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April 1, 2025

VIA OVERNIGHT AND ELECTRONIC DELIVERY
Honorable Sherri Golden (board.secretary@bpu.nj.gov)
Secretary of the Board

New Jersey Board of Public Utilities

44 South Clinton Avenue

3" Floor, Suite 314

Trenton, NJ 08625

RE: IN THE MATTER OF THE RENEWED PETITION OF THE NORTH JERSEY
DISTRICT WATER SUPPLY COMMISSION, IN CONJUNCTION WITH
NEXAMP SOLAR, LLC., FOR A FLOATING SOLAR PROIJECT
ELIGIBILITY WAIVER UNDER THE COMPETITIVE SOLAR INCENTIVE
PROGRAM, (P.L. 2021, c. 169)

BPU Docket No.

Dear Secretary Golden:

As I believe Staff is aware, this office serves as general counsel to the North Jersey
District Water Supply Commission (“Commission”). In that regard, enclosed please find the
following items on the Commission’s behalf for filing and service:

1. An original and nine (9) copies of the Commission’s Renewed Verified Petition (with
exhibits and its attached service list), as above captioned, for both (a) the Board’s internal
use; and (b) service, by the Board Secretary, upon those identified in the service list

appended to the Petition; and,
2. Our firm’s check in the amount of $25.00, made payable to the Treasurer, State of New

Jersey, to cover the filing fees.

Kindly stamp one copy as “filed” and return it to the undersigned in the enclosed self-
addressed stamped envelope provided. Kindly effectuate service upon those identified in the
service list pursuant to N.J.A.C. 14:1-4.5.

Thank you for your attention to this matter. Should you have any questions, please do
not hesitate to call.

Respectfully submitted,

Ted Del Guercio, 111
Ted Del Guercio, III
TID/
Encls.
cc: Service List (w/ Encls. — courtesy copies - FedEx)
Frances C. McManimon, Esq.



STATE OF NEW JERSEY
Board of Public Utilities
44 South Clinton Avenue
Trenton, New Jersey 08625-0530

IN THE MATTER OF THE PETITION OF STATE OF NEW JERSEY
THE NORTH JERSEY DISTRICT WATER BOARD OF PUBLIC UTILITIES
SUPPLY COMMISSION, IN CONJUNCTION

WITH NEXAMP SQOLAR, LLC., FOR A BPU Docket No.:

RENEWED FLOATING SOLAR PROJECT

ELIGIBILITY WAIVER UNDER THE CSI Project I.D. 23CSIHDB3WU

COMPETITIVE SOLAR INCENTIVE

PROGRAM, (P.L. 2021, c. 169). VERIFIED PETITION FOR WAIVER
1. This Verified Petition 1is being filed pursuant to

N.J.A.C. 14:1-1 et seq., the Board of Public Utilities’ (the
“Board” or “BPU”) Rules of Practice, and pursuant to N.J.8.A. 48:3-
119(f) pertaining to the Competitive Solar Incentive Program, by
both the North Jersey District Water Supply Commission (either the
“Petitioner” or the “Commission”) and in conjunction with, Nexamp
Solar, LLC. ("Nexamp” ) (collectively, the  “Parties”). The
Commission 1is a public body corporate of the State of New Jersey.
Nexamp is a company organized and operating under the laws of the
State of Delaware, and authorized to do business within the State
of New Jersey.

2. The Commission again seeks an Order from the Board,
pursuant to both (i) the Board’s Order Launching the CSI Program
(“"C8I Program”}, Docket Q0Z21101186, and dated December 7, 2022
(the “CSI Order”) and {ii} N.J.S.A., 48:3-119(f), declaring that,
with respect to the proposed 10MWdc floating photovoltaic solar
system at the Commission’s Wanaque Reservoir {the “FPV System” or
“Project”)!, that a CSI Program wailver be granted by the full Board
pursuant to N.J.S.A. 48:3-119(f), by virtue of the presence of the
Project within the Highlands Preservation Area, that a waiver be
granted pursuant to this Petition and the Board’s prior January
10, 2024 Order (the “January Order”), which was entered under BPU
Docket No. Q023060349), so that the Project would be eligible with
respect to participation within the CSI Program.

The Commission in conjunction with Nexamp also contemplates a SMWde community
solar component of the overall project. However even combined, the surface
area of the Reservoir impacted by the overall project is less than 1.5 percent

of surface area.



Pertinent Background to this Current Petition

3. The Commission is a public body corporate duly organized
and existing under and by virtue of the laws of the State of New
Jersey (the “State”), exercising public and essential governmental

functions and providing for the public health and welfare, and is
engaged 1in developing raw water sources, storing water and
distributing a reliable supply of potable water to its
participating municipalities. That includes, among other things,
the maintenance of various reservoirs.

4. The Commission has a responsibility by statute to ensure
the safe, secure, and uninterrupted delivery of potable water to
more than three million people, which includes the safety and
protection of the public and public property pursuant to the
Commission’s enabling legislation, N.J.S.A. 58:5-1 et seq.

5. The Commission has determined that it 1is necessary to
retain professional services for the provision of work associated
with the finance, design, construction, installation, operation,
and maintenance of the FPV System for the Commission (the “"Floating
Solar Services”). In that regard, Nexamp 1is the current sole
source provider thereof.

6. Under the Board’s SuSI Program, all large net metered
non-residential floating solar projects above 5MW, including the
FPV System, do not qualify for the pre-determined SREC-IIs values
set by the Administratively Determined Incentive (“ADI”) portion
of the SuSI Program, which jeopardizes the economic feasibility of
the Project. As a result, the CSI Program became a viable and
attractive option for the Commission and Nexamp to pursue in
connection with the Project.

7. The Commission and Nexamp had sought prequalification in
prior CSI tranches, but had been denied, since the proposed Project
is within the Highlands Preservation Area.

g. That denial had precipitated the filing of a prior
Petition with the Board with respect to this Project, which was
brought under BPU Docket No. Q023060349 on or about June 9, 2023
(“Prior Petition”).

g. The Prior Petition is on file with the Board and BPU

staff, and is incorporated herein by reference as if set forth at
length.
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10. At the Board’s January 10, 2024 regular Board meeting,
the Board considered the Prior Petition, and denied without
prejudice the sought CSI waiver relief.

11. That denial was predicated largely on the fact that the
Board did not have the benefit of certain feedback, recommendations
and conclusions, and attendant input, from both the Highlands
Council, and the New Jersey Department of Environmental Protection
(“NJDEP” ) .

12. A true copy of the January Order so indicating, 1is
appended hereto as Exhibit A.

13. In pertinent Part, the Board found and directed within
the January Crder:

The Board also FINDS that the conditions set by the
[Highlands] Council and the information required by the
NJDEP must be addressed before the Board can make a make
a positive finding with regard to this petition. The
Board FINDS that the Petitioners have not documented
sufficient facts or circumstances establishing the
public's specific interest in siting the CSI-eligible
facility on or within the Highlands Preservation Area.

The Board FINDS that granting the waiver of the Board's
CSI Siting Rules pursuant to N.J.A.C. 14:8-12.3(a) (2) is
not warranted and is not in the public interest pursuant
to N.J.A.C. 14:8-12.6(a) and DENIES the waiver. The Board
FINDS that the Petitioners are not eligible to participate
in the CSI Program's second solicitation. Thus, the Board
DIRECTS the CSI Program Administrator not to process a
prequalification package from Nexamp and/or NJDWSC for the
second solicitation, if received. The Board FINDS that the
Petitioners may be eligible to participate 1in a future
solicitation under the (CSI Program 1f additional
information 1is provided and the specific requirements
discussed herein are met. I1f Petitioners choose to
continue pursuing participation in the CSI Program, then
the Board encourages Petitioners to submit the following
information to the Board Secretary in a timely manner on
a schedule or deadline set by Staff: an updated permit
readiness checklist so that NJDEP's OPPN can schedule a
follow-up meeting, and documentation that the meeting with
NJDEP's OPPN was held, including recommendations and/or
conclusions about the Project. Exhibit A (Emphasis added)
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14. Subsequent to the Board’s issuance of the January Order,
the Commission and Nexamp continued to engage with the NJDEP and
the Highlands Council, and did indeed supply, among other things,
an updated permit readiness checklist to the same for consideration
in advance of a meeting to discuss the same.

15. A true copy of the updated permit readiness checklist,
with exhibits, actually submitted to the NJDEP and the Highlands
Council on or about February 24, 2025, 1is appended hereto as
Exhibit B.

16. Following that submission, the respective teams of the
Commission, Nexamp, the Highlands Council, NJDEP and BPU Staff,
met on February 27, 2025, to discuss the permit readiness
checklist, a presentation provided by Nexamp, and to discuss
recommendations and conclusions with respect to the Project.

17. A true copy of the presentation made at the February 27,
2025 by Nexamp is appended hereto as Exhibit C.

18. Following the February 27, 2025 meeting, NJDEP staff
prepared and furnished a high level summary of the recommendations
and conclusions discussed.

19. true copy of the summary of the Project recommendations
and conclusions discussed is appended hereto as Exhibit D.

20. The Commission has reviewed that summary with Nexamp,
and 1is fully prepared to address, engage and meet further with
NJDEP with respect to compliance with all of the recommendations
set forth therein if a waiver i1s granted, and a CSI award is made
with respect to this Project. And Nexamp, with the cooperation of
the Commission, will, of course, obtain all necessary NJDEP permits
for the Project prior to construction.

21. By way of example and not limitation, the Commission and
Nexamp will meet further with and engage with NJDEP with respect
to the following raised in the recommendations: (a) concerns raised
by Dam Safety, including flood hazard limitations, recommended
docks on the floating solar arrays, blue heron habitat and nesting
considerations, and other pertinent issues; (b) any requirements
necessary to obtain a flood hazard permit; (c) any regquirements
raised by Freshwater Wetlands, including those pertaining to any
concern over f£ill posed by the proposed Project; and, (d)
considerations respecting historic preservation and character.
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22. Nexamp has identified the necessary external resources
required to address dam safety, habitat, historic preservation,
and other noted concerns. Such experts are readily available and
will be engaged, along with other technical experts typically
expected for solar projects, 1if the Project is successful in
securing a CSI award.

23. As noted in our first Petition, the Highlands Council,
on April 23, 2021, already issued a Highlands Applicability
Determination (a “HAD”), granting a Highlands Preservation Area
Exemption Determination based upon the applicability of Exemption
#11 (pertaining to public utility systems within the Highlands
Preservation Area) for this Project.

24, A true copy of the HAD is appended hereto as Exhibit E.

25. Notably the HAD is valid for three years after permits
issue for the Project. As no permits have issued at this time,
the HAD remains a viable determination of the Highlands Council
with respect to this Project.

26. Between the HAD and the NJDEP recommendations, all
requirements of the Board set forth in the January 2024 Crder have
been addressed.

27. On the strength of the forgoing, the directives set forth
within the January 2024 Order, and the directives, recommendations
and conclusions of Staff at the February 27, 2024 meeting
referenced above and summarized in Exhibit D, which our team is
fully prepared to address and engage, the Commission and Nexamp
now renew this Petition seeking a CSI Program Waiver, all as
aforesaid.

Legal Standards and Analysis

28. Pursuant to N.J.S.A. 48:3-119(f):

A developer may petition the board for a wailver to site
a solar power electric generation facility in an area
proscribed by subsection c¢. of this section [which
including, among others, those in the Highlands
Preservation Area). The petition shall set out the
unique factors that make the project consistent with the
character of the specific parcel, including whether the
property is a contaminated site or landfill, otherwise
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marginal land, or whether the project utilizes existing
development or existing areas of impervious coverage.
The board shall, in consultation with the Department of
Environmental Protection or Secretary of Agriculture, as
appropriate, consider the petition and may grant a
waiver to a project deemed to be in the public interest.
However, 1in no case shall the projects approved by the
board pursuant to this section occupy more than five
percent of the unpreserved land containing prime
agricultural socils and soils of Statewide importance, as
identified by the United  States Department of
Agriculture’s Natural Rescurces Conservation Service,
located within any county’s designated Agricultural
Development Area, as determined by the State Agriculture
Development Committee. (Emphasis added)

29. For the reasons expressed both within this petition and
the Prior Petition, the Project is consistent with the character
and nature of the Wanague Reservoir within the intendment of the
C8I Program. It will be situated upon the “surface” of “an
existing, serviceable structure” (e.g., the Wanaque Reservoir),
which was built for water supply purposes more than a century ago
(e.qg., a purpose Tother than solely to facilitate solar
development”). As a result, it will have no detrimental impact
upon the Highlands Preservation Arxrea, 1s inherently beneficial
within the intendment of the CSI Program, and will serve the public
interest.

a. No detrimental impact to Highlands Preservation Area:
the Project will not occupy agricultural resources,
land use 1is limited to areas already used by the
Commission, small percentage use of the Reservoir
minimizes the impact to avian or aguatic resources,
no impact to public recreaticonal activities, historic
preservation criteria to be included in the design as
well as all other concerns to be discussed and
approved within the permitting process.

b. Inherently beneficial: This Proiject 1s precisely the
type of development intended under the CSI program.
Large solar renewable enerqgy, with minimal
environmental impact and maximum economic benefit at
lowest possible cost to the State. The competitive
power purchase agreement delivers the best possible
economic wvalue to the Commission, and the (81
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solicitation process ensures the State’s SREC 2
incentives will be at the lowest possible value
through the public bidding process. The anticipated
robust permitting process will ensure the Project is
designed, constructed and operated within State
guidelines.

c. Serving the Public Interest: This Project not only
lowers the operating costs for the Commission, but
also significantly delivers on-site energy production
thereby increasing in-state, renewable enerqgy
production. This coincides with long standing State
energy goals but also coincides with a dire need for
increased PJM-connected generation resources. The PJM
Interconnection, the largest regional transmission
organization in the U.S3., is currently grappling with
significant generation capacity issues, with
projections indicating potential shortages as early
as the 2026/2027 delivery year. This situation 1is
exacerbated by climate~impact to existing generation
fleet, the accelerating retirement of thermal
generation and the slow pace o©of new capacity
acdditions. On-site renewable solar energy presents a
viable solution to these challenges by providing a
decentralized and reslilient source of power. Solar
energy systems can be rapidly deployed and scaled to
meet local demand, reducing the strain on the
centralized grid. Additionally, on-site solar
generation can help mitigate the financial risks
associated with volatile capacity market prices and
enhance grid stability by diversifying the energy mix.
Embracing on-site solar energy not only addresses
immediate capacity concerns but also aligns with long-
term sustainability goals, ensuring a reliable and
clean energy future for the PJIM region.

30. The FPV System 1s projected to be the largest floating
solar project in the State - and , as of this Petition date, in
the entire country. It 1is also expected to provide 80% of the
energy needs at the Commission’s Wanaque, New Jersey location -
making it the first State entity to be substantially powered by
renewable energy. As a result, the FPV System will serve as a
national model for resiliency and distributed energy resources in
the utilities sector - a sector which has been particularly
challenging to make more sustainable and resilient.
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31. As the Board noted in the SuSI Program Order, of which
the €SI Program is a component, floating solar projects
specifically can “alleviate development pressure on open space”
and can “offer an additional way to alleviate pressure from solar
development on open space.” See, the SuSI Program Order at pp.
108, 113. Of note, the Wanague reservoir is critical infrastructure
with restricted access. The reservoir is not available for public
use or access and is not an open space available for recreational
use. Prudent and thoughtful use of the Reservoir’s surface area 1is
important to achieving the Commission’s energy goals consistent
with the State renewable energy goals.

32. Public solar projects such as the FPV System are
important for achieving climate change resiliency and furthering
the distributed energy network. The Commission - which provides

drinking water to 14 communities with approximately 3 million
customers - desires to become a more resilient facility and further
serve as an example of the type of leadership the State is capable
of. When public projects are prioritized, the entire community
reaps the benefit of a greener economy - 1in addition to
taxpayer/ratepayer savings, opportunities are created for public
and stakeholder participation and education, public works/jobs are
utilized during construction, and ongoing jobs are created for
operation and maintenance. Additionally, the FPV System represents
a unique job creation opportunity since limited cpportunities for
project of this scale exist in the region.

33. Public solar projects such as the FPV System will
contribute significantly towards the State’s and the Board’'s
desired renewable energy goals and objectives.

34. For all of these reasons, a Board grant of waiver
pursuant to both the CSI Order and N.J.S.A. 48:3-119(f) 1is
appropriate here, as the Project is wholly consistent with the
character of the Wanague Reservoir and 1in the public interest,
thereby warranting such relief for CSI Program participation.

Conclusion

35. The CSI Order deems installations such as that
contemplated here, to be “presumptively in the public interest,
despite being sited on an otherwise prohibited land use, provided
that the structure or surface has existed for at least three (3)
years prior to the date that the waiver application is filed.” CSI
Program Order, page 40 (Emphasis added) The Wanaque Reservolr upon
which the Project is proposed has existed for nearly a century.
There will be no impact upon open space, farmland or any other raw
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and open land area. The CSI Order’s presumption that the Project
will benefit the public interest under the totality of the
circumstances should stand in this case.

