Furthermore, they are not
constrained to “either/or” development options. In particular, elements that can feasibly be mixed and matched in a redevelopment plan
and offer mutual benefits include solar electricity generation paired with a data center; and renewable energy generation paired with a
battery storage facility.

Distribution and Logistics
Distribution and logistics facilities considered include general warehousing, storage, and distribution facilities (dedicated or third-party)
serving the manufacturing, wholesale, and retail sectors, and providing services including handling, storage, packing, and transportation.
In general, the growth of consumer spending, industrial production, and trade over the past few years has driven freight volumes and
therefore demand for distribution and logistics services and facilities. Sustained growth in e-commerce and a proliferation of the
outsourcing of logistics and warehousing have fueled demand for services like storage, packing, crating, and forwarding. These trends are
generally expected to continue, and from 2019 – 2024, U.S. industry revenue is projected to increase at an annualized rate of 3.4% to
$29.7 billion. Over that same period, industry value added (IVA), which measures the industry's contribution to the U.S. economy, is
expected to grow at an annualized rate of 4.3%, compared to overall U.S. GDP growth of 1.8%. According to the 2018 Third-Party
Logistics Study led by Infosys Consulting, 61% of businesses were reportedly planning to increase their level of outsourcing. Over the past
five years, both businesses' demand for warehouse space and their likelihood of contracting it from third-party providers have increased,
benefiting the industry. The industry will continually adopt automation and other technologies that optimize the handling of goods and
protect thin profit margins.3

3

IBISWorld Industry Report 49311, “Public Storage & Warehousing in the US,” January 2020.
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The NRG Site’s location with rail and barge access near
the major I-90 logistics corridor makes it an attractive
location for multi-modal distribution, warehouse, and
logistics providers. Dunkirk has proximity to major
centers of demand—46 miles to Buffalo, NY; 148 miles
to Toronto, ON; 149 miles to Cleveland, OH; 175 miles to
Pittsburgh, PA; 285 miles to Columbus, OH; and 317
miles to Detroit, MI. This locational advantage can
accommodate increased demand for rapid shipping
speeds. In 2017, 46% of consumers expected the option
of next-day shipping, up 3 percentage points from the
previous year, according to a UPS survey. And sameday shipping was expected by 20% of consumers, up
three percentage points.4 Since international trade
contributes to demand for warehousing, Dunkirk’s
location near Canadian border crossings is an
advantage; foreign manufacturers often rely on thirdparty logistics sites to handle and store their shipments
to the United States due to their limited domestic
facilities.5

Milson Ferguson Enterprises Distribution Facility, Coxsackie, NY

In addition to the types of facilities discussed above,
New York State is home to a number of dedicated
distribution and fulfillment centers operated by major
national retailers to service their stores throughout the Northeast. These include Tractor Supply and DICK’s Sporting Goods.

“’Next Gen’ 5-Story Distribution Center Planned for Boxwood,” Delaware Business Times, November 13, 2019,
delawarebusinesstimes.com/news/boxwood-logisticenter.
5
IBISWorld Industry Report 49311, “Public Storage & Warehousing in the US,” January 2020.
4

NRG Redevelopment Alternatives and Feasibility Study – Market Analysis

Page 15

Relevant recent development projects of distribution and logistics facilities on contaminated sites include:
•

Chicago, IL: In 2018, Chicago City Council approved a proposal to transform the former Crawford Coal Plant into a 1,000,000 SF,
200-truck warehouse and distribution center for use by e-commerce and logistics companies. The plant was closed in 2012, and
the company purchased the 70-acre site in 2017.6 Although development is ongoing, and not without problems,7 the $100 million
investment is expected to create 178 jobs, along with 365 temporary construction jobs, and generate $16 million in tax revenue.8
These benefits stem from easy access to I-55.

•

Portage, MI: 9 At a 37.4-acre site contaminated by a nearby Pfizer plant, the City of Portage advanced a plan to redevelop the
property into a 321,000 SF FedEx distribution facility, which is expected to begin operations in 2021 and create 766 jobs, in
addition to 158 contract employees. FedEx said a strong local labor force and proximity to I-94 were major factors in its decision.
The City, in conjunction with the Kalamazoo County Brownfield Redevelopment Authority, will invest $25 million in the new
center. The Authority will incur administration and operating costs related to implementation. The City will incur public
infrastructure eligible costs related to reconstructing a portion of roadway. All other eligible costs, such as due diligence, site
demolition, all other public infrastructure improvements, site preparation activities, and preparation of a brownfield plan, will be
borne by the developer.10

•

Jersey City, NJ: In 2014, the 87-acre PJP Landfill Superfund site in Jersey City, NJ was converted to a warehouse and distribution
center, continued commercial use, public open space, and restored wetlands. From 1970 to 1984, the PJP Landfill Company
accepted chemical and industrial wastes. The site’s proximity to New York City and I-95 made it attractive to businesses looking

“Massive Little Village Warehouse on Old Crawford Coal Plant Site Approved by City Council,” Block Club Chicago, September 20, 2018,
blockclubchicago.org/2018/09/20/massive-little-village-warehouse-on-old-crawford-coal-plant-site-approved-by-city-council.
7
“Mayor Shuts Down Crawford Coal Project After ‘Unacceptable’ Dust Cloud Descends on Little Village,” Block Club Chicago, April 11, 2020,
blockclubchicago.org/2020/04/11/after-unacceptable-dust-cloud-from-demolition-descends-on-little-village-mayor-shuts-down-crawford-coalproject.
8
Hilco Redevelopment Partners’ economic factsheet on Crawford Station project, www.crawfordstation.com/wp-content/uploads/2019/05/FINALEconomic_factsheet.v10.pdf.
9
“FedEx Distribution Center to Bring More Than 700 Jobs to Portage,” MLive, November 6, 2019, www.mlive.com/news/kalamazoo/2019/11/fedexdistribution-center-to-bring-more-than-700-jobs-to-portage.html.
10
Kalamazoo County Brownfield Redevelopment Authority Brownfield Plan for Project Spartan Redevelopment, approved October 15, 2 019,
kalcountybrownfield.com/wp-content/uploads/190019_KCBRA-Project-Spartan-BF-Plan_Public-Noticed.pdf.
6
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for development opportunities. AMB purchased 51.4 acres of the site with plans to build a large warehouse on the property.
Extensive coordination between the Environmental Protection Agency, New Jersey Department of Environmental Protection, and
AMB was required to evaluate re-use considerations and plan for construction of the warehouse. AMB started work in 2008,
removing about 6,500 tires, installing groundwater monitoring wells, and constructing a cap as part of the warehouse foundation.
Through a merger with AMB, Prologis acquired the AMB property in 2011. In 2014, Prologis finished building the Pulaski
Distribution Center, a LEED-certified warehouse for retail packaging and distribution operations, on the site. Prologis leases the
distribution center and warehouse to two tenants, Imperial Bag & Paper Co. and Peapod. Other commercial and industrial uses of
the site include a trucking business. As of December 2019, the three on-site businesses employed 1,425 people, generating $327
million in annual sales and providing estimated annual employment income of nearly $53 million.11 In 2016, site properties
generated nearly $1.8 million in tax revenues, and the 2017 total estimated property value was over $24 million. Prologis also
developed a waterfront walkway along the Hackensack River.12 Project cost data are not available.

Environmental Protection Agency (EPA) page on superfund sites in reuse in New Jersey, section on PJP Landfill, www.epa.gov/superfundredevelopment-initiative/superfund-sites-reuse-new-jersey, accessed May 20, 2020.
12
EPA Site Redevelopment Profile: PJP Landfill Superfund Site, semspub.epa.gov/work/HQ/100001603.pdf.
11
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Data Center / Cloud Servers

Google Data Center, Berkeley County, SC

Data processing and hosting facilities generally rent servers
to companies that store vast amounts of data. These are a
popular re-use strategy former coal-fired power plants,
since data storage providers are limited to sites that can
accommodate their voracious electricity needs. For
example, it is one of the development scenarios being
explored for the Cayuga Power Plant in Ithaca.13 The owner
of the 586 MW Somerset, NY coal-fired power plant, the
final one to shutter in New York State in March 2020, also
intends to potentially redevelop it into a data hub.
The industry is still in the growth stage of its life cycle.
Through 2025, the industry's overall contribution to the
U.S. economy will increase at an annualized rate of 2.3%,
faster than the overall economy’s projected growth.
Industry revenue is expected to grow by 3.2% annually to
$192.8 billion over the same period. This is in spite of the
fact that some major operators are turning to cheaper overseas sites for new data centers, as they attempt to compete on price in a
largely undifferentiated industry. The industry is highly competitive with a large number of smaller operators and significant competition
for data processing and storage projects.14
Drivers of the growth in demand include:
•

Increased outsourcing of application hosting to specialized companies as an alternative to local hosting of enterprise software;
and the related trend of companies moving away from internal IT management.