36. The Wanaque Reservoir has existed for nearly a century
upon a rock foundation and base as described in the Prior Petition,
which may certainly be considered an impervious surface within the
intendment of State regulations. There will be no impact upon
open space, farmland or any other raw and open land in the
Highlands Preservation Area, as the Project is proposed as a

&

floating sclar system upon a very small (1%) area of the Wanaque
Reserveoir’s surface (20 acres out of a 2,310 acre surface area).

WHEREFORE, for the reasons previously set forth herein and,
as applicable, with this Prior Petition, the Commission, together
with Nexamp, submits that pursuant to both the CSI Order and
N.J.S.A. 48:3-119(f), Board relief, consistent with this Petition,
is warranted and appropriate in these circumstances, along with
such other relief as the Board may deem appropriate. A CSI
Program Waiver should be granted.

I certify that a copy of the within Petition has been
simultaneously sent to all parties on the attached Service List
via Federal Express.

Respectfully submitted,

/Ted Del Guercio, III/

Ted Del Guercio, III, Esg.

McMANIMON, SCOTLAND & BAUMANN, LLC

75 Livingston Avenue

Roseland, New Jersey 07068

(973) 622-1800

Attorney for Petitioner,

North Jersey District Water Supply
Commission {and on behalf of Nexamp)

DATED: April 1, 2025
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VERIFICATION

STATE OF NEW JERSEY )

COUNTY OF PASSAIC )

I, Timothy Eustace, of full age, being duly sworn, according

to law, depose and say:

1. I am the Executive Director of the North Jersey District
Water Supply Commission, and am authorized to make this

Verification on behalf of the Commission.

2. I have reviewed the within Petition and its exhibits,
and the information contained therein is true according to the

pest of my knowledge, information and belief.

TIMOTHY EUSTACE

sworn to and subscribed this

day of 2025

10
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VERIFICATION

STATE OF NEW JERSEY }

COUNTY OF PASSAIC )

I, Timothy Eustace, of full age, being duly sworn, according
to law, depose and savy:

1. I am the Executive Ulrectcr of the North Jersey District
Water Supply Commission, and am authorized to make this
Verification on behalf of the Commission.

2. I have reviewed the within Petition and its exhibits,
and the information contained therein 1is true according te the

best of my knowledge, informaticn and belief.

&

TIMOTHY EUSTACE

Sworn to and subscribed this

| _ day of Ay} 2025

/// %Z‘//

MICHAEL J. BRONCATELLO
1D $2435844
NOTARY PUBLIC
STATE OF NEW JERSEY
My Commiasicn Expires July 2. 2026 10
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SERVICE LIST

Timothy Eustace

Executive Director

North Jersey District Water
Supply Commission

1 F.A. Orechio Drive

Wanaqgue,

New Jersey 07465

Felix Aguayo
Vice President,

Business
Nexamp
154 W.

Brian O.
Director
Division
140 East
Floor

Trenton,

Development

14d4th St.
znd Floor
New York,

NY 10011
Lipman, Esq.

of Rate Counsel
Front Street, 4°°

New Jersey 08625-0003

4936-8792-3233,v. 4

Shawn M. LaTourette
Commissioner

NJDEP
401 E.
Trenton,

State St.,
NJ 08625

Tom Leyden
Vice President,
Business Development

7th F1.

{East)

Nexanmp
154 W. 14th 5t.
2nd Floor
New York, NY 10011
New Jersey Highlands Council
100 North Road
Chester, NJ 07930
11



EXHIBIT A




Agenda Date: 1/10/24
Agenda ltem: 8C

STATE OF NEW JERSEY

Board of Public Utilities
44 South Clinton Avenue, 1% Floor
Post Office Box 350
Trenton, New Jersey 08625-0350

www.nj.gov/ibpu/

CLEAN ENERGY

IN THE MATTER OF THE PETITION OF THE NORTH ORDER
JERSEY DISTRICT WATER SUPPLY COMMISSION, IN
CONJUNCTION WITH NEXAMP SOLAR, LLC., FOR A
FLOATING SOLAR PROJECT ELIGIBILITY WAIVER
UNDER THE COMPETITIVE SOLAR INCENTIVE

PROGRAM, (P.L. 2021, C. 169)

DOCKET NO. Q023060349

Parties of Record:

Brian O. Lipman, Esq., Director, New Jersey Division of Rate Counsel
Ted Del Guercio, lll, Esq., McManimon, Scotland & Baumann, LLC, on behalf of North Jersey
District Water Supply Commission and Nexamp Solar, LLC

BY THE BOARD:'

This Order concerns a request for a waiver of the New Jersey Board of Public Utilities’ ("Board's”)
siting prohibitions for Competitive Solar Incentive-Eligible Facilities ("CSl-eligible facilities”) at
N.J.A.C. 14:8-12.3(a)(1). On June 9, 2023, pursuant to N.J.A.C. 14:8-12.6, the North Jersey
District Water Supply Commission (‘NJDWSC"), in conjunction with Nexamp Solar, LLC
(“Nexamp”) (collectively, “Petitioners”) filed a petition with the Board seeking to waive the
prohibition (“Petition”). Petitioners seek to locate a floating solar project on the Wanaque
Reservoir at Block 106, Lot 1, 1 F.A. Orechio Drive, Wanaque, Passaic County, New Jersey
07465 (“Project”) on land within the Highlands preservation area, as designated in subsection b.
of section 7 at L. 2004, ¢. 120 (N.J.S.A. 13:20-7b).

BACKGROUND

OnJuly 8, 2021, Governor Murphy signed the Solar Act of 2021 (L. 2021, ¢.169) into law, effective
immediately. Among other requirements, the Solar Act of 2021 ("Act”) directed the Board to
establish a comprehensive program to provide incentives for the development of at least 3,750
megawatts (“MW") of new solar generation by 2026.? This target was informed by New Jersey's

! Commissioner Michael Bange abstained from voting on this matter.

2 MW measured in direct current {"de”).



Agenda Date: 1/10/24
Agenda ltem: 8C

2019 Energy Master Plan ("EMP”) and Governor Murphy's goal of achieving 100% clean energy
by 2050.% Specifically, the Act directed the Board to create two (2) solar incentive programs: a
small facilities incentive program for community solar facilities and net metered facilities up to five
(5) MW in size, and a competitive solicitation process for grid supply solar facilities and net
metered facilities greater than five (5) MW,

The Act also directed the Board, in consuitation with the New Jersey Department of Environmental
Protection ("NJDEP"} and the Secretary of the New Jersey Department of Agriculture ("Secretary
of Agriculture”), to establish solar siting rules that will apply to all grid supply solar facilities and
net metered solar facilities greater than five (5) MW in size.*

The Act specifically requires that the solar siting criteria must:

1. facilitate the State’s commitment to affordable, clean, and renewable energy, and the
carbon dioxide emissions reduction goals established in the Global Warming
Response Act (C.26:2C-45);

2. minimize, as much as is practicable, potential adverse environmental impacts; and

3. where appropriate, consider:

existing and prior land uses of the property;

whether the property contains a contaminated site or landfill;

any conservation or agricultural designations associated with the property,

the amount of soil disturbance, impervious surface, and tree cover on the

property;

e. other site-specific criteria.®

coow

The Act lists a series of land uses that are not authorized for solar project siting unless the
applicant, in accordance with the waiver provisions specified in the Act,® files a waiver petition
with, and receives approval from, the Board to proceed.” Among the areas specified is Highlands
preservation area. ld. at -119{c)(5).

The Act allows developers to “petition the board for a waiver to site a solar power electric
generation facility in an area proscribed by subsection c. of this section” and requires that the
“petition shall set out the unique factors that make the project consistent with the character of the
specific parcel, including whether the property is a contaminated site or landfill, otherwise
marginal land, or whether the project utilizes existing development or existing areas of impervious
coverage.”® In such cases, the Board is required to consult with the NJDEP or Secretary of
Agriculture, as appropriate, and “may [...] grant a waiver if it determines that a project is in the
public interest.®

32019 New  Jersey  Energy Master  Plan: Pathway to 2050, https://inj.gov,
hitps://ni.qoviemp/docs/pdf/2020 NJBPU EMP.pdf.

4N.J.S.A. 48:3-119(b).
3 Ibid.
8 N.J.S.A. 48:3-119(f).
7N.J.S.A. 48:3-119(c).
8 N.J.S.A. 48:3-119(f).
9 |bid.
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On July 28, 2021, the Board issued an Order establishing the Solar Successor Incentive ("SuSI")
Program and providing notice of the opening of the Administratively Determined Incentive (*ADI")
Program and of the concurrent closing of the Transition Incentive (“TI") Program on August 28,
2021."° The ADI Program provided incentives for residential projects and non-residential net
metered projects of five (5) MW or less. In addition, the AD! Program included an interim incentive
for projects participating in the Board's Subsection {t) program, which covers solar projects on
brownfields, areas of historic fill, and properly closed sanitary landfills, in order to provide a bridge
for these projects until the CSI Program launch.

By Board Order dated December 7, 2022, the Board approved the establishment of the CSI
Program.” The CSI Program is open to qualifying grid supply solar projects (i.e., those selling
into the wholesale markets) and net metered non-residential projects greater than five (5) MW in
size. The CSI Program provides for solar projects to qualify in one of five tranches:

Tranche 1; Basic Grid Supply

Tranche 2: Grid Supply on the Built Environment

Tranche 3: Grid Supply on Contaminated Sites and Landfills
Tranche 4: Net Metered Non-residential Projects above 5 MW
Tranche 5: Storage Paired with Grid Supply Solar*?

. & © * »

All CSl-eligible solar generation facilities, regardiass of whether a project chooses to pursue an
incentive or not, are also subject to solar siting restrictions that aim to protect New Jersey's
vulnerable farmland and open spaces from unintended impacts of solar development. On the
same date, the Board approved for publication in the New Jersey Register a rule proposal that
amended the SuS! Rules to establish the CSI Program and a proposal for siting rules for grid
supply and large net metered solar facilities. On September 18, 2023, the proposed CS! Siting
Rules were adopted and published, with non-substantial changes, in the New Jersey Register at
55 N.J.R. 2015(a). The new rules include a mechanism to allow siting of CSl-eligible facilities on
otherwise restricted land uses if the developer seeks and receives a waiver of the siting
prohibition. The rules also provide for an administrative waiver in appropriate circumstances.
Projects that would be constructed on prohibited land but for which the facility would be located
exclusively on the built environment, are deemed to be presumptively in the public interest. The
Board has designated the approval of such applications to Board Staff (“Staff’) or the program
administrator. This expedited process was devised to allow developers a quicker route to
participation based on project type but applies only to the specific subset of projects located
entirely on the built environment.

In compliance with the Act, the Board's rules at N.J.A.C. 14:8-12.6(a) require any petitioner to
include documentation of “sufficient facts and circumstances” to demonstrate why siting a CSI-
eligible project on a prohibited land use is in the public interest. In such cases, the Board requires
consultation with other State agencies, as appropriate, 1o determine if a project is in the public
interest. As indicated in the Summary of the CSI Siting Rule Proposal, the Board and its sister
agencies may, at their discretion, consider mitigation measures project proponents suggest in

0 In re a Solar Successor Incentive Program Pursuant to P L. 2018, ¢.17, BPU Docket No. Q018010068
Order dated July 28, 2021 ("SuSl Program Order”).

1 In re Competitive Solar Incentive (“CSI") Program Pursuant to P.L. 2021, ¢.168, Order Launching the CSI
Program, BPU Docket No. Q021101188, Order dated December 7, 2022. ("CSI Program Order”).

2 C8i Program Order at 15, 44.
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determining whether a particular solar project is in the public interest, such as proposals that
include the preservation of other lands (for example, donating substantial desirable land into
permanent conservation), or the like. 55 N.J.R. 136.

While the Act only requires that solicitations for the CSI Program be held at least once every 18
months, the Board intends to hold annual solicitations to promote industry growth and competition.
The prequalification window for the first solicitation opened February 1, 2023, and the bid
submission closed on March 31, 2023, at 11:53:58 PM. On July 12, 2023, the Board announced
that no awards were issued for the first solicitation because the responsive bids were in excess
of the pre-determined price caps put in the place by the Board to protect ratepayers from
excessive costs.™ The Board also directed the next solicitation in the CSI Program to open on
an expedited timeline, opening to prequalification on October 1, 2023, and closing to bids on
December 31, 2023 at 11:59:59 PM. Id. at 14. Subsequently, to accommodate further
refinements to the CSI Rules, the Board delayed the opening of second solicitation of the CSI
Program until November 27, 2023 with the solicitation window to be closed February 29, 2024."

Petitioner’s Actions in the First Solicitation

On March 7, 2023, Petitioners submitted a prequalification application for the Project, to which
they refer to as the “Initial Application,” {o participate in Tranche 4 (net-metered, non-residential).
Petition at 11 and Exhibit A

On March 8, 2023, Staff provided a written response to the Initial Application in which Staff
communicated the requirement for obtaining a land use waiver since the project was in an area
for which the Solar Act of 2021 required such a waiver. Petition at 13 and Exhibit B.

On March 27, 2023, Petitioners submitted what they referred to as an "expedited application” to
obtain an administrative waiver from Staff as described in the CS! Program Order. Petition at 15
and Ex. C. Stressing the benefits the Project would deliver to the NJWDSC, Petitioners pointed
to an April 23, 2021 letter from the Highlands Council (“Council”) supporting the grant of a
Highlands Applicability Determination ("HAD") ("April 23 Letter”). Petition at 12. The April 23
Letter supported a Highlands Preservation Area Exemption Determination based on the
applicability of exemption #11 for the Project.’® Petitioners argued that the Project should be
considered to be located on the built environment because it would be built on the surface of the
Wanaque Reservoir, which was constructed in the 1920s, rather than on “land” within the
Highlands Preservation Area.

3 In re Competitive Solar Incentive (“CSI") Program Pursuant o P L. 2021, ¢.169, Order on the Qutcome
of the C8I Program Solicitation, BPU Docket No. Q021101186 Order dated July 12, 2023.

“In re Competitive Solar Incentive ("CSI") Program Pursuant to P.L. 2021, ¢.169, Order Addressing the
Timing of the Second CS1 Program Selicitation, BPU Docket No. Q021101186, Order dated September
27, 2023.

% Exemption number 11 relates to “the routine maintenance and operaﬁions, rehabilitation, preservation,

reconstruction, repair, or upgrade of public utility lines, rights of way, or systems, by a public utility, provided
that the activity is consistent with the goals and purposes of this act[.]” N.J.8.A. 13:20-28
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On March 28, 2023, the Division of Law advised Counsel for NJWSDC that since the Project was
located in one of the areas for which a waiver was statutorily required, the Initial Application could
not be processed until a land use waiver had been granted by the Board. Petitioners noted that
no written basis for this position was provided at that time, but the basis was provided in writing
onhe week later, as described below. Petition at 24.

On March 30, 2023, Petitioners submitted a subsequent application, which they refer to as the
“Second Application.” Petition at 26 and Exhibit E. Petitioners continued to reguest an
administrative waiver, or conditional administrative waiver, given the impending closing of the first
solicitation on March 31, 2023. Petition at 27. Petitioners claimed that the Council’s letter dated
April 23, 2021 negated the need for a land use waiver, or, alternatively, supported the basis of an
administrative waiver. Since a Board meeling previously scheduled for March 22, 2023 had been
canceled, Petitioners argued that there was no time for the Board to issue a waiver for the Project.
Petition at 32.

On April 3, 2023, Staff responded to the Second Application, reiterating its position that a Board
waiver was needed pursuant {o the Solar Act of 2021 and that an administrative waiver could not
be issued by Staff. Petition at 42, 43, and Exhibit F."®

Petition

By letter dated June 9, 2023, NJDWSC and Nexamp filed the Pefition seeking a waiver of the
statutory prohibition on siting a large scale solar project within the Highlands Preservation Area,
as designated in subsection b. of section 7 at L. 2004, ¢. 120 (N.J.S.A. 13:20-7b). Petitioners
sought the waiver for a proposed floating solar project on the Wanaque Reservoir at Block 1086,
Lot 1, 1 F.A. Orechio Drive, Wanaque, Passaic County, New Jersey 07465. The Project is
planned to be 10MWdc consisting of two (2) islands, each approximately 10 acres in size, with
on-land interconnection components.

Petitioners’ arguments largely reiterate the claims made in their filings during the first solicitation.
Petitioners continue to claim that the 2021 HAD issued by the Council obviated the need for a
Board waiver and that if a waiver is needed, Staff could and should have granted an administrative
waiver. Petitioners add that, if the Board determines that a waiver may only be granted by the
Board, the Board should grant the waiver."’

According to Petitioners, as a floating solar project that will not occupy any open space within the
Highlands Reservation Area, the Project is unique and warrants an administrative waiver from
Staff. Petition at 16-17. Further, Petitioners contend that the Wanaque Reservoir constitutes a
“Built Environment” within the meaning of the CSl Program Order because it is manmade and is
over three years old, being built in the 1920s. In support of this point, Petitioners noted that the
CS! Program Order favors solar development “situated on previously existing impervious
surfaces” and argued that the Wanaque Reservoir provides such a surface because its floor is

% See Letter from Michael Beck, Esq. to Timothy Eustace, NJWDSC Executive Director, April 3, 2023
(“Aprit 3 Letter”).

7 The petition also asked that any waliver granted be made retroactive to March 31 to allow the Project to
participate in the first solicitation. However, on August 31, 2023, Petitioners withdrew this request for relief
because no awards were issued by the Board for the first solicitation but affirmed their request to be eligible
for the second solicitation.
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composed of bedrock resistant to filtration. Petition at 19-20. According to Petitioners, such a
waiver would be "consistent with the spirit” of the CSI Program. Petition at Par. 23.

STAFF RECOMMENDATIONS

A petitioner for a land use waiver must provide sufficient evidence that a project serves the public
interest, and the unique factors that make the project consistent with the character of the specific
site, as outlined in the Background above. A petitioner may include evidence of community
support; approval(s) from an overseeing agency at the State or Federal level;, considerations of
alternative siting, compensatory mechanisms for any detrimental effects, and/or resiliency
benefits to critical infrastructure, services or communities; a valid letter of interpretation or other
determination of resource value classification; and/or considerations for and avoidance of the net
foss of environmental resources. Faor a contaminated site or landfill sited on prohibited land uses,
a petitioner may aiso include maps and/or details on the status of applicable compliance andior
remediation requirements.

Pursuant to the Act and the Board’s waiver provisions for siting on prohibited land uses at N.J A.C.
14:8-12.6, Staff consulted with other State agencies, namely the Highlands Council ("Council"}
and NJDEP. The Council provided a letter to the Board containing information on its review and
approval process on November 20, 2023 ("November 20 Letter”). The Council advised that it had
received no new information since issuing the April 23 Letter, meaning that Petitioners had not
yet provided the documentation specified in that lefter: a replanting and monitoring plan for
proposed removal of the forested area; a restoration plan for the temporary disturbance to the
northern assembly and launch area; and restoration and/or landscaping plans for the proposed
disturbed area for the onshore equipment,

Staff transmitted a copy of the petition to NJDEP for review and advice on August 17, 2023.
NJDEP's Office of Permitting and Project Navigation ("OPPN"} provided a memo to the Board on
November 28, 2023, containing its feedback ("November 28 Memo”). The NJDEP advised that
OPPN had met with Petitioners for the Project on November 5, 2020, During/As a result of that
meeting, the NJDEP determined that the Project violated the Flood Hazard Area Control Act
Rules, necessitating a hardship waiver and also impacted both threatened and endangered
species and the Raymond Dam. The NJDEP requested more information at that time to
determine a permitting path forward, but such information was not provided. In the November 28
Memao, the NJDEP concluded that additional information for the Project is needed in order to make
a determination for granting a walver to participate in the CS! Program.

On September 13, 2023, following coordination with the NJDEP, Staff requested further
supporting information from Petitioners. Staff specifically advised Petitioners first, to submit an
updated permit readiness checklist so that OPPN could schedule a follow-up meeting and second,
to provide documentation that the meeting with OPPN was held, including recommendations
and/or conclusions about the Project. Not receiving this requested information, Staff contacted
Petitioners again on October 25, 2023, requesting the information by November 1, 2023 to allow
the Board to make a timely decision for the CSl Program’s second solicitation. Notwithstanding
these repeated requests, Petitioners falled to provide any additional information by that date. On
January 8, 2024, Petitioners submitted additional information as requested by Staff. In addition
to an updated permit readiness checklist and a letier to the NJDEP reguesting to meet with OPPN,
both dated January 8, 2024, Petitioners provided a letter of support from the Land Conservancy
of New Jersey dated January 2, 2024. However, the environmental concerns enumerated in this
Order remain unaddressed in their entirety.
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Since Petitioners have not been actively engaging with either NJDEP or the Council, and did not
receive positive support from the NJDEP, Staff does not believe that the record supports a positive
finding that would justify a waiver for the Project. As described, there are environmental issues
that remain outstanding, which require additional information from the Petitioners before a waiver
can be granted. Petitioners have had the opportunity to provide that information to the NJDEP
since at least November 5, 2020 and to the Highlands Council since April 2021, and received a
specific request from Staff to provide it for purposes of this waiver request over three months ago,
but have failed to respond.

Petitioners contend, however, that the CSI Program Order expressly authorized Staff to grant an
administrative waiver with respect to the Project. Petitioners look to the language in that Order
providing that "solar facilities located on the built environment but otherwise within an area of
prohibited land use, are in the public interest” and . . . “grant[ing] Staff authority to administratively
grant a waiver for such projects.” CSI Program Order at 44."® |n support of this contention,
Petitioners point first to the April 23 Letter. Petition at 2(a), 18, and 30. That document itself,
however, undermines this claim. In the April 23 Letter, the Council quotes the applicable statute
to identify the restrictions from which a HAD exempts a project:

The Highlands Act, at N.J.S.A. 13:20-28, specifies that a project deemed to be
exempt is exempt from the Highlands Act as well as from the “the regional master
plan, any rules or regulations adopted by the Department of Environmental
Protection pursuant to this act, or any amendments to a master plan, development
regulations, or other regulations adopted by a local government unit to specifically
conform them with the regional master plan.

None of these exemptions can be construed to include an exemption from the siting prohibitions
established by the Solar Act of 2021. Thus, an approval from the Council does not satisfy the
statutory requirement that “{u]nless authorized pursuant to [a waiver from the Board]” . .. anet
metered facility greater than 5 MW shall not be sited” in the Highlands preservation area” N.J.S.A.
48:3-119(c)(5). By the same token, Petitioners’ statements regarding the minimal egnvironmental
impacts of the Project, Petition at 12, 17, even if completely accurate, do not negate the statutory
directive to get a waiver from the Board.

Petitioners claim that the statute prohibits only solar projects located on “lands located within the
Highlands preservation area” and thus does not apply to the Project as a floating solar installation.
Petition at 17, quoting N.J.S.A. 48:3-119(c)(5) (emphasis added). They state that no farmiand or
open space will be impacted by the proposed Project. Petition at 21.

Petitioners err. First, the Project does entail construction on land adjacent to the Reservorr,
including the removal of a small amount of forest. April 23 Letter. For that reason, the Council
required replanting and restoration plans, as well as noting impacts to critical wildlife habitat. bid.
In addition, nothing in the relevant statutory language indicates that “land” is to be narrowly
construed to exclude waterways. Moreover, as Petitioners themselves note, the NJDWSC
manages the Wanaque Reservoir because it is charged by statute with “developing raw water
sources, storing water and distributing a reliable supply of potable water to its participating
municipalities . . . . [including] among other things, the maintenance of various reservoirs.” Petition

18 The CSI Rules took effect on December 18, 2023 during the pendency of this petition. 55 N.J.R. 2555(a)
(Dec. 18, 2023). The rules also delegate Staff the authority to waive the statutory prohibition for instaliations
exclusively on the built environment. N.J.A.C. 14:8-12.6(b)(1).
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at 3. The Wanaque Reservoir's character as a body of water is thus integral to the importance of
protecting it from over-development, the underlying goal of the siting restrictions in the Solar Act
of 2021.

Next, Petitioners argued that the CS| Program Order authorizes Staff to grant an administrative
waiver because the Wanaque Reservoir constitutes a “built environment” as defined in the CSl
Order. Petition at 19. In Petitioners’ opinion, since the CS| Program Order deems solar
installations on the built environment to be “presumptively in the public interest” even when sited
on an otherwise prohibited land use, the Project’s location on the manmade Wanaque Reservoir
means that it should be deemed to be in the public interest. Petition at 22, citing CSI Program
Order at 40. As the NJWDSC was advised by the Board’'s General Counsel in April 2023, this
argument misconstrues the CSI Program Order. See April 3 Letter. That Order defines "built
environment” as “the surface of one (1) or more existing, serviceable structures or a serviceable,
improved and impervious roadway(s) built for a purpose other than solely to facilitate solar
development” and provides as examples “rooftops, canopies over parking lots or parking decks,
and other similar installations on the existing built environment.” CSI Program Order at 15-16. A
reservoir does not constitute a “similar installation” to a rooftop or a canopy over a parking deck.
The fact that the floor of the Wanaque Reservoir is “impervious,” Petition at 20, does not suffice
to make it similar to a parking lot.

Nor is it apparent that floating solar should be considered “inherently beneficial,” as Petitioners
contend. Staff notes that NJDEP issued an update to its Solar Siting Analysis ("SSA”") with respect
to floating solar projects in 2017."%  Assigning floating solar to the “Indeterminate” permit
categorization, NJDEP noted that by its nature, each floating solar installation is unique; each is
likely to raise different compliance questions, require different NJDEP permits, and have different
environmental impacts. NJDEP stated that placing such large manmade structures on bodies of
water, even artificial bodies of water, may raise issues regarding possible negative impacts on
wetlands, erosion, water temperature, and endangered species. In addition, the possibility exists
of conflicts in usage, flood hazards, navigable waters, and perhaps other unintended
conseguences.

Moreover, the CSI Program Order specifically considered and rejected the proposal that floating
solar qualify for any specialized tranche. CSI Program Order at 20, 44, 52-533. The Order notes
that Staff consulted NJDEP on this question and that NJDEP advised that the environmental
impacts of floating solar are still being studied and that it is not necessarily beneficial to the
environment. CSI Program Order at 20, 52-53. Floating solar is thus ineligible to be considered
as constructed on the “built environment” under the CSI Program Order because projects on the
built environment are presumed to be in the public interest. CSI Program Order at 20, 40, 44, 52-
53. Thus, Petitioners’ contention that nothing in the CSI Program Order prohibits Staff” from
granting an administrative waiver, Petition at 1(c), must fail, as must their claim that the Project
was “precisely the type of application envisioned by the waiver provisions.” Petition at 30.

Petitioners also asserted that since “built environment” is defined in the context of Tranche 2
("Grid Supply on the Built Environment”), that definition should not apply to the Project because
Petitioners seek to qualify it in Tranche 4 (“Net Metered Non-residential Projects above 5 MW"y,
In other words, Petitioners claimed that Staff should have ignored the CSI Program Order’s
definition of “built environment” in considering the Project and accepted the rationale put forward

19 New Jersey Department of Environmental Protection, Solar Siting Analysis Update 2017,
https://www.nigovidep/ages/SSAFINAL pdf.
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by Petitioners for deeming the Wanaque Reservoir the "built environment.” Petition at 48-50,
This argument refutes itself. The CS8I Program Order granted Staff limited authority to grant an
expedited waiver only to a project located on the built environment.?® No such authority was
delegated to Staff for net metered projects over five (5) MW and thus, Staff had no ability to grant
a waiver on that basis,

Petitioners also contended that Staff could have granted them relief by granting a waiver
conditioned on a timely application by the Commission to the Board pursuant to M JS.A. 48:3-
119(f), thus allowing NJDWSC to make a CS8! Program application by the March 31, 2023
deadline. Petition at 36-37. [n support of this argument, Petitioners pointed out that since
NJDWSC first made a prequalification application on March 7, 2023 and the CSI Program
deadline was March 31, 2023, there was no way for it to receive a determination from the Board
in time to meet the CSI Program March 31, 2023 deadiine. Petition at 11, 31-32. However,
neither the statute nor the CSI Program Order authorize Staff to grant a waiver conditioned on a
future petition to the Board. Nor does the timing of NUIDWSC's pre-qualification application
bestow such authority. Rather, the Board's Order provides that a project needing a waiver must
obtain it from the Board prior to entering a solicitation round.?’

in the alternative, Petitioners argued that the Board should grant the waiver in response to this
petition. According to Petitioners, the Project is consistent with the character and nature of the
Wanaque Reservoir; will be situated upon “an existing, serviceable structure,” the Wanaque
Reservoir; will have no detrimental impact upon the Highlands Preservation Area; is inherently
beneficial within the meaning of the CSI Program Order; and will serve the public interest. Petition
at 55. Nothing adduced by Petitioners here changes the analysis already set out. Staff does not
dispute the Council's determination that the Project is consistent with the goals and purposes of
the Highlands Act, N.J.S.A. 13:20-28(a)(11), nor that the Wanaque Reservoir is an existing item
serving a purpose other than solar.

However, as previously discussed, a floating solar project cannot be deemed “inherently
beneficial” as that term is defined in the CSI Program Order. The Board deferred to NJDEP's
advice that such instaliations are not necessarily beneficial to the environment and that study of
their impacts is ongoing. CSI Program Order at 20, 52-53. Thus, Staff does not recommend that
the Board find that the petitioner has documented sufficient facts and circumstances to establish
that waiving the siting restriction would be in the public interest. See CSI Program Order at 39.

Petitioners pointed to various benefits they assert would be provided by the Project, stating that
the Project would provide 90 percent of the Wanagque facility's energy and provide resilient energy
to critical infrastructure, reducing its energy footprint and costs to ratepayers. Petition at 56, 58.
Petitioners also cited benefits to the communities served by the Wanaque Reservoir such as job
creation, job sustainability, and educational and participatory opportunities. Petition at 58. In
addition, Petitioners asserted that the Project's location on the Wanaque Reservoir would
preserve open space and provide shading for the reservoir that would translate into a decrease
in algal blooms, water evaporation, and chemicals needed. Petition at 57, 60.

Staff acknowledges that the resiliency benefits to critical infrastructure and the economic benefits
to the communities impacted by the Project are supported by the State's and the Board's clean
energy goals. Similarly, the environmentai benefits cited by Petitioners have some scientific

20 C8l Program Order at 44.
21 ¢8I Program Order at 23.
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support. % However, Staff notes that over the last two to three years, Petitioners have failed to
provide the missing site-specific information requested by the Council and NJDEP regarding the
Project. This failure to address the specific concerns of the relevant administrative agencies
outweighs general statements about environmental or community benefits. As noted above,
NJDEP has advised that floating solar is an emerging technology that necessitates a case-by-
case analysis. Given the lack of specific information in the record, Staff does not recommend
waiving the protection the Legislature has afforded to the Highlands Preservation Area from solar
development. Staff recognizes the importance of innovative technologies such as floating solar
to advance the State's clean energy goals but notes that — just as the NJDEP needs more study
of this technology’s environmental impacts - more research is needed on its role in sustainable
energy in New Jersey. As of October 31, 2023, the State had only two {2) operational floating
solar facilities with an installed capacity of 12.22 MW . #

Based on the information contained in the Petition, the conditions set by the Council, and the
recommendation of the NJDEP, Staff does not believe that the Board should make a positive
finding that the Project as proposed is in the public interest. Staff recommends the Board deny
Petitioners’ request for a land use waiver and prohibit Petitioners from moving forward in the CSl
Program's second solicitation prequalification process. Staff recommends that this denial be
without prejudice to Pelitioners’ ability to provide the additional information and evidence
requested by Staff, the Council, and NIDEP to enable further evaluation and potential grant of a
waiver to participate in a future solicitation.

DISCUSSION AND FINDINGS

The Board has long supported solar developmentin New Jersey, designing policies and programs
that support the continued growth of the solar industry while carefully balancing the costs and
benefits to ratepayers. The CSI Program forms the first incentive structure designed to facilitate
large-scale grid supply solar development in the State, a type of solar development which has
been shown in other states to provide clean energy at competitive prices. The CSI Program will
provide incentives for 300 MW of new solar annually in New Jersey and thus forms a critical
element in pursuing the interrelated goals of 5.2 GW of solar by 2025, 12.2 GW by 2030, and 17.2
GW by 2035, all of which form part of New Jersey's least-cost path to 100% clean energy by
2050. As highlighted in the CSI Program Order, the CSI Program uses competitive principles to
ensure that the cost of the Solar Renewable Energy Certificate-l] awards represent the lowest
incentive contribution from New Jersey ratepayers.

The Board also recognizes the significant benefits associated with the expansion of local,
distributed, renewable, non-polluting sources of energy. In addition to the reduction of emissions
that contribute to global warming, there is the reduction of air pollutants and the associated health
benefits; increased resilience in the form of distributed generation; a lessened need to site solar
on open space in a State that seeks o preserve open space; and the economic growth fueled by
local job creation. Furthermore, as designed by the Board, the CSI Program implements the
directive of the Solar Act of 2021 to direct grid supply solar “toward marginal land and the built
environment and away from open space, flood zones, and other areas especially vuinerable to

22 Spencer, Robert 8., Macknick, Jordan, Aznar, Alexandra, Warren, Adam, & Reese, Matthew O. Floating
Photovoltaic Systems: Assessing the Technical Potential of Photovoltaic Systems on Man-Made Water
Bodies in the Continental United States. United States. htips://doi.org/10.1021/acs.est.8b04735.

23 New Jersey's Clean Energy Program. 2023, October 31, 2023 Solar Activity Reports,
htios://www.nicleanenergy.com/renewable-enerqy/proiect-activity-reporis/project-activity-reporis.
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climate change” and to create a land use policy for grid supply siting “to affordably expand New
Jersey's commitment to renewable energy while not compromising the State's commitment to
preserving and protecting open space and farmland.”*

The Board believes that floating solar represents a potentially positive development in renewable
energy technology. The EMP supports and encourages innovalive energy programs and
technological solutions for meeting the State’s clean energy targets and advancing New Jersey's
clean energy economy, and the Board has included it as a permissible site in the permanent
Community Solar program.?® Furthermore, the Board's policy decisions pertaining to the
incentives available for floating solar projects within the ADI Program demonstrate evidence of
the Board’s support for advancing New Jersey's solar potential in this market segment.?42” The
Board commends Petitioners for proposing a large, grid-supply floating solar facility in order to
help support and achieve the State's goals; however, as it is a novel technology in New Jersey,
the Board must follow the regulatory and procedural requirements for thoroughly evaluating and
making such decisions on vulnerable lands.