“What’s Next for the Cayuga Power Plant?” Ithaca.com, January 6, 2020, www.ithaca.com/news/lansing/what-s-next-for-the-cayuga-powerplant/article_171878da-2d96-11ea-b326-47a464efe599.html.
14
IBISWorld Industry Report 51821, “Data Processing & Hosting Services in the US,” May 2020.
13
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•
•
•
•

Investment in internet companies, driven by the continued shift of media to online platforms, and the growth of content providers
and resellers that lease resources from data hosts.
The increasing complexity involved in effectively processing and hosting large amounts of data generated by companies in a wide
range of sectors.
The proliferation of rich media, such as videos, music, and applications, and consumers’ growing access to it through improved
bandwidth.
Financial services companies, which account for a third of demand for data center services.

The falling price of computer hardware and computing power has the potential to make construction of new data centers more
financially feasible.
These facilities have the advantage of being able to rely on non-regional demand. That is, national and international markets can provide
demand for data hosting and processing services supplied in Dunkirk. With many large firms outsourcing their IT needs, the specific
location of a data center is not a major factor in project viability. Site considerations for data centers include the following:15
•
•

•

•

Areas not prone to environmental disasters, especially seismic vulnerability and flood plain hazards, which are not major risks at
the Site.
Temperate climates, which are ideal in order to allow for outside air cooling of the servers and computer equipment, as opposed
to heavy reliance on power-intensive cooling technology. Overheating of the interior of a data center can lead to costly
equipment failures and facility downtime. Dunkirk’s climate is well suited to maintain ideal data center temperature requirements
as defined by the American Society of Heating, Refrigerating and Air-Conditioning Engineers.16
Availability, reliability, and price of power, which is the highest operating cost for most data centers. The Site’s existing electrical
infrastructure is a significant asset in this respect. The development of a renewable energy generation facility such as a solar array
at the Site, as discussed in the next section, could further reduce operating costs for a data center.
Construction and permitting costs, which is a function of the usable existing buildings on a given site. Subject to further
investigation of the condition of the existing buildings and the presence of adequate HVAC and fire prevention features, it is
feasible that data storage units could be housed within the NRG Site’s existing buildings, significantly reducing construction costs.

“Data Centers: Site Selection 101,” Site Selection Magazine, November 2012, siteselection.com/issues/2012/nov/data-centers.cfm.
“An Updated Look at Recommended Data Center Temperature and Humidity,” AVTech, avtech.com/articles/4957/updated-look-recommendeddata-center-temperature-humidity.
15
16
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•

Access to fiber optic connectivity, which determines the transmission time between the data center and remote user access.

This re-use scenario is feasible without total environmental remediation, as data center construction usually involves minimal site grading
and minor soil disturbance. Environmental concerns are further reduced if the existing buildings and infrastructure, along with power
access, plumbing, parking, etc., can be repurposed to accommodate new projects.17

Carbon-Neutral Power Generation
Renewable power generation is a significant theme in redevelopment of former coal-fired power plant sites, as it capitalizes on their
existing electrical infrastructure. Demand for renewable power will rise in tandem with general electricity consumption, which is expected
to pick up over the next five years, and as diversification of energy sources and green electricity becomes a greater focus nationwide and
in New York State.
Federal incentives for renewable energy development have helped the industry compete with other energy sources and will continue to
mitigate investment costs. At the state level, New York policies continue to reinforce sustainability goals and a target of making the
state’s electricity 100% carbon neutral by 2040. In 2019, New York State accelerated its timeline for renewable portfolio standards, aiming
for 70% by 2030 instead of 50%. Moreover, the April 2020 New York State Accelerated Renewable Energy Growth and Community
Benefit Act makes it easier to develop large-scale renewable energy sites by allowing developers flexibility on some local zoning and
regulations, and by streamlining the permitting and construction process through a new statewide office.18 As this Act is implemented,
the Site and/or the nearby fly ash disposal site could be nominated as a “build-ready” brownfield site eligible for state-subsidized
remediation and expedited development.
Clean energy uses that are feasible at the Site include biomass and solar, assuming the interconnection issue can be resolved affordably.
Each are taken here in turn. Carbon-neutral power generation and a data center could be complementary re-uses that are pursued in
tandem for the Site. For example, a data center could potentially derive a portion of its power from an on-site solar array.

“From Iconic Building to Wholesale Data Center,” Digital Realty Blog, May 25, 2017, www.digitalrealty.com/blog/from-iconic-building-to-wholesaledata-center.
18
“New York State Announces Passage of Accelerated Renewable Energy Growth and Community Benefit Act,” NYSERDA press release, April 3, 2020,
www.nyserda.ny.gov/About/Newsroom/2020-Announcements/2020-04-03-NEW-YORK-STATE-ANNOUNCES-PASSAGE-OF-ACCELERATEDRENEWABLE-ENERGY-GROWTH-AND-COMMUNITY-BENEFIT-ACT-AS-PART-OF-2020-2021-ENACTED-STATE-BUDGET.
17
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Biomass
Biomass power plants generate electricity using
agricultural byproducts, landfill gas, and biogenic
municipal waste. Almost half of the existing U.S.
biomass power industry uses liquid biofuels,
including ethanol and biodiesel, typically made
from agricultural byproducts. Another 44% uses
wood and wood waste, and 10% use municipal
waste, landfill gas, or other non-wood waste.19

ReEnergy Black River, Fort Drum, NY (Biomass)

Some of the largest biomass power projects sell
their generated power to utilities companies. This
represents about 26% of the U.S. market. 69% of
the biomass power market consists of industrial
users, often paper or chemical or food
manufacturers, that generate electricity on-site.20
A key demand driver for biomass-generated power is the growth of the manufacturing sector and its associated energy needs. Industry
revenue in the U.S. is forecast to increase at an annualized rate of 2.0% from 2019-2024, to a national total of $1.0 billion. Over that same
period, the number of biomass power plants is forecast to increase at an annualized rate of 2.2%, to 136 plants. Technological change has
assisted industry growth as new technologies that more efficiently convert biomass inputs to electricity have lowered operating costs and
raised output. Biomass power still accounts for less than 1.6% of total electricity generated in the United States.21
The industry’s financial viability has been dependent on tax incentives and renewable portfolio standards (like those in New York State)
that require local utilities to generate a certain percentage of their electricity from renewable power. As noted earlier, New York State has
strong renewable targets, which contributes to the feasibility of a biomass operation at the Site. However, threats of the expiration of the
federal production tax credit for biomass began to negatively impact industry revenue in 2019. Prospects for the industry will be
IBISWorld Industry Report OD4497, Biomass Power, August 2019.
Ibid.
21
Ibid.
19

20
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significantly influenced by the federal government’s willingness to renew or strengthen the credit beyond 2020, particularly if it were to
do so on a long-term basis. Another potential threat to industry viability is that many states have found that biomass power emissions
exceed those of coal power generation; a finding that may lead to reduced government assistance in the future and instead divert
government assistance to target wind and solar operations.
Biomass projects are generally more difficult to undertake than solar projects. The economics of such projects are more complex and
they are more difficult to secure needed permits. They require careful consideration of feedstock sourcing that meets New York State
renewable portfolio standards and face design challenges to combat moisture in northern climates. They have difficulty competing where
cheaper solar, hydro, or wind generation resources are flourishing. Declines in natural gas prices have also been observed to force some
biomass plants to idle and to squash prospects for biomass facilities construction, as utilities turn to natural gas power instead of biomass
operations.
Companies typically build plants near a source of biomass inputs to avoid high transportation costs. In the case of Dunkirk, this would
most likely be tree and yard waste or wastewater facilities sludge from area municipalities, or it could involve waste associated with New
York State’s agricultural or wood-related industries. The Site has adequate haul routes to bring in this feedstock, plus potential use of the
Site’s barge access.
The Site’s existing boilers are not suitable for biomass power generation, so a biomass plant would entail new boilers adjacent to the
existing facilities.
Relevant recent and prospective developments include:
•

•

A re-use study for the Mt. Tom Power Plant site in Massachusetts, which shut down its coal-fired operations in 2014, determined
that an anaerobic digestion and power generation facility would be feasible, require about 4 acres to accommodate four storage
tanks and a 250’ by 250’ building, and generate 500KW of power.22
A re-use study for Brayton Point Power Plant site in Massachusetts, which shut down its coal-fired operations in 2017, determined
that an anaerobic digestion and biomass power generation facility would be feasible, require about 10 acres, and generate

Mt. Tom Power Plant Reuse Study, prepared for the Massachusetts Clean Energy Center, November 2015,
files.masscec.com/research/MtTomReuseStudyENGLISH.pdf.
22
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•

500KW of power.23 (The developer’s intentions are now to use the site to transfer offshore windfarm energy to the grid, establish
wind sector-related manufacturing and assembly facilities, and potentially install some solar capacity.24)
A respondent to Independence, Missouri’s request for proposals for re-use of its coal-fired Blue Valley Power Plant, scheduled to
close in June 2020, proposed a biofuel power plant.25

Solar
Revenue for the U.S. solar power industry grew by an
annualized rate of 26% over the five years to 2020, increasing
by 15% in 2020 alone to $9 billion. As the fastest growing
source of renewable energy, solar power plants have been built
at accelerating rates over this five-year period. This
exceptionally strong growth has been propelled by a variety of
federal tax credits and other incentives that lower the cost of
initial investments; state-level renewable energy targets;
innovative project financing mechanisms; local property and
sales tax exemptions; and the declining price of solar panels
and components.26

2 MW Solar Array, Madison County, NY

The industry will become more viable over the next five years
and less dependent on government assistance, as solar power
generation is expected to reach grid parity in more states
during that period. Despite incremental reductions to the key
federal Investment Tax Credit after 2020, industry revenue is

Somerset Power Plants Reuse Study, prepared for the Massachusetts Clean Energy Center,
https://files.masscec.com/research/SomersetReuseStudy.pdf.
24
“Coal-Fired Power Plants Finding New Uses as Data Centers, Clean Energy Hubs,” Energy News Network, March 23, 2020,
energynews.us/2020/03/23/midwest/coal-fired-power-plants-finding-new-uses-as-data-centers-clean-energy-hubs.
25
Ibid.
26
IBISWorld Industry Report 22111E, “Solar Power in the US,” April 2020.
23
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forecast to rise at an annualized rate of 32.7% to $37 billion over the five years to 2025. Profits are expected to increase as well, triggering
more companies to enter the industry and existing operators to expand their operations. Technological advancements in photovoltaics
can be expected to further increase efficiencies and profits. The largest and most profitable solar operations sell generated power to
utilities companies, though there is growing demand from commercial entities to enter into direct power purchasing agreements for solar
energy. 27
New York’s renewable energy targets of 70% by 2030 and 100% by 2040 are aggressive by any measure, and are helping to drive the
growth of solar in the Empire State, reinforced by a number of programs administered by NYSERDA, NYPA, and other agencies.
In terms of the NRG Site, the appropriate size for feasible solar generation would be a “community solar project” of no more than 5 MW,
which is considered to be able to serve the equivalent of 660 households. This would be possible without demolishing the existing
buildings. The site is adequate for solar in terms of minimal topographic change, lack of vegetation, and access to electrical infrastructure.
It is assumed that for this amount of power generation, the grid interconnection can be re-established affordably.
In a separate or additional scenario, once the nearby fly ash disposal site is permanently closed, the site could potentially accommodate a
much larger solar array (~60 MW) on its non-wooded areas, without substantial remediation. However, there is no good interconnect
possibility at this landfill. This would require running collector lines from the fly ash disposal site to the plant site, potentially along the rail
line, and securing necessary interconnection rights. Line upgrades to the landfill site could potentially be pursued under the power grid
and transmission investments that are foreshadowed by New York State Public Service Commission orders issued in May 2020.28
Relevant recent and prospective developments include:
•
•

The 1,600 MW Brayton Point power plant outside Boston, currently being demolished, is being developed by a company that
intends to transfer power to the grid from nearby offshore windfarms, and that is considering installing solar capacity as well.
Alliant Energy, which serves customers in Wisconsin and Iowa, is considering converting one of its retired coal-burning plants to
solar generation.29

IBISWorld Industry Report 22111E, “Solar Power in the US,” April 2020.
“New York PSC Issues Two Important Clean Energy Orders,” National Resources Defense Council, May 26, 2020, www.nrdc.org/experts/cullenhowe/new-york-psc-issues-two-important-clean-energy-orders.
29
“Coal-Fired Power Plants Finding New Uses as Data Centers, Clean Energy Hubs,” Energy News Network, March 23, 2020,
energynews.us/2020/03/23/midwest/coal-fired-power-plants-finding-new-uses-as-data-centers-clean-energy-hubs.
27

28
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Battery Storage Facility
Battery storage power stations use batteries to store electrical energy, a critical piece
of the puzzle for leveraging renewable energy sources and making power
distribution more efficient. As renewable power sources like wind and solar provide a
larger portion of New York’s electricity, utility-scale storage will allow clean energy to
be available when and where it is most needed.

San Diego Gas & Electric Energy Storage Facility

New York State policies continue to reinforce sustainability goals and Governor
Cuomo’s target of making the state’s electricity 100% carbon neutral by 2040,
causing markets for energy storage to expand. In turn, utilities offer bulk energy
storage contracts to meet their responsibilities under statewide storage goals,30
which target 1,500 MW of storage by 2025 and 3,000 MW of storage by 2030.31 The
largest battery plant in New York State to date was approved in the fall of 2019 at the
Ravenswood Generating Station in Long Island City. A potential battery storage
facility at the NRG Site could help address the loss of generation from the Somerset
coal-burning power plant that closed in March 2020.
Today’s battery storage facilities are more cost-effective at larger scale, such as
current projects that involve storage facilities of upwards of 80 MW. Generally, the
cost-savings of this scaling occur both at the construction level and the operational
level. A battery storage facility will be more feasible if the development also includes a power generation facility (such as a solar array),
because proximity reduces the costs associated with repeated energy storage and release. Co-location also allows the power generator
to operate more profitably by storing electricity in order to sell it at times of higher demand and higher electricity prices.

New York Battery and Energy Storage Technology Consortium’s (NY-BEST) April 29, 2020 newsletter, www.ny-best.org/newsletter/ny-bestnewsletter-april-29-2020.
31
New York State Energy Research & Development Authority’s (NYSERDA) “Energy Storage” page, www.nyserda.ny.gov/AllPrograms/Programs/Energy-Storage, accessed May 20 2020.
30
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The Site’s existing electrical infrastructure is an asset for this development scenario, particularly the proximity to the point of
interconnection, which minimizes power loss between the battery and the substation. Further investigation is needed to understand the
cost and timeline of securing interconnection rights for a battery facility of this size.
The existing Site buildings could potentially house the battery units, though there would likely need to be building upgrades to meet
relevant fire codes, and these would need to be weighed against the cost of housing the batteries in containers outside or building a new
facility with appropriate venting and sprinkler systems.
Given the potentially long development timeline for this Site, the cost of battery technology and facilities could potentially drop
dramatically, increasing feasibility for this development scenario. For example, some models estimate that battery storage will gain a clear
and permanent competitive edge over natural gas peaker plants in high-cost power markets like the Northeast within a few years.32
Technology advancements may take the form of alternative materials. For example, the New York Power Authority has incentivized pilots
of “zinc air” battery solutions, which has safety, toxicity, efficiency, and materials sourcing advantages over traditional lithium-ion
batteries.
Relevant recent and prospective developments include:
•
•

Battery storage facilities are being considered by stakeholders involved with the former coal-fired power plant site at Somerset,
NY and the Cayuga Power Plant in Lansing, NY.
A respondent to Independence, Missouri’s request for proposals for re-use of its former coal power plant proposed installation of
50 MW of battery storage, to be sited next to the existing plant buildings. According to the bid, the project would require no city
funds. The project would require a long-term land lease that would provide the city revenue, in addition to an estimated $2
million in property taxes over a 25-year period.33