In providing incentives pursuant {o the Solar Act of 2021 and implementing that Act’s directive to
prohibit siting CSl-eligible facilities on prohibited land types, the Board furthers the State policy of
meeting its clean energy goals at the least cost to ratepayers.”® The CSI siting criteria were
developed in cooperation with the NJDEP, the Department of Agriculiure, and the State
Agriculture Development Committee. To fully effectuate the legisiative intent to protect vuinerable
lands, the Board made these siting criteria applicable to all CSi-eligible solar generation facilities,
regardless of whether a project chooses to pursue an incentive or not. The universal applicability
ensures that the State's interest in preserving open space and agricultural lands will be applied
to all solar projects on an equal basis.

Pursuant to the Solar Act of 2021, the Board’s siting criteria provide the opportunity to submit a
petition to obtain a waiver for construction of a CSi-eligible facility on certain prohibited lands.
The Board will only grant such waiver after consultation with the Department of Agriculture or
NJDEP, as appropriate, and upon a determination that the public interest in the specific project
being allowed outweighs the presumptive greater public interest in preserving the land. The
Board considers projects that would be constructed on prohibited land but which would be located
exclusively on the built environment to be presumptively in the public interest. For such projects,
the Board has delegated the waiver determination to Staff or the program administrator. This
expedited process was devised to allow developers a quicker route to participation based on
project type but applies only to a specific subset of projects.

The Board FINDS that the Project is proposed to be located on approximately 20 acres of the
Wanaque Reservoir within the Highlands Preservation Area, Block 106, Lot 1, at 1 F.A. Orechio

2 N.J.S.A. 38:3-114(c).

25 In re the Community Solar Energy Program -~ Order Launching the Community Solar Energy Program,
BPU Docket No.QO22030153, Order dated August 16, 2023.

% In re a Solar Successor Incentive Program Pursuant to P.L. 2018, ¢.17, BPU Docket No. Q018010068
Order dated July 28, 2021 ("SuS! Program Order").

27 in re a Solar Successor Incentive Program Pursuant to P.L.2021, ¢ 169, BPU Docket Nos. Q020020184
and QQ23040208, Order dated May 10, 2023, redistributed on July 10, 2023, with a typographical
correction.

BN.JSA 383114,
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Drive, Wanaque, Passaic County, New Jersey 07485. The Board FINDS that, as required by the
Solar Act of 2021, Staff consulted with the NJDEP on the Project. The Board FINDS that, as
required by the Board's CSl Siting Rules for "consulting with other State agencies, as
appropriate,” Staff consulted with the Council on the Project. Though the Council did not object
to the NJDEP issuing an Exemption No. 11 for the Project, as proposed in 2021, the Board FINDS
that Petitioners have not provided the documentation identified by the Council in the April 23,
2021 Letter: a replanting and monitoring plan for proposed removal of the forest, a restoration
plan for the temporary disturbance to the northern assembly and launch area, and restoration
and/or landscaping plans for the proposed disturbed area for the onshore equipment. The Board
FURTHER FINDS that the NJDEP determined that it had not received the information necessary
to make permitting decisions regarding a hardship waiver of the Flood Hazard Area Control Act
Rules, threatened and endangered species, or the Raymond Dam. Based on NJDEP's
conclusion that it needs additional information on these matters, the Board FINDS the Project
does not have positive support from the NJDEP fo move forward. In addition, the Board FINDS
that Staff twice requested supporting information from Petitioners to be supplied by November 1,
2023, to enable a timely decision on this waiver request and that Petitioners provided a partial
response on January 8, 2024.

The Board also FINDS that the conditions set by the Council and the information required by the
NJDEP must be addressed before the Board can make a make a positive finding with regard to
this petition. The Board FINDS that the Pelitioners have not documented sufficient facts or
circumstances establishing the public's specific interest in siting the CSl-eligible facility on or
within the Highlands Preservation Area.

The Board FINDS that granting the waiver of the Board's CSl Siting Rules pursuant to N.JAC.
14:8-12.3(a)(2) is not warranted and is not in the public interest pursuant to N.J.A.C. 14:8-12.6(a)
and DENIES the waiver. The Board FINDS that the Petitioners are not eligible to participate in
the CSI Program'’s second solicitation. Thus, the Board DIRECTS the CSI Program Administrator
not to process a prequalification package from Nexamp and/or NJDWSC for the second
solicitation, if received. The Board FINDS that the Petitioners may be eligible to participate in a
future solicitation under the CSI Program if additional information is provided and the specific
requirements discussed herein are met. |f Petitioners choose to continue pursuing paricipation
in the CSI Program, then the Board encourages Petitioners to submit the following information to
the Board Secretary in a timely manner on a schedule or deadline set by Staff. an updated permit
readiness checklist so that NJDEP’s OPPN can schedule a follow-up meeting, and documentation
that the meeting with NJDEP’s OPPN was held, including recommendations and/or conclusions
about the Project.

This Order is issued in reliance on the information provided by the Petitioners, Council, and
NJDEP and does not grant any rights in connection with the registration or construction of the
proposed project,
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Agenda Date: 1/10/24
Agenda item: 8C

This Order shall be effective on January 17, 2024.

DATED: January 10, 2024 BOARD OF PUBLIC UTILITIES
BY:

CHRISTINE GUHL-SADO
PRESIDENT

/{A (IO )&)fL««

MARIAN ABDOU
COMMISSIONER COMMISSIONER

ATTEST: /}4‘ :

S . GOLDEN
SECRETARY

[ HEREBY CERTIFY that the within
!document Is a rue copy of the origing
n the files of the Board of Pubilc Utliftles.
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NJIDEP Permit Readiness Checklist v. January 2025
Page 1 of 111

PERMIT READINESS CHECKLIST

New Jersey Department of Environmental Protection
Office of Permitting & Project Navigation

Completion of this form will help the New Jersey Department of Environmental Protection (NJDEP) staff
review the proposed project, determine possible permitting requirements, and ensure that all applicable
programs attend or provide comments for a pre-application meeting. Please respond to the questions as
completely as possible, noting any areas you are not sure of, and including any information about the project
and/or site that might aid the NJDEP’s review.'

Once you have completed the form, please submit electronically to David Pepe (David.Pepe@dep.ni.gov)
and Katherine Nolan {Katherine Nolan@dep.nj.gov). If desired, one hard copy may also be submitted via
mail?. Once this submitted form and attachments are deemed administratively complete by the Office of
Permitting and Project Navigation (OPPN) staff, a pre-application meeting will be scheduled with the
applicable permitting programs within NJDEP.

Please prepare to give a brief presentation of your proposal at the beginning of the pre-application
meeting. If you have any questions, please contact OPPN at (609) 292-3600,

Please include the following attachments if available:
1. A 1-2 page narrative description of the proposed project, its function, and its benefits;
2. Any overarching regulatory or policy call(s), or guidance known prior to the receipt of the
application to determine the project’s feasibility, regulatory, or review process;
3. United States Geological Survey (USGS) map(s) with site boundaries of the propesed project
clearly delineated, including the title of the USGS quadrangle sheet from which it was taken;’
4, Aerial photos and/or Geographic Information Systems (GIS) information and/or shape files
regarding the site;

A site map including any known environmental features (e.g., wetlands, streams, buffers, etc.).’?

Site plans to the extent available;

Street map indicating the location of the proposed project;

List of any local or regional governments or entities and their historical involvement with this

project or site;

9. Identification of conflicts with DEP rules, with contact names and information whose
attendance/input would be helpful in facilitating this project (e.g., Soil Conservation Districts,
health departments, local zoning officials, etc.);

10. Any other information that you think may be helpful to the NJDEP in reviewing this project.

"N O

! Please be advised that this form is NOT an application for a permit from the NJDEP. To receive authorization, approval, or a
permit to conduct regulated activities, a formal application must be filed, and a formal permit or authorization must be issued by
the appropriate Bureau within the NJDEP prior to commencement of the regulated activity. This form is used solely for the NJIDEP's
preliminary review and discussion of this project to determine what permits or authorizations may be needed to conduct the
proposed activity, Any guidance offered to the applicant during this process is non-binding on the NJDEP or the applicant and a
final response can only be rendered through the actual issuance of permits, approvals, and/or authorizations.

2 Hard copies may be submitted to:
New Jersey Department of Environmental Protection
Office of Permitting and Project Navigation
P.O. Box 420, Mail Code 07J
Trenton, New Jersey 08625

P USGS maps may be purchased from NIDEP, Maps and Publications, P.0O. Box 420, Trenton 08625-0420; (609) 777-1038
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NJIDEP Permit Readiness Checklist Form Jan 2028
Page 2 of 111

A. GENERAL INFORMATION

1. Name of Proposed Project: NJDWSC Floating Solar

2. Consultant/Contact Information (if any): Felix Aguayo - NEXAMP Phone 201-401-4438

3, Name of Prospective Applicant: North Jersey District Water Supply Commission
Address/te] /fax: 1 F.A. Orechio Drive, Wanaque, NJ 07468
Company name: North Jersey District Water Supply Commission
Company address/tel./fax: 1 F.A. Orechio Drive Wanaque NJ 07465, Phone 973-616-2906

Does the applicant own the property? Yes

If the applicant is not the property owner, please provide contact information for the property owner
and evidence of having property owner permission to use the property for the proposed project. NA

4. Does the project have any existing NJDEP [D#s assigned (e.g., Case number, Program Interest (P1#,
Program ID#)? YES, FOR BPU CSI PROGRAM  If yes, please provide: 23CSIHDB3WU

B. PROPOSED PROJECT LOCATION

1. Street address: 1 FA Orechio Drive Municipality: Wanaque
County: Passaic Zip Code: 87468

Impacted Parcels (Block #, Lot #), (Block #, Lot #)... Block 300 Lot 1
X Coordinate in State Plane (project centroid): 41°02°53.96"N
Y Coordinate in State Plane (project centroid): 74°17°46.56”W

C. PROPOSED ACTIVITY AND SCHEDULE

1. Project Type:
New Construction: X Redevelopment: Restoration:
Alternative Energy: X Other (Please describe):

(a) Estimated Schedule: Date permits needed or desired by, beginning construction date; construction
completion, and operation of facility date: Schedule largely determined by permitting process: for
planning purposes we are assuming 12 months for NJ DEP approvals, 3 months for building and
electrical permits, 3 months for mobilization (staging area preparation and barge siting), and 12
months of construction. Assuming NJ solar incentive is awarded July 2025, we expect all permits in
hand by September 2026, construction start January 2027 and permission to operate by December
2027.

(b) Funding Source: s any Federal Funding being used for this project? NO
State Funding over one million dollars? NO  Is funding secured at this time? NO
Is funding conditional? YES  If yes, on what? Securing State solar incentives

(¢c) Is the project contingent on receiving the identified funding? Yes
If yes, please explain: Project economic viability depends on state solar incentives.

(d) What DEP permits do you think you will need for this project (The Department will confirm this
through the checklist review process)? Flood Hazard Area Individual Permit with hardship exception
Freshwater Wetlands Individual Permit, and address concerns from T&E Unit, Historic Preservation

Office and Bureau of Dam Safety.
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NJDEP Permit Readiness Checklist Form Jan 2025
Page 3 of 111

2. For additional guidance on Department permits, please refer to the New Jersey Department of
Environmental Protection’s website at httpsi//www.nj.gov/dep/.

(a) Which, if any, Department(s), Bureau(s), and/or Department staff have you already contacted
regarding the proposed project? Office Permitting and Project Navigation meeting on 11/5/2020 with
DLRP. T&E Unit, NJ Fish & Wildlife & ENSP, Highlands Council, Bureau of Dam Safety, SHPO,
Site Remediation, Clean Energy & Climate Change and BPU,

(b) Are there any Department permits that will need to be modified because of this project? NO
If yes, please explain and identify the project reviewer of the permit to be modified. We don’t believe
a modification to NJDWSC Water Allocation permit is required if a ballasted system is used since the
impact on the water reservoirs’ capacity is de minimis but we need guidance from DEP to determing

applicability.

(¢c) Please indicate which of the following pre-permit actions or modifications you have applied for or

obtained from the Department or other state agencies for this project: N/A

i.  Water Quality Management Plan (WQMP) consistency:

ii. Highlands Consistency: X

iti. Wetland Delineation/Letter of Interpretation (LOI):

iv. Tidelands Conveyance:

v. Flood Hazard Jurisdiction or determinations:

vi. Water Allocation:

vii. Remedial Action Workplan (RAW), Remedial Action Permit (RAP) Soil and/or Groundwater,
No Further Action (NFA), Response Action Outcome {(RAQO):

viii, Landfill Disruption Approval:

ix. Landfill Closure Plan:

x. New Jersey Pollutant Discharge Elimination System (NJPDES) Discharge to Ground Water
(DGW), NJPDES Discharge to Surface Water (DSW)

xi. Other:

D. NIDEP PROGRAM QUESTIONS
The remainder of the Permit Readiness Checklist contains questions which are designed to help the
Department determine possible permitting requirements for the proposed project. If a question does
not apply to your project, please write “N/A™ in the response field. Please include any additional
information that you think may be helpful to the Department’s review.

OFFICE OF TRANSACTIONS AND PUBLIC LAND ADMINISTRATION — (609) 940-4400
hitps://dep.nj.gov/otpla/

Is any portion of the project site on land owned or administered by the State of New Jersey?No

If the answer to the above question is yes, the applicant must submit a request to use State property.
Please visit https://dep.nj.gov/otpla/requests-for-use-of-njdep-property-form/ for information on initiating
a request to use State property. The submission of a request to use State property is a prerequisite to
the scheduling of a pre-application meeting.

Has the applicant submitted a request to use State property? No

COMMUNITY INVESTMENT & ECONOMIC REVITALIZATION - (609) 633-0700

Green Acres — (609) 984-0500
hitps//www.nl.gov/dep/greenacres/
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NJIDEP Permit Readiness Checklist Form Jan 2025
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Is any part of the project site on land that is subject to a Green Acres restriction? NO
If ves, please describe:

Does the project require the use of property funded with federal Land and Water Conservation
Funding? NO  If yes, please describe:

Does the project include activities that are under the jurisdiction of the Watershed Property Review
Board? NO  f ves, please describe:

Has the Watershed Property Review Board made a jurisdictional determination for the project site? NO

Historic Preservation Office — (609) 984-0176
hitps://www.ni.gov/dep/hpo/

Is the site a historic site, or in a district that is on or eligible for the State and/or National registry? YES
Will there be impacts to buildings over 50 years old? NO
Are there known or mapped archeological resources on the site? NO

STATE PARKS, FORESTS, & HISTORIC SITES — (609) 984-0370
hitps://www.ni.gov/dep/parksandforests/index. html

Will temporary use of DEP lands administered by the Divisions of Parks & Forestry and/or Fish &
Wildlife be required for pre-construction, construction and/or post construction activities? NO
If yes, please describe:

New Jersev Forestry Service — (609) 292-2520
hitps://www.ni.gov/dep/parksandforests/forest/

Forest clearing activities/No Net Loss Reforestation Act
Will implementation of the project result in the clearing of 0.5 acres or more of forested lands owned or

maintained by a State entity? NO I yes, how many acres?

NEW JERSEY FISH AND WILDLIFE — (609) 292-29658
https://dep.ni.gov/nifw/

The NJDEP Fish and Wildlife Office of Environmental Review is responsible for evaluating proposals,
plans, policies and projects to ensure potential impacts to fish and wildlife and the habitat on which they
depend, are avoided or minimized. To facilitate the review the below information must be provided. In
iieu of the below information, the Natural Heritage Database data request response for endangered and
threatened species of flora fauna from the NJIDEP Office of Natural Lands Management is acceptable.
The NJ-GeoWeb is available for free and can be accessed at https:/nj.gov/dep/gis/geowebsplash htm.
Questions regarding this section of the checklist should be sent to the Office of Environmental Review at
FWOER@dep.ni.gov.

Using the NJ-GeoWeb Landscape layer, please indicate if the subject property or the land immediately
adjacent contains any of the following species/habitats:

e Rank 3,4, or 5 polygons: YES

¢ Vernal habitat: NO

s Freshwater mussel habitat: NO
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NJDEP Permit Readiness Checklist Form Jan 20258
Page S of 111

Using the NJ-GeoWeb Surface Water Quality Classification layer, determine if the subject property
contains any streams, brooks, or rivers that are classified as trout production or trout maintenance. Are
any of the waters on the subject property classified as trout production or trout maintenance? NO

Using the Trout Stocked Streams layer on NJ-GeoWeb, determine if the subject property contains any
streams, brooks, or rivers that are classified as trout stocked or are within one mile upstream of a trout
stocked waterway. NO

Please be advised Landscape Project Mapping (v3.3) is a “planning resource.” A determination of no rank
3, 4, or 5 does not guarantee the applicant has no responsibilities with regards to impacts to endangered or
threatened wildlife. It is recommended the applicant have a wildlife biologist review the Landscape
Project findings for adjacent rank 3, 4, or 5 habitats along with the presence of potential habitat on site, or
have the applicant apply for a Natural Heritage Database Request.