“Energy Storage Poses a Growing Threat to Peaker Plants,” GE’s Transform, October 1, 2018,
www.ge.com/power/transform/article.transform.articles.2018.oct.storage-threat-to-peaker-plants.
33
“Coal-Fired Power Plants Finding New Uses as Data Centers, Clean Energy Hubs,” Energy News Network, March 23, 2020,
energynews.us/2020/03/23/midwest/coal-fired-power-plants-finding-new-uses-as-data-centers-clean-energy-hubs.
32
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Clean Slate
In addition to the preceding development alternatives, MRB Group considered additional uses for the Site such as residential, office, and
commercial uses. However, these uses are highly infeasible due to the limitations of the Site, especially its likely contamination and the
presence of the switchyard near the center of the Site.
However, it is notable that in Beloit, Wisconsin, a former Alliant Energy coal-fired power plant was redeveloped into a student union and
recreation center for Beloit College. The environmental remediation and structure cleanup, which included equipment removal and
asbestos mitigation and other concerns, required the power company to raise $30 million.
In other cases, remediation for conversion to clean slate-type uses poses nearly insurmountable financial hurdles. The former Ottawa
Street Power Station in Lansing, Michigan stopped firing coal in 1992, and it took until 2011 for regional development authorities to
identify a tenant (an office headquarters) and assemble the $59 million in tax incentives that allowed the $182 million redevelopment
project to proceed.
The redevelopment of the former NRG coal-powered Huntley power plant site in the Town of Tonawanda, New York, in neighboring Erie
County, will be important to observe and draw lessons from. The site, which includes a 1 million square foot building on 100 acres of
riverfront property, contributed $6 million annually to property tax revenue before closing in 2016. As of January 2020, NRG had entered
into a conditional sale agreement with a developer that “will be immediately taking over cleaning efforts from former owner NRG,”
though redevelopment plans have not been disclosed. This followed an abandoned attempt by the Town to acquire a portion of the
property through eminent domain.34

34 NRG Enters Agreement to Sell Old Huntley Power Plant in Town of Tonawanda,” WKBW Buffalo, January 14, 2020,
https://www.wkbw.com/news/local-news/nrg-enters-agreement-to-sell-old-huntley-power-plant-in-town-of-tonawanda.
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Executive Summary

MRB Group previously conducted a preliminary market analysis on potential uses of the NRG Site (“the Site”) in the City of Dunkirk, NY,
focused on five reuse options: distribution and logistics, data center, carbon-neutral power generation, battery storage and a “clean slate”
scenario. After discussions with the project steering committee, MRB Group was tasked to conduct further research in support of the
above to analyze two additional sets of topics:
•

•

The extent to which any of the following carbon emission reductions concepts could be used to offset a presumed carbonintensive use at the Site and/or generate interest at the State to provide grant assistance for the redevelopment of the Site. Those
potential carbon emissions reduction concepts include:
o Harvesting the useable fly ash current stockpiled at the landfills located at Van Buren Road (the “Fly Ash Landfills”) to
displace carbon-intensive raw materials in the concrete industry.
o Biomass power generation at the Site from wood waste or other sources.
o Using methane currently being harvested at the municipal landfill for industrial processes.
o Installing solar arrays at the Site and/or the associated nearby fly ash disposal landfills.
Whether the addition of a “microgrid” electric distribution system would enhance the economic and political feasibility of any of
the reuse options.

We conducted additional research, and our findings on both topics are described below.

Carbon Emission Reduction Concept Findings

All of the concepts presented have the potential to provide some level of carbon dioxide emission offset, either by producing electricity
in a carbon-neutral manner or by providing an alternative to an otherwise carbon-intensive industrial input. We have estimated total CO2
equivalent emissions savings over 30 years for each concept, as shown in the table below.
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•

•

•

•

The Fly Ash Reuse concept appears to be feasible, with an
CO2 Equivalent Emissions Savings By Concept, 30-Year
operator already invested in one of the fly ash landfills. Should
Savings CO2 Equiv. Tons
Concept
that move forward, it could save up to 3 million tons of CO2
Fly Ash Reuse
3,000,000
over its lifetime by offsetting the need to produce energyBiomass
93,000
intensive Portland cement for the concrete industry. The tie to
Landfill Methane
3,500,000
the NRG Site is that the fly ash was originally generated there,
Solar Array, Midpoint
2,260,000
NRG still owns one of the landfills, and the processing of the fly
Total, All Concepts
8,853,000
ash could potentially occur at the NRG Site.
The Biomass concept assumes that only a small amount of truly carbon-neutral feedstock is available, mostly from municipal
wood waste and other local sources, to meet the increasingly strict standards for this power generation type. Because of the small
size of the potential plant, the CO2 savings are 93,000 tons of CO2 over 30 years. The primary challenges of this concept are the
reliability of the feedstock sourcing and the overall financial feasibility of a project of this size.
The Landfill Methane concept appears feasible as well. There are ongoing discussions occurring between the County and a
potential renewable natural gas (RNG) producer, with the CO2 offset being approximately 3.5 million tons of CO2 over 30 years.
However, the only potential tie between this concept and the NRG Site would be if an industrial user were to locate at the NRG
Site and enter into a contract to buy the RNG produced from the landfill gas. As such, this concept may not make a compelling
case to regulators or potential funders of the NRG Site reuse.
Finally, the Solar Array concept would allow for CO2 savings of approximately 2.3 million tons over 30 years. At first blush, there
are a number of factors that could work in favor of this concept, including the availability of land and the presumed relatively easy
interconnection to the grid. However, much is unknown and a thorough evaluation of the proposed locations of the solar arrays,
the feasibility of running a connector line and the cost of the interconnection to the grid would be required. Fortunately, there is a
new program through NYSERDA whereby the County could nominate these locations for a State-funded evaluation.

In total, with the above caveats, the County could present as much as 8.9 million tons of CO2 savings as a way of generating the interest
and support of New York State in funding to assist the redevelopment of the NRG Site.
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Microgrid Findings

Community microgrids have the potential to provide locally-sourced energy to a small distribution network and could ultimately enhance
community prosperity. However, there are significant barriers and challenges to the feasibility of a microgrid at the NRG Site:
•

•

•

The majority of the 83 NYSERDA “NY Prize” microgrid feasibility studies involved the use of a natural gas or other fossil fuelpowered plant as the primary or sole source of power. However, these feasibility studies were conducted in 2015, and New York
State today will almost certainly not allow any further development of fossil fuel-based power plants. 1
Using wind and/or solar power generation alone is not a viable scenario for a microgrid, as the power supply is intermittent. In
such cases, battery storage becomes essential which only adds to the upfront cost of the microgrid. And, unlike a natural gaspowered system, there is no additional revenue stream possible from selling waste heat to nearby users.
The financial feasibility of a microgrid is uncertain from a purely direct costs-versus-benefits point of view and would likely
require a substantial public subsidy. For communities that suffer the indirect costs of power reliability issues, a microgrid might
ultimately make sense to subsidize. However, it does not appear that Dunkirk has a compelling reason to undertake a microgrid
project to solve a specific issue like an energy reliability problem or a NYPA power cap. 2

With all of the above comments in mind, one concept where a microgrid might fit in would be in the biomass-based power generation
concept. If a truly reliable feedstock supply can be secured, a biomass power plant would provide a source of base power that could feed
the microgrid in a consistent manner. To that base power could be added power from other generating assets, such as those described
in the solar arrays concept. Additionally, a biomass plant could also operate as a Combined Heat and Power (CHP) system, selling waste
heat for additional revenue to the system operator. For this to occur, the microgrid sponsor would have to undertake a significant
feasibility assessment to identify the critical loads the microgrid would serve, the potential purchasers of the waste heat, the optimal
system design, cost estimation and the securing of agreements between the various stakeholders.