WATERSHED AND LAND MANAGEMENT - (609} 777-0454
hitps:/ni.govidep/wim/

Division of Land Resource Protection — (609) 777-0454
Division of Watershed Protection and Restoration — (609)-292-1932
hitps://www.ni.gov/dep/landuse/

Please indicate which of the following regulated areas will be impacted by or are in proximity to
developments and/or activities involved with the proposed project. Please describe the type and extent of
developments, activities, and/or impacts, including the distance to regulated features:

s Water courses (streams): NO

e State Open Waters: YES

e Freshwater Wetlands and/or freshwater wetland transition areas: NO
Flood Hazard areas and/or riparian buffers: YES
Waterfront development areas: NO
Tidally Flowed Areas: NO
Bureau of Tidelands Management (https://www.nj.gov/dep/landuse/tl_main.html): NO
Coastal Area Facility Review Act (CAFRA) Planning Area (viewable on NIJ-GeoWeb,
https://www.nj.gov/dep/gis/geowebsplash.htm): NO

. & & &

NJPDES Stormwater Permitting — (609) 633-7021
https://ni.gov/dep/stormwater/
hitps://www.ni.gov/dep/dwg/bnpe _home.him

Will the proposed project site activity disturb more than one acre? NO
Will industrial activity be conducted at the site where material is exposed to rain or other elements? NO

Does the facility have an existing NJPDES permit for discharge of stormwater, surface, and/or
groundwater? YES  If yes, please describe: NJPDES Discharge to Surface Water Permit

s the facility assigned one of the Standard Industrial Classification (SIC) Codes (to determine the SIC
Code, see the box “Industry Code” on your New Jersey Department of Labor Quarterly Contribution
Report)? 49, 494

Water Quality Management Planning Program — (609) 633-7021
https://www.nl.govidep/wamp/
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NJDEP Permit Readiness Checklist Form Jan 2025
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Does the project involve a new, expanded, or relocated wastewater treatment facility not identified in the
applicable Water Quality Management Plan (WQMP)? NO

For projects conveying wastewater to an onsite or offsite wastewater treatment facility or treatment
works, is any portion of the project site located outside the sewer service area? NA

For projects located within an assigned sewer service area, will any wastewater flow generated from the
project site be conveyed to a facility other than the assigned facility? NA

If the answer to any of the above questions is yes, the project is inconsistent with the applicable WQMP
and 2 WQMP amendment may be required before any NJDEP permits can be issued.

Division of Resilience Engineering & Construction — (609) 322-9566
https://www.ni.gov/dep/cfr/

Bureau of Dam Safety — (609) 984-0859
hitns://www.nl.gov/dep/damsafety/

Will the project involve construction, repair, or removal of a dam? NO [f yes, please describe:

Bureau of Climate Resilience Design and Engineering
https://www.ni.gov/dep/berp/

Has climate resilience been considered in the design of the proposed project? YES

Office of Coastal Engineering — (609) 292-9236
https://www.ni.gov/dep/shoreprotection

Is the proposed project located at or adjacent to a beach nourishment or shore protection project? NO

WATER RESOURCES MANAGEMENT - (609) 292-4543
hitps://ni.eov/dep/wrm/

Division of Water Supply & Geoscience — (609) 292-7219
https://nl.gov/dep/watersupply/

New Jersey Geological and Water Survey Element - (609) 292-1185
hitps://www.ni.gov/dep/nigs/

Please indicate which of the following, if any, will be involved with the proposed project:
e Development of a new water supply source: NO

Require aquifer testing: NO

An existing or abandoned mine: NO

Geothermal or offshore energy: NO

Subsurface sequestration in geological formations: NO

Acid soils at the project site: NO

Geologic hazards of concern at the project site: NO

Activity within a karst area: NO

Adverse effects to groundwater recharge: NO

Crossing of any steep slopes: Yes, cables coming to shore will cross steep slopes

¢« & & & & & & s
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Bureau of Water Allocation and Well Permitting - (609) 984-6831
hitps://www.ni.gov/dep/watersupply/

Is the project seeking a new ground water allocation permit or modification? NO  If yes, does the
project have all necessary well construction and safe drinking water permits? NA

Is the project located within an area of critical water supply concern? NO

Will the project have the capability to divert 100,000 gallons-per-day (70 gallons-per-minute) or more, or
50,000 gpd (35 gpm) or more in the Highlands Preservation Area, from a single source or a combination
of surface and/or groundwater sources? NO

Will the project draw 100,000 gpd or more of ground/surface water for construction or operation? NA

Other than wells utilized for environmental evaluation or remediation, does the project entail the drilling
of any wells, including but not limited to those utilized for potable/non-potable water supply or
geothermal use? NO

Is there known or suspected groundwater contamination present at the project location? NO
Are there any abandoned wells located on the project site which need to be decommissioned? NO

Bureau of Water System Engineering — (609) 292-2957
hitpsi//www . ni.gov/dep/watersupply/

Is the project located within an existing water purveyor service area? YES If yes, which one?
NJDWSC

Does the purveyor have adequate firm capacity and allocation to support project demand (see
https://www.state.nj.us/dep/watersupply/pws.html for details on water system capacity)? N/A

Do water pipes currently extend to the project location? N/A  If not, is the proposed project located
within a franchise area? N/A

Does the project have an approved Safe Drinking Water main extension permit? N/A If yes, what is the
permit number?

Does the water purveyor hold a Safe Drinking Water Main Master Permit? N/A

Will the project affect any land or water controlled by a Water Supply Authority or water purveyor in
New Jersey? YES  If yes, please identify and explain. FLOATING SOLAR PANELS TO BE
PLACED ON WANAQUE RESERVOIR _AND INVERTERS, TRANSFORMERS AND
SWITCHGEAR ON ADJACENT LAND USED BY THE COMMISSION,

Division of Water Quality — (609) 292-4396

hitps//www.ni.gov/dep/dwg/

Bureau of Surface Water and Pretreatment Permitting — (609) 292-4860
https://www.ni.gov/dep/dwa/swp.htm

Is the proposed project a wastewater facility that will discharge to surface water? NO
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o Ifyes, state the name of the stream that will receive the proposed wastewater. NA
Describe the proposed discharge of wastewater to surface water. NA

e Ifno, how is the wastewater proposed to be discharged (e.g., to be conveyed to another sewage
treatment plant (STP), publicly owned treatment works (POTW), etc.)? NA

Will the proposed project involve discharge of industrial or commercial wastewater o a publicly owned
treatment works (POTW)? NO  If yes, name of POTW: NA  Volume of wastewater (gpd): NA

Bureau of Groundwater, Residuals, and Permit Administration — (609) 984-4428
https//www.nj.gov/dep/dwa/bpr.him

Will the proposed project/facility have a sanitary wastewater design flow which will discharge more than
2,000 gpd to groundwater? NO

Will the proposed project/facility discharge industrial wastewater to groundwater in any quantity? NO

Please indicate which of the following activities or structures are included with the project/facility, or that
wastewater will be discharged to groundwater through:
s Upland Combined Disposal Facility (CDF): NA
Dredged Material: NA
Spray lrrigation: NA
Overland Flow Subsurface Disposal System, Underground Injection Control (UIC): NA
Landfill Infiltration/Percolation Lagoon: NA
Surface Impoundment: NA

> & & » o

Please specify the source of wastewater for every structure identified above (e.g., sanitary wastewater 1o a
subsurface disposal system, non-contact cooling water to a dry well, etc.): NA

Please specify lining materials for each proposed lined structure, and give its permeability in em/sec {e.g.,
8-inch thick concrete-lined evaporation pond at 10-7 cm/sec): NA

Does the proposed project include an individual subsurface sewage disposal system design for a facility
with a design flow of less than 2,000 gpd which does not strictly conform to the State’s standards? NA

Does the proposed project involve 50 or more realty improvements? NA

Will this project involve the generation, processing, storage, transfer and/or distribution of industrial or
domestic residuals generated because of wastewater treatment (including sewage sludge, potable water
treatment residuals and food processing by-products)? NA I yes, please explain. NA

CONTAMINATED SITE REMEDIATION AND REDEVELOPMENT — (609) 292-1250
hitps://www.nj.gov/dep/srp/

Division of Remediation Management - (609) 292-1251
https://www state.nj.us/dep/srp/about/remediation_division.html

Is the project located on a known or suspected contaminated site (please reference
https://www state.ni.us/dep/srp/kesni/y? NO

Is the project located adjacent to a known or suspected contaminated site {please reference
https://www state.nj.us/dep/srp/kesni/)? NO
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Is the project within a designated Brownfield Development Area (BDA) (please reference
https://www.nj.gov/dep/srp/brownfields/bda/index.htmi)? NO

Has a No Further Action (NFA) Letter or Response Action Qutcome (RAQO) been issued for the entire
project area”? NQ

Were any engineering or institutional controls implemented as part of a remedial action for discharges at
the site? NO

What is the status of compliance with the biennial certification requirements and a remedial action
permit? NA

What is the status of the remediation for other areas of concern for which an NFA Letter or an RAQ has
not been issued (Please include remedial phase, media affected, contaminant(s) of concern, and whether
the contamination is onsite or offsite)? NA

Name of current SRP Case Manager or Licensed Site Remediation Professional {LSRP) and Preferred
Identification (PI) Number: NA

Is the applicant a responsible party for discharges at the site? NA

Upon taking title to the site, will the applicant become either a responsible party for contamination at the
site or a person responsible for conducting the remediation? NA

Has the remedial status of this site triggered Direct Oversight pursuant to N.J.S. AL 58:10C-27 and
NJAC 7:26C-147 NA
If ves, has the applicant complied or how does the applicant intend to comply? NA

AIR, ENERGY, & MATERIALS SUSTAINABILITY - (609) 292-0149
https:/fwww.nj.eov/dep/ages/

Division of Sustainable Waste Management — (609) 633-1418
https://www.ni.gov/dep/dshw/

Will the project receive, utilize, or transport solid or hazardous wastes? NO

Will the project involve disposal of hazardous substances pursuant to 40 CFR part 261 and NJA.C.
7:267 NO

Will the project include operation of a solid waste facility pursuant to N.JLA.C. 7:26-1-et seq? NO
Is the project a solid waste facility or recycling center? NO

[s the project included in the appropriate county’s Solid Waste Management Plan? NO
Please explain:

Is the project located on a landfill that will be redeveloped for human occupancy? NO
If yes, is there an approved Landfill Closure Plan? NA

Division of Air Quality —- (609) 633-2829
https://dep.nj.gov/airquality/
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Will activity at the site release substances into the air? NO

Will the project require air preconstruction permits per N.J.A.C. 7.27-8.2(¢c)? NO

Will the project require air operating permits per N.J.A.C. 7:27--22.17 NO

Will implementation of the project result in a significant increase in emissions of any air contaminant for
which the area is in nonattainment with according to the National Ambient Air Quality Standards
(NAAQS) (all of NJ for VOC and NOx emissions; 13 counties for fine particulates emissions), thereby
triggering the Emission Offset Rule at N.J.A.C. 7:27-187 NO

Will the proposed project emit hazardous air pollutants and/or toxic substances above the reporting
thresholds listed in N.JJA.C. 7:27-177 NO

Will the proposed project result in stationary diesel engines (generators, pumps, etc.), or mobile diesel
engines (bulldozers, forklifts, etc.) operating on the site? NO  If yes, please identify which: NA

Will the proposed project have potential for offsite odors and/or dust impacts? NO

Bureau of Air Quality Evaluation and Planning - (609) 292-6722
hitps://dep.ni.gov/airplanning/

All counties in New Jersey are in nonattainment for the United States Environmental Protection Agency’s
(USEPA’s) 2008 and 2015 ozone National Ambient Air Quality Standards (NAAQS). Thirteen counties
(Bergen, Essex, Hudson, Mercer, Middlesex, Monmouth, Morris, Passaic, Somerset, and Union) in New
Jersey are in maintenance for the USEPA’s 2006 fine particulate matter (PM 2.5) NAAQS. The USEPA
promulgated the federal General Conformity regulation (40 CFR 93, Subpart B), which was established
under the Clean Air Act (Section 176 (c)(4)), to ensure that actions taken by federal agencies do not
interfere with a state’s plans to attainment/maintain the NAAQS.

If the answer to any of the following questions is yes, the proposed project (or a portion of the proposed
project) may require a General Conformity Applicability Analysis and possibly a General Conformity
Determination. For more information, please see the USEPA’s General Conformity website at
https://www.epa.gov/general-conformity.

Is there a “lead” federal agency for this project? NO  Hf yes, which agency? NA
Will this project receive federal support or financial assistance? NO
Will this project require a federal approval, license, or permit? NO

Climate, Clean Energy & Radiation Protection — (609) 633-7964
https://www.ni.gov/dep/dess/

Climate Change, Clean Energy & Sustainability - (609) 777-4213
https://www state.nj.us/dep/ages/bes.himl

Does the proposed project involve renewable energy technology? YES

Is the proposed project a solar PV project? YES
If yes, please indicate the type:
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NJDEP Permit Readiness Checklist Form Jan 2028
Page 11 of 111

» Behind the meter/Net metered: YES

»  Grid supplied: NO

»  Grid supplied- Subsection t (On a landfill, brownfield, or area of historic fill): NO
s Community Solar: YES

Is the proposed project a wind energy project? NO
If yes, what type?  Onshore NA  Offshore NA

Is an environmental and energy innovative technology included in this project? YES
If yes, please provide a brief description Floating solar technology is relatively new in the United States
and in New Jersey. This project will use the latest innovations in floating solar technology.

Please indicate which, if any, green building rating systems the proposed project will be certified by:
e US Green Building Council, Leadership in Energy and Environmental Design (LEED): NO

ASHRAE Standard 189.1: NO

National Green Building Standard 1CC 700-2008: NO

USEPA’s ENERGY STAR: NO

International Living Future Institute-Zero Energy Certification: NO

International Green Construction Code (1gCC): NO

. * & & »

Have you incorporated green design features into this project {e.g., renewable energy, water conservation,
use of low impact design for stormwater)? Yes, this is a photovoltaic facility.

Bureau of Environmental Radiation - (609) 984-5400
hitps://www state.nj.us/dep/rpp/ber/

Will the proposed project receive, store, or dispose of radioactive materials? NO
Will the proposed project employ any type of x-ray equipment? NO

OFFICE OF ENFORCEMENT POLICY - (609) 913-6700
hitps://www.ni.gov/dep/enforcement/

Does the applicant have outstanding DEP enforcement violations? NO
If yes, please identify the case, case manager, program and phone number, and status: NA

Does the proposed project facilitate compliance where there is a current violation or ACO? NA

OFFICE OF ENVIRONMENTAL JUSTICE - (609) 292-2908
hitps://ni.gov/dep/el/

Is the proposed project or facility located in an overburdened community (OBC) according to the
Environmental Justice Mapping, Assessment and Protection Tool (EJIMAP)
(https://experience.arcgis.com/experience/548632a2351b4 1b8a0443cfe3a9f4ef6)? NO

Please indicate which, if any, of the following facility types the proposed project or facility is/will be:
e Major source of air pollution (e.g., gas fired power plant, cogeneration facility): NO

Resource recovery facility or incinerator, sludge processing facility: NO

Sewage treatment plant with a capacity of more than 50 million gpd: NO

Transfer station or solid waste facility: NO

Recycling facility that will receive at least 100 tons of recyclable material per day: NO
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NJDEP Permit Readiness Checklist Form Jan 20258
Page 12 of 111

s  Scrap metal facility: NO
« Landfill: NO
o Medical waste incinerator, except those attendant to hospitals and universities: NO

What community groups and stakeholders have you identified that may be interested in or impacted by
this project? No community groups have been identified as potentially interested or impacted by the
project, Wanaque Reservoir is a non-recreational body of water and public access is not allowed. We do
have support letters from Passaic County, Land Conservancy of NJ and IBEW Local 102 and expect 10
receive further support from community organizations for the community solar phase of this project.

Will you engage with community and stakeholders in this project? Yes  If yes, how? NJDWSC will
develop an appropriate community outreach and awareness program at the appropriate time. Inclusion of
a community solar component to the project will benefit subscribers to the project {(about 1,000

residences).

What are the potential impacts of this project on the community? None that are known at this time.

What are the community concerns or potential concerns about this project? None that are known at this
time,
How do you intend to address these concerns? not applicable.

As part of this project, do you plan to perform any environmental improvements in this
community? NO  If yes, please describe: NA

Please provide the NJDEP with an additional narrative description of the proposed project’s function and
its local/regional environmental, social, and economic benefits and impacts, the sensitive receptors that
are currently present and how might they be affected by this project.

The NJDEP is committed to the principles of meaningful and early community engagement in the

project’s approval process. The NJDEP has representatives available to discuss community engagement
issues with you and we encourage this communication to take place as early as possible.

ADDITIONAL AGENCY REVIEW

Is the proposed project subject to any of the following?

» Highlands Regional Master Plan — Planning or Preservation Area: YES
https://www.nj.gov/nihighlands/about/

e Pinelands Comprehensive Management Plan: NO
https://www.ni.gov/pinelands/home/maps/index.shiml

¢ Delaware and Raritan Canal Commission Standards: NO
https://www.ni.gov/dep/drec/regulatory-program/maps/

«  Delaware River Basin Commission: NO
hitps://www state.nj.us/drbe/
https://drbc.maps.arcgis.com/apps/OnePane/basicviewer/index . htm!?appid=d87¢6469 1 108457fb3
33df5315dfefu3
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NJDEP Permit Readiness Checklist Form Jan 2025
Page 13 of 111

e New Jersey Sports and Exposition Authority: NO
https://www . nisea.com/who-we-are/

¢  US. Army Corps of Engineers review: NO
hitps://www.usace.army.mil/

e Other State or Federal Agencies? If yes, please specify: USFWS

Permit Readiness Checklist Submitted By:

ettt () et zca February , 2025

Signature J / Date

Tim Eustace, Executive Director
Print Name
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Attachment 1 - WANAQUE FLOATING SOLAR PROJECT

Executive Summary

On March 22, 2023 the North Jersey District Water Supply Commission (NJDWSC) authorized
Nexamp Solar LLC to provide necessary support to submit an application to the NJ Clean Energy
Program’s Competitive Solar Incentive Program (CS) for a solar project to supply, build, finance
and operate an approximately 10 MWdc / 8MWac floating photovoltaic (FPV) system to be located
on the Wanagque Reservoir and interconnect with the grid for net-metered operations.
Subsequently NJDWSC approved expanding the proposed solar system to also include a
5MWdc/aMWac floating community solar system to interconnect with the JCP&L distribution
system. The addition of the community solar component is integral to achieving the project
economic objectives and delivering tangible benefits to the local community.

The net metered FPV system will supply over 13,450 MWh per year of solar electricity, increasing
the Commission’s resiliency through self-supply and offsetting approximately 80% of supplied
energy on an annual basis, significantly reducing electricity costs and supporting NJ's energy
mandate for increased renewables. The community solar system will provide access to the solar
energy to local residences, with particular focus on low-and-moderate income households. The
addition of community solar adds negligible environmentalimpact to the proposed net metered
systemn, will allow up to 1,000 residences to subscribe for guaranteed energy discounts, must
include 51% low-and-moderate income subscribers, and delivers a local community solar solution
in Northern New Jersey where development restrictions have limited these types of opportunities,

Project General Arrangement
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Design Overview

Net metered solar island and community solar islands will be located away from any dam
infrastructure and secured by mooring lines anchored to reservoir bottam. Anchoring will be
consistent with best industry practices and consistent with safety factors to ensure islands are
stable under ASCE weather conditions. DC power will come to shore on marine grade cables on
floats and run on enclosed cable tray (see ground equipment section) to electrical equipment for
conversion to AC power and step up transformers. AC power is then routed to point
interconnection on poles. Note that all equipment is located over 1000 feet from overflow weir and
ahove-water dam infrastructure and will be located greater than 500 feet from any submerged dam
infrastructure,

Solar Islands

The conceptual layout is a 10MW net-metered system single-island design, and an adjacent SMW
community solar system. Based on bathymetry of the Wanaque reservoir, wind exposure, existing
infrastructure and proposed interconnection plan, the proposed solar islands are expected to be
iocated at the south end of the reservoir, Final location of the islands will depend on geotechnical
studies and the anchoring plan specific to those findings, however, their position will not encroach
within the 1000-foot buffer of any known Bald Eagle nest and will be located away from any dam
infrastructure.
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The net-metered system includes a floating island covering approximately 576,450 sf (13.23 acres)
of surface water {or 0.57% of the reservoirs 2,310 acres of surface water). The mooring and anchor
system will angle away from the floats and span approximately 20.3 acres of the reservoir bottom.
On the floats, 17,075 photovoltaic modutes will be supported above the water line {each module

measures 3'8”’x 8’) on HDPE floats. Anchors (pre-geotech investigation) specified as 80 1-ton
ballast blocks.

The community solar system includes a floating island covering approximately 288,280 sf (6.64
acres) of surface water (or 0.29% of the reservoirs 2,310 acres of surface water). The mooring and
anchor system will angle away from the floats and span approximately 18.36 acres of the reservoir
bottom. On the floats, 8,537 photovoltaic modules will be supported above the water line (each
module measures 3’8" x 8°) on HDPE floats. Anchors {pre-geotech investigation) specified as 46 1-
ton ballast blocks.

3iPage
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Solar Island Protection

To protect the solar islands from objects driven by the prevailing northern and western winds,
debris barriers will be installed. These barriers are specifically designed to prevent large objects,
such as floating trees, from impacting the islands. The design, including the length, location, and
specifications of the barriers, is based on the prevailing wind patterns and the safety requirements
of the solar array.

The barriers are intended to act as deflection barriers, not to catch debris. Any material that is
incidentally trapped will be cleared during semi-annual maintenance. Importantly, these barriers
will not be installed on the dam or the overflow weir, ensuring that these critical structures remain
unobstructed.
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TUFFBOON

Now with the strongest, most reliable SHACKLE-FREE connections available.

DEFLECTOR PANELS
Minlmize the passage of small
dabris betwoen booms.

SHACKLE-FREE
BOTTOM PLATES

{US Patent Pending)
Allows designs to 130kips

TUFFBOLT

Conngetion bolts
(cesigned by Worthington
for log boorm use)

WOSTHTNETON

Waterway Barrlers

Mooring and Anchoring

T 2017 US Patent Pending

{167 dia x 10 1t long}

SELF-LOCKING NUTS
Provents in-fleld
disconnections.

-~ TUFFSCREEN

Sub-surface detris

TUFFLINK
High-load, Low-wear
connaction inks,

The islands are secured in place with a mooring/anchor system attached to the reservoir bottom
using an elastomeric system that allows for changes in water level of the reservoir. The flexible
mooring system also provides greater safety as failure of one line leads to a redistribution of forces

to the other lines without a single point of fajlure.

4818-2116-8878, v. 1




We anticipate anchors may include helical anchors or embedment ballast anchors to provide
flexibility for bottom conditions and added safety. The final specification of anchors willdepend on
geotechnical investigation yet to be completed. However, ballast blocks and helical anchors
provide different benefits and therefore a mix is expected.

The proposed anchors for the project include both ballasted and screw anchors. Ballast blocks will
be surface-mounted, while screw anchors will be embedded in sandy socils. Currently, percussion
anchors are not under consideration, although this may change depending on the safety factors
required by the DEP and NJDWSC,

Given the known fault line in the area, any anchors that need to be placed in bedrock will require a
comprehensive geotechnical analysis. This analysis wilt include an impact assessment o ensure
the fault line is not adversely affected.

EMBEDMENT BALLAST ANCHORS

Embedment ballast anchors are fascinating engineering
marvels that find their purpose in various contexts due to
their exceptional drag embedment characteristics. They
have been deployed in some of the most remote and
challenging marine territories on karth.

Key features:

« Holding Power: unparalleled holding power, even in strong soils.

« Economic Possibility: By overcoming soil limitations, it enables operators to explore new
energy resources across a larger global area.

e Hard Soil Expertise: With 25 years of operational experience, including stiff clays, dense
sands, cemented soils, and rocks, embedment anchors excel where conventional anchors
may struggle.

e Geometry Enhancements: The anchor’s geometry combines improvements in penetration,
handling, and efficiency.

¢ Type Approval: It has received type approval from main Class Authorities.
Concrete Anchors

KEY BENEFITS:

GF ot et aeecied et rods i the Biggti

6|Page

4918-2116-6878, v. 1



HELICAL PILE

Ahetical pile, also known as a helical pier, helical anchor, screw pile, or screw anchor, consists of
a shaft - either a solid square bar or a hollow tubular - with helical plates welded to it. These are
normally segmented shafts ranging in length from 5" to 10", In most applications, only the lead or
first section has helical plates while plain extensions are added to reach competent load-bearing
soil strata. The industry refers to helical installations in tension {tiebacks, tiedowns, soil screws,
etc.) as anchors and they are almost always solid square shafts. Note that proposed helical piles
are intended for use in sandy/loamy soils and are not intended for anchoring to rock. Atthis time
we do not anticipate drilling or percussion anchoring to bedrock. If such anchoringis required for
project safety, adequate geotechnical investigation would be required to ensure no impacttothe
fault line known to exist within the reservoir,

ADVANTAGES:
» Fastinstallation, cut schedules substantially
o Lower cost than driven or drilled piles - do not go as deep to reach the same capacity
+ Installin any weather & site conditions
« Quick, safe, and efficient installation
* Load immediately after installation
» Minimum access and clearances needed for installation
¢ Eliminate or minimize concrete use and related issues

+ No excavation or soil disturbance %
¢ Minimal equipment and crew needed for construction 8
« Noinstallation vibration or noise concermns =
* Used in both compression and tension applications
e No spoils to remove or transport, beneficial on contaminated soil

sites
¢ Minimum guality control concerns, pre-engineered & manufactured
e Easily removed and reused as needed for site changes or temporary

installations
s Ecologically sensitive sites
» Installintightspace
e Little or no disturbance to the site
¢ Wide range of allowable loads up to 500 tons. -
¢ Adaptability to a variety of installation angles X
+ Minimal support equipment
s Suitability for low-headroom and other imited-access areas
* [asy pile cutoffs
« Low mobilization and demobilization costs
« Minimum construction mobilization & activity coordination

7iPage
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Helical Anchors

$85 Helical Anchors
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KEY BENEFITS:
Versatile, high-load capability to serve any permanent

anch ormg need

« Holding power which cannot be equaled by traditional
mushroom anchors or deadweight blocks

« Maintains its holding power even with the shorte
scoping necessary in congested harbors

« Removable if required for inspection or dredging

Land-Based Power Equipment and Cables

Marine grade power cables will detiver DC electricity from floating solar arrays to electrical
equipment platform or pads with inverters, switchgear and transformers. The direct current (DC)
generated by the solar panels will be routed through surface DC conductors on anchored flosats {in
the water) and routed where possible in above grade enclosed cable trough {onland)toone of two
equipment pad locations currently under consideration. Cable trough will be installed adjacent to
the existing driveway. The equipment pads will include inverters, switchgear and step-up
transformers. AC power at 34.5kV will then be routed on pole-mounted overhead conductors,
uttimately reaching the point of interconnection with the grid. The net- metered solar array will
connect behind-the-meter (BTM) and the community solar array will connect front-of-the-meter

(FOM).
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Option 81: Concrete
Equipment Pod

DC Conduciors
enclosed trough

Ko poasy

| Pole Mounted
AC Conductors

Opiton #2: Elevated
Equipment Plotform

Cable Trough

Cable trough often called Cable Raceway, Cable Routing System, Cable Management Trough,
Electrical or Industrial Cable Routing, is a specialized system designed to protect, organize and
route electrical cables within a defined pathway. Essentially, it provides a secure and accessible
channel for cables, wires and ducts, preventing damage and ensuring efficient cable route
management. Cable troughs are made from durable materials including Glass Reinforced Plastic
(GRP), concrete, PVC or plastic. GRP troughs are lightweight, strong and corrosion-resistant, and
easy to handle and install. They are ideal for harsh environments due to their chemical and UV
resistance, and they are also fire and non-conductive for safety. With low maintenance needs, a
long lifespan and recyclability, cable troughs are cost-effective and environmentally friendly cable
routing solutions.

CABLE TROUGH APPL[OAT!ONS / INDUSTRIES
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Because cables are contained within the trough, this makes them readily visible and accessible for
inspection, maintenance or modifications. In turn, this reduces downtime because technicians
can quickly locate and address any issues without disrupting other components.

in addition to enhancing aesthetics, cable troughs serve as a protective barrier, shielding cables
from damage due to impacts, crushing, abrasion or adverse environmental conditions. This
protection is especially crucial in environments with heavy machinery, or potential for contact with
exposed live wires, reducing the risk of electric shocks for both workers and the public.
Additionally, by containing cables in a non-combustible cable trough, the risk of fire spreading is
minimized. in the event of a short circuit or overheating, the trough can help to prevent the fire from
reaching other combustible materials.

Lastly, cable routing systems are modular and customizable, enabling quick and easy installation
to meet bespoke project requirements. This design reduces labor costs and project timelines while
providing flexibility during both the design and installation processes.

PLASTIC vs CONCRETE
CABLE:TROUGHING
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Power Equipment

Electrical equipment will be selected to minimize space requirement. Preference will be given for
integrated modules that include string inverters, switchgear and step up transformerina
containerized unit. Since the transformer needs to step up the AC voltage to 34.5kV, the
transformer must be mineral oil filled with adequate containment provisions for spill prevention.
One possible option is to use the Power Electronics HEMI units with a power rating of 4MWac /
5MWdc per block. At that capacity, 2 HEMI units would be used with the net-metered solar
10MWdc array, and 1 HEMI unit would be used with the community solar SMWdc array.
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The integrated units would be arranged on a suitable structure (elevated or pad mounted
depending on the selected equipment location).

36n

Equipment Pad

* 3 Integrated units required for the
proposed solar array

« Each unit will support
5MWdc/4AMWac capacity

» Total capacity: 15MWdc/12MWac 2w 5

* Total weight (minus support
structure) = 92,595 lbs

* Support Structure: 45.51t
+ Steelstructure on piers

« Dimensions (ft); 45.5ft x 36ft
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Final equipment pad location is yet to be finalized and requires geotechnical investigation and
further discussion with NJDWSC, however, conceptually, the equipment will be sited on property
already developed and in use. Two equipment pad locations are under consideration: one location
requires an elevated platform for the electrical equipment but no tree removal, the other location
allows for pad-mounting of equipment but require tree removal of 50'x50” area next to the existing

waste wash-water basin,
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ADDITIONAL PROJECT RELATED INFORMATION

ECONOMIC BENEFIT

The North jersey District Water Supply Commission (NJDWSC) provides water services to over 3
million people in northern New Jersey. This extensive service area means NJDWSC’s ability to
deliver high-quality, low-cost potable water is mission critical. The proposed 10MW net metered
floating solar project is part of NJDWSC’s strategic vision to re-imagine the nexus of energy and
water management and revolutionize the energy consumed by NJDWSC, while also providing
substantial economic and environmental benefits. The floating solar projectwill supply
approximately 86% of the energy load for NJDWSC's main electric account, which itself constitutes
98% of the energy supplied by JCP&L at a current cost of $1.38 million per year. By delivering clean,
renewable energy at a discounted rate compared to the current utility rate, the project will
significantly reduce operational costs. Additionally, the power purchase agreement (PPA) for the
solar project spans an initial 15-20 year period, ensuring a stable and predictable energy cost,
thereby mitigating the risk of fluctuating grid-supplied power rates (which are expected to increase
in the near and medium term} and providing financial certainty for NJDWSC.

North Jersey District Water Supply Commission

JCP&L Accounts kWh/yr
744 Ringwood Ave, Wanaque, NJ 07465 98.04% " 14,389,236
S7 Furnace Ave, Wanaque, NJ 07465 0.01% 1,063

0 Westbrook Road, Wanaque, NJ 07442 0.01% 1,158
Lines Avenue, Wanaque, NJ 07442 0.38% 56,080

0 Ringwood Ave, Wanaque, NJ 07442 0.17% 24,305
16 Lines Ave, Wanaque, NJ 07442 0.00%

680 Ringwood Ave, Wanague, N 07442 0.07% 10,198
QOrechio Drive and Ringwood Ave, Wanaau 0.04% 5,376
801 Hamburg Tpke, Pompton Lakes, NJ 07 0.76% 110913
Blk 402 Lt 2.01, Dupont Ave, Wanaque, NJ 03.00% 389

1 Hemlock Road, Pompton Lakes, NJ 0744 0.35% 51,260
Greenwood St, Haskell, NJ 07420 0.18% 26,000
278 Garden Road, Pompton Lakes, NJ 074 0.00% 221
Gaging Station Rt 46, Pine Brook, NJ 07058 0.01% 1,134
Total 14,677,343

NIDWSC Main Account Energy (kWh)

Pre Solarload  Solar Post Solar Load NIDWSC Ene gy Use ( kWh}
Jan 1,140,457 694 600 445,857
Feb 1,383,309 834,159 549,150 wmmn Pre Solar load Post Solar Load s 5011
Mar 1075042 1,218,138 -143,096 2,000,000
Apr 941,643 1,107,227 -165,584
May 970,171 1.377.714 -407,543 1500,000 i T
Jun 1,174,721 1,393,862 -218,541 l e el

1,000,000 -
Jul 1,085,847 1,483,766 -387.81% o 4 ‘\l l
Aug 1,421,891 1,220,297 201,594 00,000 T
Sep 1,335,613 1,077,081 258,532 . . ' l |
Oct 1,265,394 830,640 424,754 0 ) . :
Nov 1,302,766 631,752 671,014 y tan feb Mar  Apr My un Jt.g% Aug Sep Oct Nov  Dec
Dec 1,302,382 527,877 774,505 500000
Total 14,389,236 12,386,913 1,992,323 -1,000,000
86% 14%
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The unique construction challenges of installing floating solar on the Wanagque reservoir requires
scaling the project to mitigate unavoidable fixed costs and still deliver the desired economic value
to NJDWSC. Fortunately, the project can achieve cost-effectiveness by adding community solar
and simultaneously enhancing its value to the local community, particularly for low-and-moderate
income households, and the state. Residential subscribers will enjoy 20-30% discounts on their
energy bills, fostering economic relief and community engagement, and together with the net
metered system, will expand the availability of clean, renewable energy in New Jersey, reducing
retiance on fossil fuels and contributing to the state's de-carbonization goals. NJDWSC's limited
useable land holdings make the vast water surface under management an ideal location for
deploying renewable energy (with virtually no environmental impact - less than 2% of the surface
area will be used by both floating solar projects and the reservoir has no public recreational
access) and leveraging existing resources productively and responsibly.