1
2

Many of the 83 case study communities already had a generating asset, and the microgrid was conceived to complement energy production already in place.
Of course, if a microgrid would allow a beneficial reuse of the NRG Site, that may present a compelling reason.
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Conclusions for the Reuse of the NRG Site

Based on our research and analysis, we believe a strong carbon-offset case can be made for why New York State should support a reuse
of the NRG Site. The most compelling case would involve combining the Fly Ash Reuse Concept with the Solar Arrays Concept for a
combined 30-year CO2 emissions savings of 5.3 million tons. For that to be meaningfully tied to the Site, both the fly ash processing and
the grid interconnect should happen at the NRG Site itself. And, as noted above, NYSERDA is currently accepting nominations for a Statefunded evaluation of potential utility-scale solar projects.
The Biomass Concept is much more speculative in our thinking. It would not add substantially to the carbon offset figures, but could play
a role in the NRG Site reuse if a reliable carbon-neutral biomass feedstock could be secured and if the project proved financially feasible.
This is because a biomass plant could operate as a CHP system and provide waste heat as a byproduct. The power could be distributed
locally through a microgrid given the assumed stable baseload power provided by the CHP plant, and the heat could be sold for an
industrial use, such as the fly ash processing mentioned above. The power generated by the biomass CHP plant could be supplemented
by the solar arrays or other renewable sources to the microgrid. While this is an intriguing set of options, there are many challenges to
achieving each of them, and a thorough technical and financial feasibility study would be needed to advance them.

NRG Redevelopment Alternatives and Feasibility Study – Additional Market and Reuse Analysis

Page 5

Contents

Executive Summary .................................................................................................................................................................................................................................... 2
Carbon Emission Reduction Concept Findings............................................................................................................................................................................. 2
Microgrid Findings ................................................................................................................................................................................................................................. 4
Conclusions for the Reuse of the NRG Site.................................................................................................................................................................................... 5
Introduction .................................................................................................................................................................................................................................................. 7
Carbon Emission Reduction Concepts ................................................................................................................................................................................................. 8
Fly Ash Reuse Concept ......................................................................................................................................................................................................................... 8
Biomass Concept .................................................................................................................................................................................................................................. 10
Landfill Methane Concept................................................................................................................................................................................................................... 11
Solar Arrays Concept ........................................................................................................................................................................................................................... 13
Conclusion .............................................................................................................................................................................................................................................. 15
Microgrid Assessment ............................................................................................................................................................................................................................. 17
What is a Microgrid?............................................................................................................................................................................................................................ 17
Electric Reliability Benefits.................................................................................................................................................................................................................. 18
Grid Strengthening Benefits .............................................................................................................................................................................................................. 18
Sustainability Benefits.......................................................................................................................................................................................................................... 19
Energy Savings and Economic Benefits......................................................................................................................................................................................... 19
Technical Challenges .......................................................................................................................................................................................................................... 20
Regulatory Challenges ....................................................................................................................................................................................................................... 20
Financial Feasibility Challenges ....................................................................................................................................................................................................... 20
Stakeholder Challenges ...................................................................................................................................................................................................................... 21
Case Study: Westfield, NY Microgrid Feasibility Assessment ................................................................................................................................................. 21
Conclusion ............................................................................................................................................................................................................................................. 22

NRG Redevelopment Alternatives and Feasibility Study – Additional Market and Reuse Analysis

Page 6

Introduction

MRB Group previously conducted a preliminary market analysis on potential uses of the NRG Site (“the Site”) in the City of Dunkirk, NY,
focused on five reuse options: distribution and logistics facility, data center, carbon-neutral power generation, battery storage facility and
a “clean slate” scenario. After discussions with the project steering committee, MRB Group was tasked to conduct further research in
support of the above to determine:
•

•

The extent to which any of the following carbon emission reductions concepts could be used to offset a presumed carbonintensive use at the Site and/or generate interest at the State to provide grant assistance for the redevelopment of the Site. Those
potential carbon emissions reduction concepts include:
o Harvesting the useable fly ash current stockpiled at the landfills located at Van Buren Road (the “Fly Ash Landfills”) to
displace carbon-intensive raw materials in the concrete industry.
o Biomass power generation at the Site from wood waste or other sources.
o Using methane currently being harvested at the municipal landfill for industrial processes.
o Installing solar arrays at the Site and/or the associated nearby fly ash disposal landfills.
Whether the addition of a “microgrid” electric distribution system would enhance the economic and political feasibility of any of
the reuse options.
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Carbon Emission Reduction Concepts

Four carbon emission reduction concepts were examined with the intent to quantify the amount of carbon that could be “saved” and
thus potentially used to “offset” a carbon-intensive use at the Site and/or garner State attention and assistance for the redevelopment of
the Site. Those concepts are described below, with aggregate carbon savings described in the conclusions.

Fly Ash Reuse Concept

Over the course of its active life, the NRG facility produced “fly ash” 3 in
significant quantities, which was disposed of in what is referred to now
as the “Fly Ash Landfill” in Pomfret. However, the site is actually
composed of two landfills: (1) the approximately 70-acre “Don Frame”
landfill which has a clay lining and is privately owned by Recycled
Material Resources, LLC, shown in red outline in the map to the right,
and (2) the more modern, double-lined “NRG landfill” that is situated
on a much larger site, approximately 500 acres, and which is still
owned by NRG under the name “Dunkirk Power, LLC,” and is partially
shown in blue outline in the map to the right.
The former Don Frame landfill was purchased by a developer
approximately 6 years ago with the intent to repurpose a portion of
the fly ash,4 specifically the Class F fly ash which has certain qualities
not available from Class C fly ash:

“Fly ash” is a coal combustion product that is composed of the particulates that are driven out of coal-fired boilers together with the flue gases and is distinct from “bottom ash” which falls
to the bottom of the boiler's combustion chamber.
4
Source: Drew Dorn, developer representative, Recycled Material Resources, LLC.
3
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“Class C ashes are generally derived from sub-bituminous coals and […are…] referred to as high calcium fly ash because it
typically contains more than 20 percent CaO. Class F ashes are typically derived from bituminous and anthracite coals and consist
primarily of an alumino-silicate glass, with quartz, mullite and magnetite also present. Class F, or low calcium fly ash, has less than
10 percent CaO.” 5
Critically for our purposes, we note that “Class F fly ash can be used as a Portland cement replacement ranging from 20-30% of the mass
of cementitious material” and that Class F-based products exhibit the following advantages over traditional Portland cement: increased
late compressive strengths, increased resistance to alkali silica reaction, increased resistance to sulfate attack, less heat generation during
hydration, increased pore refinement, decreased permeability, decreased water demand, increased workability and decreased cost. 6 For
these and other reasons, Class F fly ash deposits have been used as a partial substitute for Portland cement in a number of applications
and is in relatively high demand for major highway projects.
According to the developer, there exists approximately 2 million tons of Class F fly ash in the Don Frame landfill and perhaps around 1
million tons in the NRG landfill. Following extensive testing, the developer determined that the Class F ash is potentially suitable for
concrete production, but that it is somewhat too high in carbon content. Recently, there have been certain technology improvements
made in the field that would allow for some of the carbon to be removed, making the Don Frame fly ash high enough quality to be used
as a substitute for Portland cement. In terms of State support, the developer noted that New York State Department of Transportation
actively seeking this ash its projects; that the New York State Department of Environmental Conservation has been supportive especially
since the Don Frame landfill is below modern-day storage standards and is beyond its post-closure monitoring period; and that
NYSERDA is supportive of the concept, having awarded a $500,000 grant to another company in a similar situation. Should the project
move forward, the developer has stated it would take 5-10 years to deplete the fly ash available at the landfills.
In terms of carbon savings or carbon offset, the developer stated that the general rule is that it takes 1 ton of CO2 emissions to create 1
ton of Portland cement. Our brief review of the literature supports this claim. Therefore, should all of the assumed Class F fly ash at both
landfills be consumed for concrete production, the carbon offset would equate to about 3,000,000 tons of CO2 saved. This does not
5
6

https://www.fhwa.dot.gov/pavement/recycling/fach01.cfm
https://www.engr.psu.edu/ce/courses/ce584/concrete/library/materials/Altmaterials/Class%20F%20Fly%20Ash.htm
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include the CO2 savings that would result from the superior quality of the concrete produced, which would extend the life-cycle of the
concrete and thus avoid an energy-intensive rebuild.