Monthly Solar Production and Energy Savings for SMWdc Community Solar Project

_ Monthiy Solar Production [kKiwh)

HEE Monthly Energy Savings ($)
00000 ’ v ’
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460000

kWh 7§

300000

200000

100000

jan Feb Mar Apr May un Jul Aug Sep Ot Nov Dec
Month

Monthly Solar Production (kWh): The blue bars represent the amount of energy produced each month.
Monthly Energy Savings ($): The green bars show the savings on electricity bills, calculated at 20-30% of
average residential rate of $0.15/kWh.

Nexamp, a national leader in distributed solar energy and community solar development, will
spearhead the development, construction and operation of both projects. This collaboration aligns
with NJDWSC's goals of cost containment, responsible operations, de-carbonization, and local
community engagement. The proposed floating solar projects are not just an energy solution; they
are strategic investments in the future of NJDWSC and the communities it serves. By harnessing
renewable energy, NJIDWSC will achieve significant cost savings, enhance financial stability, and
contribute to a sustainable and resilient energy future for New Jersey.

14|Page
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HIGHLANDS APPLICABILITY DETERMINATION

The Highlands Council, on Aprit 23, 2021, issued a Highlands Applicability Determination ("HAD"),
granting a Highlands Preservation Area Exemption Determination based on the applicability of
Exemption #11 [pertaining to public utility systems within the Highlands Preservation Area) for the
net-metered Project. HAD documentation included in the permit readiness checklist Attachment
7.

The proposed community solar phase of this project has not yet obtained a Highlands Preservation
Area Exemption Determination for two practical reasons:

1) Filing a HAD for community solar only makes sense if the Net Metered project is successful in
the CS! bid. Standalone, the community solar economics does not work given the significant
expected permitting and construction costs.

2} If the Net Metered solar project is successful in the CSI bid, the development team will seek
to obtain permits for both the Net-metered solar project and the Community Solar project.
Concurrent with the permit processing, we would seek HAD for Community Solar or a waiver
based on the reasons outlined below. In either case, we will have 36 months to achieve PTO
for the net metered system and during that time will work on the HAD (or waiver thereof) to
apply into the community solar solicitation available when we have NJDEP permits and can
manage the PTO timing requirements consistent with the community solar program.

Community solar projects are designed to provide clean, renewable energy to multiple customers,
including individuals, businesses, and nonprofits, often benefiting those who cannot install solar
panels on their own properties. Given the environmental and social benefits of community solar, it is
crucial to consider the unique nature of these projects when evaluating requlatory requirements.

1. Environmental Benefits: Community solar projects contribute significantly to reducing
greenhouse gas emissions and promoting sustainable energy use. By generating clean energy, these
projects help mitigate climate change and reduce reliance on fossil fuels. The Highlands Preservation
Area aims to protect environmental quality, and community solar aligns with this goal by enhancing
air quality and reducing carbon footprints. Furthermore, the siting of the floating solar array is on a
man-made reservoir and will not impact existing forests, storm water runoff, flood plains, and other
ecologically sensitive areas,

2. Minimal Environmental Impact: Community solar projects typically have a minimal
environmental footprint compared to other types of development. They often utilize existing
impervious surfaces, such as rooftops, brownfields, landfills and reservoirs, which are already
disturbed and do not require further land disruption. This approach ensures that the natural
landscape and critical habitats within the Highlands Preservation Area remain undisturbed.

3. Alignment with Preservation Goals: The Highlands Preservation Area is intended to protect

water resources, forests, and other natural habitats. Community solar projects can be strategically
sited in areas that do not compromise these goals. For instance, the proposed project would be
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located on a non-recreational, impervious body of water, with no public access (ie no fishing), thus
ensuring it will not encroach on pristine natural areas.

4. Economic and Social Benefits: Community solar projects provide economic benefits by creating
local jobs and reducing energy costs for residents and businesses. They also promote energy equity
by making renewable energy accessible to low-income households and those who cannot install
solar panels on their properties. These social benefits align with the broader objectives of sustainable
development and community well-being.

5. Precedent and Regulatory Flexibility: The New Jersey Department of Environmental Protection
(DEP) has provisions for granting waivers and exemptions for projects that meet specific criteria.
Given the minimal environmental impact and significant benefits of community solar projects, they
should be considered for such exemptions. This approach is consistent with the DEP's practice of
evaluating projects on a case-by-case basis to ensure they meet statutory standards to the maximum
extent possible.

Requiring a Highlands Preservation Area Exemption Determination for the community solar project
may impose unnecessary regulatory burdens that could hinder the development of clean energy
solutions. Given their environmental, economic, and social benefits, and their alignment with the
preservation goals of the Highlands Act, the community solar project should be exempt from this
requirement. This exemption would facilitate the growth of renewable energy while ensuring the
protection of the Highlands Preservation Area.

DAMIMPACT

The project design area eliminates any impact to Raymond Dam. No equipment for the floating
solar system will be adjacent to or in contact with Raymond dam or the spillway. The floating solar
systems will be 1,000 feet or more from Raymond dam with the islands positioned approximately
1,800 feet from the spillway. DC cables will be routed above the water surface on floats and
positioned 500 feet or more from overflow currents at maximum reservoir level,

GEOTECHNICAL STUDIES

The geotechnical studies for the floating solar project are essential to ensure the stability and
safety of the installation. These studies will be conducted in several phases, each focusing on
different aspects of the reservoir's subsurface conditions.

initially, a preliminary investigation will be carried out to gather existing data and assess the general
geological conditions of the site. This phase will involve reviewing historical records, geological
maps, and any previous studies conducted in the area.

Following the preliminary investigation, detailed site investigations will be conducted using non-

invasive geophysical methods. These methods, such as seismic surveys, resistivity surveys, and
electromagnetic surveys, will provide a comprehensive understanding of the subsurface
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conditions without the need for drilling. The data collected will help identify the composition and
characteristics of the sediments and any potential hazards.

in areas where anchors need to be placed in bedrock, a more in-depth geotechnical analysis will be
required. This analysis will include an impact assessment to ensure that the installation does not
adversely affect the known fault line in the area. The assessment will evaluate the potential impact
of the anchors on the fault line and recommend any necessary mitigation measures,

The results of the geotechnical studies will be compiled into a detailed report, which willinclude
recommendations for the design and installation of the anchors and other structural components
of the floating solar project. This report will serve as a critical reference for ensuring the tong-term
stability and safety of the installation.

The geotechnical survey, including pretliminary investigations, geophysical surveys, and data
analysis, is expected to take several months to complete. The cost for these studies is expected to
range from $80,000 to $120,000, depending on month of survey, depth of reservoir at time of
survey, area of exploration limited to proposed location, and the specific methods used.

BALD EAGLE IMPACT

EcolSciences, Inc. conducted an initial habitat assessment of the Wanaque Reservoir for the state-
endangered bald eagle to address concerns from the New Jersey Department of Environmental
Protection (NJDEP) regarding the impact of a proposed floating solar array. The assessment included
reviewing annual NJDEP Bald Eagle Project reports, NJDEP Landscape Project mapping, and a site
inspection.

Key Findings:

1. Annual Reports: Two eagle nests (Wanaque A and Wanaque B) were documented near the
proposed solar array. Data on incubation, hatching, and fledging were provided for these
nests.

2. On-site Assessment: Three active eagle nests were found at the reservoir, with one nest
(Wanaque B) being closest to the proposed array. No eggs were observed during the visit,
but incubation was expected to begin soon.

3. Landscape Project: The NJDEP's Landscape Project maps the reservoir and adjacent land as
critical habitats for nesting, foraging, and wintering eagles.

4. Eagle Impacts: The proposed solar array is expected to have negligible impact on the local
eagle population, as it would not approach any nest sites or forested shorelines. Construction
should ideally occur during the non-breeding season (August 1 to December 31) to minimize
disturbance.

The letter concludes that the project would have minimal impact on the bald eagle population if
conducted with appropriate timing and precautions. The full report is provided in the checklist
readiness report.
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IMPACT TO AQUATIC LIFE

NJDWSC manages fish stock within the Wanaque reservoir. The size and location of the floating
solar array are expected to have negligible impact on fish. Furthermore, no public access to the
reservoir is allowed therefore recreational fishing is not an impact. Floating solar installations
covering less than 1% (20 acres out of 2,310acres) of a water body's surface are generally expected
to have minimal impact on aquatic life. The shading effect from the panels can reduce water
temperature and limit sunlight penetration, which may affect photosynthesis in aquatic plants and
algae. This can lead to changes in the local ecosystem, potentially reducing the growth of certain
plant species and altering the habitat for fish and other aquatic organisms. However, the small
coverage area means these effects are likely to be localized and not significantly disruptive to the
overall aquatic environment. Additionally, floating solar panels can help reduce water evaporation
and mitigate harmful algal biooms by blocking sunlight. Overall, while some ecological changes may
occur, the limited coverage area suggests that the broader impact on aquatic life would be relatively
minofr.

NOT A CONTAMINATED SITE

The proposed floating solar system on the Wanaque Reservoir is not located on a contaminated site,
ensuring the safety and integrity of the project. According to the New Jersey Department of
Environmental Protection (NJDEP) Known Contaminated Sites List (KCSL), the Wanague Reservoir

itself is not listed as a contaminated site[1].

njdep:known-contaminated-site-list-for-new-jersey

RN Pt
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Additionally, the NJDEP's GeoWeb interactive mapping tool, which provides detailed information on
contaminated sites, confirms that the Wanaque Reservoir is not within the boundaries of any known
contaminated areas[2]. While there are concerns about contamination from the nearby Ringwood
Mines/Landfill Superfund site, it is important to note that this site is located approximately one mile
away from the reservoir(3]. The contamination from Ringwood has not been detected in the
Wanaque Reservoir, and ongoing monitoring ensures that any potential threats are managed
effectively[4].

https://njdep.maps.arcgis.com/
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This clean status supports the feasibility and environmental safety of installing a floating solar array
on the Wanaque Reservoir, aligning with New Jersey's clean energy objectives without compromising
the local ecosystem.

References

[1] Known Contaminated Site List for New Jersey - ArcGIS

2] Contaminated Site Remediation & Redevelopment Program

3] NJDEP CSRR - GIS - (Interactive Mapping) - The Official Web Site for ...

4) Settlement Addresses Groundwater Cleanup at Ringwood Mines/Landfill ...
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FEASIBILITY OF SOLAR AT THE WANAQUE RESERVOIR

Technical Feasibility:

1.

Site Suitability: The Wanague Reservoir, with its large surface area, is well-suited for floating
solar installations. The reservoir's depth and stable water levels provide a conducive
environment for the installation and maintenance of floating solar panels{1].

Installation and Maintenance: Floating solar systems are relatively easy to install and
maintain. They require anchoring systems to keep the panels in place and can be designed to
withstand local weather conditions[2].

Energy Production: Floating solar panels benefit from the cooling effect of water, which can
enhance their efficiency compared to land-based systems. This can lead to higher energy
yields[1].

Environmental Impact:

1.

2.

Minimal Land Use: Floating solar installations do not compete for land, preserving valuable
tand resources for other uses{3]. No forested areas will be impacted.

Water Conservation: By shading the water surface, floating solar panels can reduce water
evaporation, conserving water resources{3].

Aquatic Life: Covering less than 2% of the reservoir's surface, the impact on aquatic life is
expected to be minimal. The shading effect may alter local ecosystems slightly, but the
overall impact is likely to be minor{4].

Economic Feasibility:

1.

Cost Considerations: While the initial investment for floating solar is slightly higher than
ground-mounted systems, the long-term benefits, including higher efficiency and water
conservation, can offset these costs[1].

Funding and Incentives: New Jersey offers various incentives and funding opportunities for
renewable energy projects, which can help reduce the financial burden of the initial
investment[3].

Benefits Supporting NJ Clean Energy Objectives:

1.

Renewable Energy Goals: Installing floating solar on the Wanaque Reservoir aligns with
New Jersey's goal of achieving 100% clean energy by 2050. It contributes to the state’s
renewable energy capacity without using additional land[3].

Carbon Emission Reduction: Floating solar installations can significantly reduce carbon
emissions by providing a clean energy source, helping New Jersey meet its greenhouse gas
reduction targets[4].

Energy Security: Increasing the state's renewable energy capacity enhances energy security
and reduces dependence on fossil fuels[5].

installing floating solar on the Wanaque Reservoir is technically and economically feasible, with
significant environmental and clean energy benefits. This project would support New Jersey's clean
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energy objectives by contributing to renewable energy capacity, reducing carbon emissions, and
conserving water resources,

References

[1] Crunching the numbers on floating solar - PV Tech

[2] DESIGN AND IMPLEMENTATION OF FLOATING SOLAR POWER PLANT - OAISE
[3] News Release: Floating Solar Panels Could Support US Energy Goals

[4] Current Study: Floating-PV could support energy goals in the US.

[5] Floating solar panels could support US energy goals

PROJECT CONSTRUCTION OVERVIEW

Staging and Assembly Area: Due to limited access to the reservoir from other locations, Furnace
dam is the designated staging area where the floating arrays will be assembled prior to floating to
their final installation location. The staging area will include material delivery and storage areas
{orange area), construction and personnel trailers (green area) and temporary float assembly dock
{blue area). The assembly dock is expected to be 250 ft x 125 ft sloping into the reservoir so that as
the island blocks are assembled, they can slide into the water. Additional civil and site investigation
is needed to determine slope of assembly area and required fill material, however, we expect to
bring additional rip rap to shape the angle of the assembly dock consistent with personnel safety
and ease of sliding the sub-assemblies into the water.
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Anchoring and Mooring: While the staging area is being prepared, cranes and barges are used to
position anchors per the system design. Temporary mooring lines will be attached to the anchors to
indicate their location and to facilitate the construction of the islands with subassemblies towed into
position.

Construction of the Floating Solar Project: With the staging area ready and anchoring in place, the
construction phase commences. The process begins with the delivery of materials, including high-
density polyethylene (HDPE) floats, solar panels, and anchoring equipment. These materials are
carefully organized in the staging area to ensure efficient assembly. The area will be behind fencing
for security reasons,

Assembly and Construction Management: Construction management teams will oversee the
assembly stations, where workers attach solar panels to the HDPE floats and assemble string-level
float subassemblies to be towed to the final installation location with boats. Each subassembly is
sized for efficient labor rates, sizing consistent with clearances under Westbrook Road bridge and
temporary anchoring at the final location as the full island is under construction. Boats are used to
transport the subassemblies from the platforms to the anchor locations. Each subassembly is then
interconnected to form a cohesive floating solar array and secured to the final anchor and mooring
arrangement,

Electrical Integration: Electrical integration follows with the solar panels electrically connected to
combiner and recombiner boxes on the island. Power DC cables are then towed to position and
connect the island electrical system to the equipment on land. The system undergoes rigorous
testing to ensure efficient and safe energy production.

Demobilizing: After the solar system is fully tested and deemed ready for commercial operations,
the assembly area is restored to its original state. Any material brought in for proper staging of the
assembly dock is removed and all construction related equipment is removed from site. Furnace
dam is restored to its pre-construction state.

Decommissioning and Site Restoration: After years of successful operation, decommissioning
process is as carefully planned as the construction. The floating platforms are disconnected from the
power grid and carefully transported back to a newly prepared staging area. Specialized equipment
is again used to ensure safe and efficient removal from the water. In the staging area, the platforms
are dismantled. Solar panels, floats, and other components are separated and prepared for recycling.
The project team ensures that all materials are disposed of in an environmentally responsible
manner, with many components sent back to manufacturers for recycling. Finally, the staging area
and the reservoir are restored to their original condition. Temporary facilities are removed, and the
site is cleaned. The Wanaque Reservoir returns to its natural state, with the floating solar project
leaving behind a legacy of renewable energy and environmental stewardship.

NEW JERSEY LEADERSHIP IN FPV PROJECTS
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The proposed floating solar project at Wanaque Reservoir stands to benefit greatly from the
successful precedents set by similar projects in New Jersey. Notably, the Canoe Brook, Sayreville, and
Clayton Sands floating solar installations have demonstrated the viability and advantages of this
innovative technology. Furthermore, NJ leads the US in total installed MWs of floating solar capacity.

Canoe Brook: The Canoe Brook floating solar project, completed in 2022, is the largest floating solar
array in the United States, covering 17 acres and generating 8.9 megawatts (MW) of clean energy(1].
This project has been instrumental in providing approximately 95% of the power needs for the New
Jersey American Water's Canoe Brook Water Treatment Plant[2]. The success of this project
highlights the potential for floating solar to efficiently meet substantial energy demands while
utilizing underutilized water surfaces,

Sayreville: The Sayreville floating solar project, completed in 2020, was the first of its kind in New
Jersey and the largest in the country at the time, with a capacity of 4.4 MWI[3]. This installation
powers 100% of Sayreville's water treatment plant, showcasing the effectiveness of floating solar in
supporting critical infrastructure[4]. The project also demonstrated the feasibility of large-scale
floating solar installations in the state, paving the way for future developments.