Biomass Concept

The second concept we examined for carbon emission savings is the idea of creating a biomass power generation facility, in this case
presumably using one or more of the following feedstocks: ethanol, biodiesel, wood, wood waste, municipal waste, landfill gas or other
non-wood waste (see “Landfill Methane Concept” below for a separate discussion of landfill gas feedstock). As described in detail in the
market study, there are many challenges to creating a biomass power generation facility, including the fact that “…that many states have
found that biomass power emissions exceed those of coal power generation; a finding that may lead to reduced government assistance
in the future and instead divert government assistance to target wind and solar operations.”
For this and other reasons, we concluded that a biomass power generation facility would likely have to operate at a relatively small scale
at this location so that feedstocks sourcing would meet the presumed strict New York State renewable portfolio standards. These
feedstocks would likely involve municipally-collected tree and yard waste, wastewater facilities sludge and waste wood produced locally.
In our case studies, it appears a 500KW nameplate sizing is common for similar situations and given the available NRG footprint. 7
To estimate potential carbon emissions savings, we must make a number of critical assumptions, which include:
•
•
•
•

A suitable and relatively consistent supply of feedstock is available,
The plant would be able to operate at 80% capacity on average, year-round,
The technology employed would be carbon-neutral, and
The electricity produced by the plant would offset electricity otherwise produced from a coal-fired power plant.

With those assumptions, a 500KW biomass plant operating at 80% capacity on average would generate a total of 4.38 million kWh of
electricity in a year. 8 According to the U.S. Energy Information Administration’s (EIA) Greenhouse Gas Equivalencies Calculator, 9

See the Mt. Tom Power Plant Reuse Study & Somerset Power Plants Reuse Study prepared for the Massachusetts Clean Energy Center.
We are assuming a high capacity factor given the small overall nameplate capacity.
9
https://www.epa.gov/energy/greenhouse-gas-equivalencies-calculator
7

8
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producing 4.38 million kWh of power from conventional sources would create 3,097 tons of CO2 in a given year. Therefore, a carbonneutral biomass power plant would save a total of roughly 93,000 tons of CO2 over a 30-year time period.

Landfill Methane Concept

As a continuation of the biomass power generation discussion, above, we also examined a concept that includes the use of the methane
produced at the municipal landfill at 3089 Towerville Road in Ellery.
We discussed this matter with Brad Bentley, the County’s Director of Public Facilities. According to our discussion with him, the current
power plant at the landfill was built about 10 years ago with six methane-feed engines installed at a total nameplate capacity of 10 MW.
With current flow, about 3 to 4 engines are used at any one time, with the others used as spares and/or to deal with additions to flow.
The current active landfill cell is at its airspace limit and a new cell is being built, which should assure future methane flow at today’s
levels, which are 1,200 MCF (thousand cubic feet) per day.
The debt service required to pay off the bonds used to build the power plant amounts to about $1 million per year. Although the facility
sold power for well above that amount previously on an annual basis, low energy prices in the spot market in recent years have caused
annual revenues to come in below the $1 million level, making the facility cash flow negative for the County.
To respond to this cash-flow issue, the County has been exploring options. One of those options is to shutter the power plant and
instead sell the gas to a third party for at least the annual cost of the remaining debt service payments. The County is currently
contemplating an offtake agreement with a third party that would produce renewable natural gas (RNG). While the raw methane itself
cannot be used in industrial processes, RNG is landfill gas that has been purified and mixed with natural gas and can be used to replace
natural gas feedstock in certain industrial processes. For example, in previous years, fossil fuel refiners were obligated to buy it, and
certain Canadians operations are still required to use RNG.
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If the agreement is consummated by the County and the RNG operator,
power production at the landfill would cease. The RNG operator would take
all landfill gas for the foreseeable future to make RNG. 10
As described above, this situation has resulted from the prevailing low energy
prices of recent years. The low energy prices are themselves largely a
reflection of the abundance of natural gas being added to the market from
the advances in hydraulic fracturing (or “fracking”) techniques in the oil and
gas industry. This is because natural gas is used in many power plants,
including critical “peaker” power plants, and therefore has an outsized
influence on the spot price of electricity. As shown in the chart to the right,11
the Henry Hub benchmark for natural gas prices in the U.S. has generally
been well below $4 per MCF since 2015. According to the U.S. Energy
Information Administration, 12 the Henry Hub benchmark is expected to
continue to stay well below $4 for the rest of this year and through the end of
next year.

Historical Natural Gas Prices (Henry Hub)

Until energy prices rebound significantly, power production at the landfill will
likely be a cash flow negative operation for the County. Therefore, we believe
it makes sense for the County to continue its consideration of the RNG
operator’s proposal to enter into a long-term agreement to offtake all landfill
gas.
To estimate the greenhouse gas benefits that result from the beneficial use of
the methane gas produced at the landfill, we have used the U.S.

USEIA Natural Gas Price Outlook

The RNG would likely use a portion of the landfill gas to generate a small amount of power at the production site to provide power to the RNG purification process.
Source: https://www.macrotrends.net/2478/natural-gas-prices-historical-chart
12
Source: https://www.eia.gov/outlooks/steo/report/natgas.php
10
11
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Environmental Protection Agency’s (EPA) 2019 landfill gas energy benefits calculator13 and used the figure of 1,200 MCF per day, or 1.2
million cubic feet per day, provided to us. Using the EPA calculator, we therefore estimate that the direct use of the methane provides a
carbon offset 115,422 tons of carbon dioxide equivalent per year, or approximately 3,500,000 tons of carbon dioxide equivalent over 30
years.

Solar Arrays Concept

The final concept examined in the course of our additional market and reuse analysis is the idea of generating power by installing solar
arrays at the NRG Site and/or at the nearby fly ash disposal sites.
To begin the analysis, we need to first estimate the total acreage available that is suitable to accommodate a land-based solar array (as
opposed to a rooftop or other mounted array). As noted above, there are three possible locations: the NRG Site, the Don Frame fly ash
landfill and the NRG fly ash landfill. Each has its specific challenges and opportunities:
•
•

•

13

NRG Site – Due to the various impediments at the site itself, including roadways, buildings, ponds and the switchyard, a
preliminary estimate of the available acreage for a solar array is around 40+/- acres.
Don Frame landfill – should the fly ash recycling project move forward, this land would likely be encumbered for the next 10 years.
It would also require fill and grading to bring the base back up to ground level. We assume some loss of acreage is likely due to
the relatively wet nature of the landscape. Therefore, for this very initial planning purpose, we assume half, or 35 acres, would be
available sometime in the next 10 years.
NRG landfill – We understand that there are several impediments to the 500 acres of this site. This includes both the fact that the
landfill is still active and would need to be capped and closed, and the fact that a large portion of the site may be wetlands or
former wetlands. Therefore, we assume that only 150 acres could be available in the short term. However, since most of the ash at
this site is Class C fly ash, and since Class C fly ash is stable and hardens with time into a rock-lock layer, we assume that
additional solar arrays could be added in the future after the landfill is capped and closed, opening up an additional 150 acres of
solar power production at the site. Therefore, we estimate between 150-300 acres could eventually be developed over time.

Source: https://www.epa.gov/lmop/landfill-gas-energy-benefits-calculator
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Therefore, we estimate that the total acreage available for solar power production would be initially around 225 acres and, in the long
term, as much as 370 acres. Of course, this is simply a “best guess” given what we know, and a feasibility study would need to be
conducted to determine the actual amount of suitable acreage.
One of the advantages of a solar installation at these locations is the presence of the switchyard at the NRG Site, presumably allowing for
an interconnection to the grid at a relatively reasonable cost. 14 In addition, we note a railroad right-of-way that passes from the two fly
ash landfills directly to the NRG Site, making a connection line (at sub-transmission-line voltages) possible between the landfills and the
NRG Site. We also note that the new legislation enacted by New York State related to large renewable energy plants specifically
prioritizes brownfields and that all three sites listed above would almost certainly qualify for this preferential treatment.
So, what can 225-370 acres actually produce? According to the Solar
Energy Industries Association, “[…] a utility-scale solar power plant
may require between 5 and 10 acres per megawatt (MW) of
generating capacity.” 15,16 However, that ratio is highly dependent on
many factors, including the type of solar panel technology used.
Additionally, the amount of land required per 1 MW of generating
capacity appears to be diminishing, albeit modestly, with time and
continuous technological advancements. Given this trend, we will use
6 acres per 1 MW to estimate long-term potential nameplate capacity.
With this conversion estimate, the total nameplate capacity of the
three sites combined would range from ~38-62 MW using the
previous assumptions.

Solar Array CO2 Emissions Savings
Item

Acreage Suitable For Solar
Acres per MW Nameplate
MW Nameplate Capacity

Low

High

225

370

37.50

61.67

6

6

USEIA Capacity Factor, Solar

24.5%

24.5%

Estimate kWh of Production

80,482,500

132,349,000

56,918

93,599

Hours in a Year (365*24)
Conversion kWh to CO2
Tons of CO2, Annual

Tons of CO2, 30 Years, Rounded

8,760
1,414

1,710,000

8,760
1,414

2,810,000

As a point of reference, the NRG plant had a nameplate capacity of 635 MW. The solar arrays in question would likely produce only a small fraction of that figure, so we have assumed (but
are not able to verify) that an interconnection would be feasible here.
15
https://www.seia.org/initiatives/siting-permitting-land-use-utility-scale-solar#:~:text=Depending%20on%20the%20specific%20technology,land%20and%20clearing%20of%20vegetation
16
This statement appears to be consistent with statements and documents from the National Renewable Energy Laboratory.
14
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The USEIA’s most recent figure17 for the capacity factor of solar (2019) is 24.5%, which indicates that 1 megawatt of solar panels will
generate 2,146 megawatt hours of energy per year on average. Using that figure, we estimate that the solar array sizing described above
would translate into ~80 million kWh to 132 million kWh of electricity produced per year. Using the EPA calculator referenced earlier, 18
this level of carbon-neutral electric power would save ~57,000 to 94,000 tons of CO2 emissions per year. Therefore, over 30 years, we
estimate total CO2 emission savings of between 1.7 million and 2.8 million tons of CO2 emissions.

Conclusion

All of the concepts presented above have the potential to provide
some level of carbon dioxide emission offset, either by producing
electricity in a carbon-neutral manner or by providing an alternative to
an otherwise carbon-intensive industrial input.
We have attempted to estimate total CO2 equivalent emissions savings
over 30 years for each concept, as shown in the table to the right. Our
major findings are as follows:
•

•

•

17
18

CO2 Equivalent Emissions Savings By Concept, 30-Year
Concept

Fly Ash Reuse

Biomass

Savings CO2 Equiv. Tons
3,000,000
93,000

Landfill Methane

3,500,000

Total, All Concepts

8,853,000

Solar Array, Midpoint

2,260,000

The Fly Ash Reuse concept appears to be feasible, with an operator already invested in one of the fly ash landfills. Should that
move forward, it could save up to 3 million tons of CO2 over its lifetime. The tie to the NRG Site is that the fly ash was originally
generated there, NRG still owns one of the landfills, and the processing of the fly ash could potentially occur at the NRG Site.
The Biomass concept assumes that only a small amount of truly carbon-neutral feedstock is available, mostly from municipal
wood waste and other local sources, to meet the increasingly strict standards for this power generation type. Because of the small
size of the plant, the CO2 savings are 93,000 tons of CO2 over 30 years. The primary challenges of this concept are the reliability
of the feedstock sourcing and the overall financial feasibility of a project of this size.
The Landfill Methane concept appears feasible as well, with ongoing discussions occurring between the County and a potential
RNG producer, and the CO2 offset would be approximately 3.5 million tons of CO2 over 30 years. However, the only potential tie

Source: https://www.eia.gov/electricity/monthly/epm_table_grapher.php?t=epmt_6_07_b
https://www.epa.gov/energy/greenhouse-gas-equivalencies-calculator
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•

between this concept and the NRG Site would be if an industrial user were to locate at the NRG Site and enter into a contract to
buy the RNG produced from the landfill gas. As such, this concept may not make a compelling case to regulators or potential
funders of the NRG Site reuse.
Finally, the Solar Array concept would allow for CO2 savings of approximately 2.3 million tons over 30 years. At first blush, there
are a number of factors that could work in favor of this concept, including the availability of land and the presumed relatively easy
interconnection to the grid. However, much is unknown, and a thorough evaluation of the proposed locations of the solar arrays,
the feasibility of running a connector line and the cost of the interconnection would be required. Fortunately, there is a new
program through NYSERDA whereby the County could nominate these locations for a State-funded evaluation.

In total, with the above caveats, the County could present as much as 8.9 million tons of CO2 savings as a way of generating interest and
support of New York State in funding and assisting the reuse of the NRG Site.
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Microgrid Assessment

The second part of our analysis involved examining the potential advantages of and barriers to developing a community microgrid
around the NRG Site to distribute power, presumably produced at the site, directly to consumers, and effectively bypassing the normal
electric power distribution grid.
The insights obtained for our analysis were collected from publicly available sources including: Microgrid Knowledge, the Center for
Climate and Energy Solutions, and NYSERDA’s NY Prize Community Grid Competition (NY Prize). The NY Prize was a three-stage
competition that supported the development of community microgrids. This program provided funding to 83 communities to conduct
feasibility assessments of developing community microgrids. 19 Our review of those feasibility assessments provided key insights on the
benefits and costs of establishing local energy generation and distribution networks.

What is a Microgrid?

Microgrids are independently controlled power systems with the capability of operating independently or concurrently with the main
power grid. 20 Microgrids are a group of interconnected loads and distributed energy sources that can be sourced from natural gas-fueled
turbines, small modular nuclear reactors, renewable sources or other sources. Though microgrid projects across the country continue to
transition to some amount of renewable energy production, most are anchored by a large fossil fuel-fired power plant. Additionally,
microgrids often involve “combined heat and power” (CHP) whereby both electricity and steam are produced and sold directly to the
consumer. Community microgrids often also have a specific emphasis on critical public services including hospitals, universities, water
treatment facilities and municipal buildings21 and on large individual consumers.
Decades of research suggest a wide variety of benefits provided by the establishment of a community microgrid, including improvements
to power reliability, security, sustainability and energy savings. Many communities around the country have successfully established
microgrids, ensuring reliable and self-sustaining power for critical community needs. Despite the clear benefits, common challenges

19
20
21

“NY Prize: Powering a New Generation of Community Energy,” https://www.nyserda.ny.gov/All-Programs/Programs/NY-Prize.
“Microgrids: What Every City Should Know,” Center for Climate and Energy Solutions, June 2017.
“Microgrids 101,” https://www.nyserda.ny.gov/All-Programs/Programs/NY-Prize/Resources-for-applicants/Microgrids-101.
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include technical, regulatory, financial and stakeholder barriers that affect the commercial viability of developing a microgrid. Below is a
qualitative analysis of the commonly identified opportunities and challenges posed by community microgrids.

Electric Reliability Benefits

One of the primary advantages to microgrids is the enhancements they provide to electric reliability in times of excess demand for
power, or in the event of a system failure of the main grid (macrogrid). The first microgrids were developed by small-format single users
with critically important electricity loads, such as universities, hospitals and municipal buildings. These institutions developed microgrids
to ensure reliable electricity was available in the event of a disaster or failing of the macrogrid. In this case, microgrids operated in
conjunction with the main power grid with “island mode” capabilities to operate independently in the event of an unanticipated shock to
the main grid.
New York State is susceptible to major storm-related events including tropical storms, hurricanes, tornadoes, flooding, extreme cold,
snowstorms and ice storms. In 2017, New York State had 165 outages affecting nearly 900,000 people – the third highest in the country. 22
Microgrids can serve NYS communities by mitigating the stressed induced by power outages, as they can safeguard access to electricity
for facilities providing medical care, shelter, food and community services. A reliable electricity infrastructure provides strong incentives to
potential residents and businesses attempting to relocate to an area where essential community services can be counted on.

Grid Strengthening Benefits

Beyond simply keeping the power on during natural disasters, community microgrids provide efficiency improvements to the main power
grid. In times of extreme heat or cold weather, spikes in electricity demand put a heavy strain on the macrogrid that could lead to power
outages and system failures. As a way to alleviate stress put on the macrogrid, locally sourced and distributed energy can help ‘shed load’
of excess electricity demand, and thus strengthen the macrogrid through the reduction of disruptions.

22

https://www.generac.com/be-prepared/power-outages/top-5-states-where-power-outage-occur
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Generally, microgrids operate in compact physical spaces, transferring locally-generated energy to local distribution networks. 23 The
compact nature of the microgrid layout can significantly reduce energy losses in traditional transmission and distribution of the main
power grid.

Sustainability Benefits

Although natural gas is the prevailing source of energy for most microgrids today, microgrids can source energy from a variety of clean
and renewable sources including wind and solar. Through the incorporation of energy-efficient and low/no emission technologies,
microgrids can reduce greenhouse gas emissions and dependence on fossil fuels. In this case, host communities are able to diversify their
energy mix and work towards achieving state and federal climate changes goals. However, the financial feasibility and reliability of
renewable energy sources on a microgrid remain a question. Due to the contingency of weather patterns on renewable energy sources,
sufficient energy storage facilities become essential components of a microgrid fed by such sources. As energy storage facilities continue
to become more financially viable, microgrid developments may transition to more renewable energy generation.

Energy Savings and Economic Benefits

Several mechanisms have been identified through which community microgrids can lead to energy cost savings. One involves
communities that have received a low-cost energy allocation from the New York Power Authority (NYPA). If the NYPA allocation is
exceeded, consumers pay the then-prevailing macrogrid rate, which is significantly higher than the NYPA rate. If the community instead
uses a microgrid to reduce macrogrid consumption, they can more easily stay within their NYPA allocation and not expose their
customers to the high prices. (An example of this is the Village of Westfield, NY, which incurred over $1,000,000 in in additional costs for
exceeding its electricity allocation in 2014. See case study write up below.)
In addition to the cost savings associated with demand response and load shedding, microgrids are able to generate revenue through
several channels including metered electricity for consumers, metered thermal energy and selling excess power back to the macrogrid.
One component of the microgrid, an advanced microgrid controller, uses software to autonomously monitor real-time parameters such
as fuel efficiency, demand and energy prices, ensuring the microgrid is operating in a highly efficient and cost-effective manner.

23

https://www.energy.gov/oe/activities/technology-development/grid-modernization-and-smart-grid/role-microgrids-helping
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Technical Challenges

Community microgrids are composed of a network of generation, storage and distribution components that are susceptible to power
quality, control and protection issues. The dual-switching capabilities from “grid-connected mode” to “island mode” requires a sufficient
microgrid master controller that is often costly to build and maintain. The generation and distribution systems require sophisticated
operators and involve engineering and technical personnel.

Regulatory Challenges

Interconnection with the main grid is a significant regulatory barrier in developing a microgrid. Maintenance of the relationship with the
utility company is key to avoiding regulatory barriers. Main points of contention with the utility company can include questions on
compensation, franchise rights on where the facility can operate and partnerships versus competition. In New York State, there is a lack of
consistency within the legal and regulatory framework of microgrid developments, a problem cited in numerous cases of NY Prize
feasibility assessments.

Financial Feasibility Challenges

The financial viability of community microgrid projects are often defined by high levels uncertainty. The burden of high investment and
replacement costs of a microgrid can often be prohibitive. Fixed costs including the design, planning, approvals, construction and other
capital costs can often swamp the potential benefits to the consumers. Extensive upgrades to existing electrical infrastructure are often
necessary to ensure sufficient distribution of energy generated by the microgrid. Electrical distribution circuits, fuel pipelines, steam lines
for thermal energy off-takes and communications and control networks are all critical infrastructure that is costly to establish. The
financial feasibility of developing a community microgrid is largely contingent on reduction in the production costs of energy generation,
storage technology and microgrid management systems. 24 Inducements from state or federal grant programs are often the solution to
the high initial costs of investment. For example, one of the feasibility assessments conducted through the NY Prize program indicated a
need for external funding or additional revenue streams to offset at least half of the expected investment costs.

24

“Microgrids: experiences, barriers, and success factors,” Soshinskaya, et al. Utrecht University. 2014.
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Stakeholder Challenges

Developing a community microgrid will likely involve the multiple-party ownership of facilities and a complex relationship with the utility
company. Extensive negotiations among a wide variety of stakeholders is often required to determine the scope, responsibilities, rate
structures and liabilities of a community microgrid development. Because microgrid developments are still a relatively novel concept,
there are often major challenges gaining the trust of local consumers. Large infrastructure investments can alter the visual appeal of a
community25, especially when involving solar PV and wind turbine components and electric distribution networks. The somewhat
uncertain future environmental and financial benefits of a community microgrid can be difficult for stakeholders to coalesce around given
the short-term issues that have to be addressed to launch a microgrid.

Case Study: Westfield, NY Microgrid Feasibility Assessment

As part of NYSERDA’s 2015 NY Prize competition, 83 municipalities across New York State were awarded grant funding to conduct
microgrid feasibility assessments. Located approximately 20 miles southwest of Dunkirk, the Village of Westfield, NY, conducted one such
NY Price study. Eight critical loads were identified as the primary beneficiaries of this microgrid development that would ensure them
electrical supply in the event of an unforeseen disruption to the main grid. 26 Overall, the proposed microgrid would serve those loads
and approximately 3,200 other customers, with a proposed facility with a nameplate capacity of 3.25 MW, which is the minimum size
required to meet electricity demand of the eight identified critical loads. The system was comprised of two 1.5 MW CHP plants, a 250-kW
battery storage system and a master controller.
Several benefits were identified in the Village’s study including energy efficiency and reliability upgrades. The cost savings of the
proposed microgrid were most apparent in the winter months when demand exceeded the MW allocation set by the NY Power
Authority. Each winter, demand for electricity among Village residents would exceed the allocation, forcing the Village to purchase
wholesale energy on the retail market. The Village paid approximately $7 per KWh on the retail market to meet excess demand. In 2014,
this amount totaled over $1,000,000 in electricity overruns, driving the Village to secure short-term financing to meet energy obligations.

“Microgrids: experiences, barriers, and success factors,” Soshinskaya, et al. Utrecht University, 2014.
The eight critical loads were the Westfield Electric Department, Wastewater Department, Water Treatment Plant, Village Office, Police Department, Fire Department, Memorial Hospital
and Westfield Central School.
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The proposed microgrid was identified as the optimal size to meet the energy demand of critical loads and reduce strain on the
macrogrid during peak loads of the cold winter months. Even so, the proposed development was determined to be unlikely pay for itself
through energy savings over the facility’s lifetime. In particular, the high costs of the distribution network installation and communications
upgrades were cited as prohibitive.

Conclusion

Community microgrids have the potential to provide locally-sourced energy to a small distribution network and could ultimately enhance
community prosperity. However, there are various significant barriers and challenges to the feasibility of a microgrid at the NRG Site:
•

•

•
•

•

The majority of the 83 NYSERDA “NY Prize” microgrid feasibility assessments involved the use of a natural gas or other fossil
fuel-powered turbine as the primary or sole source of power. However, these were conducted in 2015, New York State today will
almost certainly not allow any further development of fossil fuel-based power plants.27
Using solar power generation alone is not a viable alternative for a microgrid, as the power supply is intermittent. Although it is
possible to use battery storage in combination with solar power generation, that only adds to the upfront cost of the microgrid.
And, unlike a natural gas-powered CHP system, there is no additional revenue stream possible from selling waste steam.
The financial feasibility of a microgrid is uncertain, and can be reliant on external funding or additional revenue streams to offset
half the expected investment costs. 28
Unlike nearly all of the 83 communities that undertook NY Prize feasibility assessments, it does not appear that Dunkirk has a
specific, compelling energy issue that would balance the above barriers and challenges, such as regular natural disaster-related
power outages, other reliability issues or a NYPA power cap.29
We also note that eleven of the Phase 1 NY Prize winners were selected to move forward to Phase 2, with a further award of
$1,000,000 per community to complete a much more comprehensive design and feasibility report. Those Phase 2 reports were to
be completed by Spring of 2019. No further information can be found about any of those studies.

Many of the 83 case study communities already had a generating asset and the microgrid was conceived to complement energy production already in place.
Page 53 of https://www.nyserda.ny.gov/-/media/Files/Publications/Research/Electic-Power-Delivery/17-23-Evaluation-of-New-York-Prize.pdf
29
Of course, if a microgrid would allow a beneficial reuse of the NRG Site, that may present a compelling reason.
27
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With all of the above comments in mind, one concept where a microgrid might fit in would be in the biomass-based power generation
concept. Biomass, if a reliable feedstock supply can be secured, would provide a source of base power that could feed the microgrid in a
consistent manner. To that base power could be added power from other generating assets, such as those described in the solar arrays
concept. Additionally, a biomass plant could also operate as a CHP system, selling waste heat for additional revenue to the system
operator. For this to occur, the microgrid sponsor would have to undertake a significant feasibility assessment to identify the critical loads
the microgrid would serve, the potential purchasers of the waste heat, the optimal system design, cost estimation and the securing of
agreements between the various stakeholders.
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