Clayton Sands: The Clayton Sands floating solar project, announced in 2020, involves a 3.2 MW
array at a sand mining facility[5]. This project is notable for its integration with the facility’s
operations, providing all its power needs through New Jersey’'s Net Metering program(6]. The
success of this project underscores the adaptability of floating sclar technology to various industrial
applications, further supporting New Jersey's clean energy goals.

These successful projects illustrate the potential for floating solar to contribute significantly to New
Jersey's renewable energy objectives. By leveraging the state's water bodies for solar energy
production, these projects help reduce carbon emissions, conserve land resources, and enhance
energy security. The Wanaque Reservoir floating solar project can build on these successes,
contributing to a sustainable and clean energy future for New Jersey.

References

[1] Floating Solar-Millburn - New Jersey Resources

[2] NJR CLEAN ENERGY VENTURES AND NEW JERSEY ... - New Jersey Resources
[3] The country's largest floating solar system keeps water clean

[4] America’s largest floating sclar project completed

[5] Large floating solar array set for US sand miner Clayton

(6] Large floating solar array set for US sand miner Clayton - List. Solar
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4.4MWdc Sayreville FPV

8.9MWdc Canoe Brook FPV

3.2Wdc Clayton Sands FPV
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Attachment Ia - Overarching Regulatory , Policy or Guidance

November 6, 2020 comments from Office of Permitting & Project Navigation

Felix Aguayo

From: Nolan, Kathenne <Katherine Nolan@dep.njgov>

Sent: Frigay. November 6, 2020 1:27 PM

To: lendrasiak, Ryan: Michael J Gross Esq . sgouin&ghclaw com Scott Hesser, Rod Viens;
Thomas Leyden; Felix Aguayo: Lovd Na.deck James Stachura, Tim Eustace

Cet Ryan, Patrick; Contois. Denanis: Dow, Diane: Keller, Colleen; A'bizati, Christna; Torok,
Larry: Khan, Faraz Clark, Lathy Bowers, Jeanette: Davis, Kelly, Green. Keri, Hunter,
Benjamin: Maresca, Vincent Carper, Elizabeth, Myers. Stephen Oman. Clint Ray, Russell
Qureshs, Sana; Brunatti, Megan; Pepe, David: Rosenblatt, Jane

Subject: VWanaque Reservoir Floating Solar-11/5/20 Meetirg Follow-up

Attachments: Wanaque Reservo'r Fioating Solar- LRP Comments. docx

EATERN AL E

ang gre corfoent Tha corTent ¢ safe
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Good Afternoon,
It was 2 pleasure to meet with you yesterday on the proposed Wanague Reservoir Floating Solar Project.

1f you wish to have additions! follove-up mestings, please let cur office know and we will coordinate and schedule the
meating accordirgly. If you would like to work with the programs directly, we just ask that you Keep us copied cn any
correspondence 50 we may update our records.

To close out this email, below is & courtesy conceprual summary of possible germits and action items this project may
require {but not imited to}: ** this is neither o comprehensive nor a technicol summory **

Land Resources Protection: Dennis Contols (Derniz Contals ®dey ~ gey), Patrick Ryan [Pat ck RyvanBdes rizey), Diane
Dow [Diane Dow Bdan n) g0v), Colleen Keller (Colzep YelierJcep.n govl, Christina Albizati
[Chrstne Alpzat:Zoep.ng gov), Larey Torok [Lar~y Torok Fcep.nggovl, Faraz Khan (Farsz <ran®des rigev)
¢ Individual Peemit likely required for fill in an open water.
o  More information needed on anchoring system and design specs for @ more detailed permitting
discussion.
¢ Since the panels will be lotated within a floodway, 8 Flood Hazard IP is required with a hardship waiver,
5 NJAC7:13-1:3.
¢ Please see additional written comments provided by DLRP's Threatened and Endangered Species Unit regarding
the Bald Ezgle foraging habitat concerns.
¢ Follow-up meseting with Land Resources Protection recommended when more information is available.

New Jersey Fish  and  Wildlife & ENSP: Xathy Clark (damny.liare@den o gov),  Jeanette Bowers
(Lezrette Bowers Edep nigov), Kelly Davis {Ke 1y DzvsZazp nigov)
¢ 2 BaidEagles nests have been mapped atthe site. The 1°" nest has recently moved further away from the proposed
site, snd the second nest is approximately 3.5 miles north of the project area.
*  Coverage of the surface araa by the solar panels is a concern for both Bald Eagle foraging habitat as well gs aguatic

life.
Any data that the applicant could provide on the aguatic life would be helpful to review,
If there are any studies aveilable regarding the impacts of the floating panels on agqustic (ife, please share with

DEP.

Highlands Council: Keri Green {Kerl Sreer @ shlzras 5 gov

H
K
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Please accept the following as the Highlands CounciV’s comments on the referenced permit readiness checklist. The
property lies in the Preservation Area of the Highlands Repion, and as such is subject to the Highlands Water Protection
and Planning Act, (NiSA 13:20), the NJDEP Highlands Water Protection and Planning Act Rules (NJAC 7:38) and the
Highlands Regional Master Plan (RMP]. Please note that KIAC 7:38-3.6(b) states no Major Highlands Development is to
be sited in Mighlands Open Waters or their associated 300 foot buffer. The Kighlands Regional Master Plan supports this
at Objective 1D2b.

The NIDWSC Wanaque Reservoir facility, as a public utility, should consult with the NIDEP Division of Land Resaurce
Protection regarding whether or not a Highlands Act Exemption #11 would be applicable to this project. This exemption
allows for the “routine maintenance and operations, rehabilitation, preservation, recanstruction, repair or upgrade of
public utility lines, rights of way, or systems, by a public utility, provided that the activity is consistent with the goals and
purposes of the Highlands Act”. NJDEP issues those exemptions in the Preservation Area, and the Highlands Council
consults with the Division as to whether the project is consistent with the goals and purposes of the Highlands Act.

if more information is needed or you have guestions regarding these comments, please do not hesitate to contact me,
We would like to be included any eventual meeting with the applicant.

Dam Safety: Clint Oman (Jint CranEden rizov] and Russell Ray (Susssll Say@den r_goy]

The Wanagque Reservoir is formed by a series of High Hazard dam structures which are regulated by the Bureau of Dam
Satety. Based on the proposed location of the solar array in relation to the Reymond Dam and the Overflow Spillway, the
Burezu of Dam Safety would need to review and approve the project relative to any dam safety issues. The following
comments will need to be addressad by the gpplicant:

*  The proposed planincludes "MV" underground and below ground circuits running slang the crest of Raymond
Dam. Additional details will need to be provided to ensure the circuits do not impact the safety of the dam or
proper operation/maintenance/inspection of the structure.

s Details on the proposed anchoring to the reservoir bottom would need to be provided to ensure the anchoring
does not adversely impact eny of the dams or spillway.

+ The proposed location of the array {Rev. C}is in close proximity of the Overfiow spillway. Unimpeded operation
of the spillway is critical to the safe performance of the dams, so it must be confirmed that the proposal will not
impact the operation of the spillway. In addition, it must be ensured that the array is sufficiently anchored to
ensure that the array can not become dislodged during required design storm events and block the spillway or
reduce spillway flow.

SHPO: Vincent Maresca (Vincent Maresca@cep - gov

*  Historic Architecture: Upon review, the proposed project is located within the Wanaque Reservoir Historic Districy
which is eligible for listing on the New Jersey and National Registers of Historic Places [SHPO Opinion: 3/2/2008).
Specifically, the proposed project includes installing circuits slong Raymond Dam which is a contributing resource
to the historic district. [f subject to formol regulatory review, the HPO would recommend an ossassment of effects
of project impacts on the New Jersey und Nationol Register eligible-Raymond Dam

+  Archaeology: Upon review, there are no archaeological sites identified withun the proposed project ares. In
addition, based on the geographic location of the project area and limited proposed ground disturbance, there is
a low potential to encounter Pre-Contact period and historic period archaeological resources. If subject to formal
requiptory review, the HPQ would not recommend any further archoeological survey.

*  Thankyou for providing this opportunity for review and comment on the potential for this project to affect historic
and archaeological resources. Please reference the HPO project number 21-0023 in any future calls, emalls, or
written correspondence to help expedite your review and response.

Site Remediation: Sarna Qureshi{Ssra CureskiDdes o 20y
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The applicant should check Geoweb [including determining whether fill material is located at the property] and the NJ's
Known Contaminated Sites list to determine whether the project is located on a known contaminated site. In accordance
with the Solar Act, the spplicant should ensure the solar development does not interfere with any remediation.

Clean Enerpy & Climate Change: Elizabeth Carper (Il zabeth Carper@cep nigay

*  The proposed floating solar arvay is located on a reservoir which is identified 35 "indeterminate” per the Solar
Siting Analysis, mesning more information is needed to determine if solar is feasible at this location.
®  Visit the BCCCE Solar Siting webpage hitos )/ wvew 51876 01 s Cep/ages/50 375 H7g 1INt

*  BESwould be interested in any studies/resesrch you ¢an provide on floating solar projects.

NIBPU: Scott Hunter (Be~ s~ Hunte-Sdapnjgav
¢ The applicant will have 1 year to construct after a3 TREC submission. lmportant to keep in mind with permitting
timeframes.
*  The successor program is anticipated to start early 2021
¢ There is a pending petition to the Board for reconsideration of the TREC factor.

Next Steps:
*  Provide additional information
*  Additional meetings/consultation as necessary.

Should circumstances or conditions be or become other than as set forth in the information that was recently provided
to the NIDEP, the comments and regulatory requirements provided above gre subject ta change and may no longer hold
true. Statements made within this email are not indicative that the RIDEP has made any decisions on whether the
proposed project will be permitted. OPPN looks forward to working with you on the proposed project.

If ypu have any questions or concerns, piease let me know,

Katie Nolan

Mew Jersey Department of Environmental Protection

Office of Permitting & Project Navigation (formerly Permit Coordination}
401 East State Streel

Trenton, NJ 08625-0420

tMailcode: 401.07)

Office #: [6808) 272-3600

Direct & [603) 984.6506

Fax #: (609] 633-1196

Email: Katherine Nolan@dep.nigov

CELEBRATING
1970 » 2020

STATE OF NEW JERSEY

DEPARIMLNT OF ENVRCRWMENTAL #ROTECTON
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Attachment 2 - US Geological Survey with Site Boundaries and Proposed Project
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Mount Eve Granite (Mesoproterozoic) - Granite, light-gray to
pinkish-gray, medium- to coarse-grained, massive

Byram Intrusive Suite, undivided (Mesoproterozoic) - Granite,
alaskite, quartz monzonite, and monzonite. Pinkish-white or light
pinkish-gray, medium- to coarse-grained, massive

Lake Hopatcong Intrusive Suite, undivided (Mesoprotero-
zoic) - Granite, alaskite, quartz monzonite, and monzonite.
Greenish-gray, medium- to coarse-grained, massive

Marble (Mesoproterozoic) - Marble, white or grayish-white, fine-
to coarsely crystalline, calcitic to locally dolomitic. Host rock of
Frankiin and Sterling Hill zinc-iron-manganese deposits

Metasedimentary and metavolcanic rocks, undifferentiated
(Mesoproterozoic) - Gneiss, locally rusty, pinkish-white, light-
gray, or greenish-gray, medium-grained, moderately foliated to well
layered

Losee Metamorphic Suite, undivided (Mesoproterozoic) -
Gneiss, granite and metadiorite, light-greenish-gray or greenish-
gray, medium- to coarse-grained, massive to layered

Amphibolite, mafic gneiss and microantiperthite alaskite,
undifferentiated (Mesoproterozoic) - Amphibolite and
mafic gneiss - Grayish-black, fine- to medium-grained, foliated.
Microantiperthite alaskite - Light greenish-gray, medium- to coarse-
grained, massive
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Attachment 3 — Aerial Photos and GIS Information of the Site

OWNER
INFORMATION

Owner Narme

. 1 FA ORECCHIO
Owner Address ORIVE

WANAQUE NJ
07465

PROPERTY
INFORMATION
A 1 TOWNSEND
Srreet Address ROAD

City WANAGUE BORO
County PASSAIC
Biock humbar 106
Lot Numbar 1

WANAQUES
MIDVALE
s ‘

A0BIUS N
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Attachment 4 - Site Map including known Envirenmental Features
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Attachment 5 -Site Plans {conceptual plans subject to revision)
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Attachment 6  Street Map indicating the location of the Proposed Project (Conceptual and subject to

Change)

Net

Metered
Solar Community
Solar

Cables on
Floats

North Jersey Water Co - water utility company

1 FAQrechio Dr
Wanaque, NJ 07465
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Option#2: Steel : osl 0
platform for g Community Solar
equipment o JONLL Equipment

Option#1:
Concrete Pad for
equipment
Ly
Net Metered Solar
Equipment
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s

_— OPTION #2

RO

EXISTING
WASTE
WAGHWATER
RASIN

ED LOCATION
OF STEEL PLATFORM

OPTION #1

PROPOSED LOCATION
OF CONCRETE PAD AND!

EQUIPMENT
»

NORTH JERSLCY DISTRICT
WATER SUPPLY COMMISSION

A e e ;

R UL P I B

FLOATING SOLAR
EQUIPMENT PAD

LOCATION ALTERNATIVES
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Attachment 7 — List of any local or regional governments or entities and their historical involvement with

this project or Site.

SEE ATTACHED:
Highlands Applicability Determination

The Land Conservancy — letter of Support
Passaic County — Letter of Support
IBEW Local Union 102 - Letter of Support

.

.

.
-
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From: Castanhas, Karen (HIGHLANDS) on behalf of Plevin, Lise (HIGHLANDS

To: Jennifer Moriarty@dep.ni.gov

Ce: Tropiano, Michael (DEP); Ryan, Patrick (DEPY; Green, Ker (HIGHLANDS)

Subject: Highlands Preservation Area Exemption Detarrination, Exemption #11, Floating Solar Installation - Wanaque
Reservoir

Date: Friday, April 23, 2021 10:06:00 AM

Attach ts: EMAIL HAD 11-N

Dear Ms. Monarty,

On behalf of the Highlands staff, attached please find our response for the Highlands
Preservation Area Exemption Determination, Exemption #11, Application for Highlands
Applicability Determination (HAD), North Jesser District Water Supply Commission
Floating Solar Installation, Wanaque Reservoir, Borough of Wanaque, Passaic Couaty.

Note: Due to Highlands staff working remotely dunng the COVID-19 pandemic, please consider
this email communication our formal response.

Thank vou,
Lisa

Lisa Plevin
Executive Director

New Jersey Highlands Council
100 North Road (Route 513}
Chester, NJ 07930-2322

1908y 879.6737 ext. 101

(908 §79-4205 Fax

LR LI S L S -

Tien

e ge arughland

Pleaie cousider woe o ivpnpent sefory priting rhis e-naid

Thas earid, fogerber wirh any arrachoientio i wtended for
Iforiatios. If veceszed 1y ervoe, yoir qie as<ed 1o safsror 1 Stadir a8 gl B Troy

CGnF copmnter usti peni ari, Unles stated sfheruiie] PAE o vesvesents onfy rhe v oF 15 sender and gl 14 vien s of 10 New Joue

Highland: Conna
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State of Lew Jevsep

Highlands Warer Protecuon aod Placiung Connel Highlands
100 North Road (Rouse 313, Council
Chester, New Jerser 07030-23220
908, 8796757 New Jersey
SO8 §79-4205 (hx
s gy eee s pinieivands
Pk Do Momeriy Cart ] Ricune
Cessrrusy Craerversss

Btna Y, Ouinves Eina ] Previn

Le Gaserner Exroumce Divecsr

Apsil 23, 2021

YIAEMAIL ONLY:

Jenmifer Monacty, Digectos

Buresu of Inland Regulation, Drsion of Laad Resoucce Protecuon
Newr Jerser Department of Exrmronmental Protection

Ml Code 301024

PO Box 420

Trenton, NJ 08625-0420

Re: Highlands Preservation Ares Exemption Determination, Exemption #11
Application for Highlands Applicability Determinadon (HAD)
North Jersey District Warer Supply Commission
Floating Solar Installation — Wanaqgue Reservoir
Borough of Wanaque, Passaic County

Determination: Consistent with Goals and Purposes of Highlands Act, with Specified
Conditons

Dear 2Ms. Mognart

Thus letter is regacding thie above-referenced application, shich is cusreatly before the New Jerser
Depastment of Enmronmentsl Protection NJDEP. The appleant seess a Highlands Appheabilirr
Detecrnination (HAD) on an exemption for a project proposed withia the Highlands Preserration
Area. The Highlands Act, at NJ.S.A. 13:20-28, specafies that a project deemed to be exempt s exempt
from the Highlands Act as well as from the “the regional mastes plan, ant rules or reguiations adopted
br the Department of Exriconmental Protection pussuant to this act, or any amendments to a master
plan, developaiear regulations, or other regulations adopted by a local gorernment wut to specificalls
conform them with the regional anaster plan”

As vou know, NJDEP determunations regarding Exempross 9 and 11 i the Presermation Area are
made iy consultation with the New Jerser Highlands Councail (Highlands Councd), i accardance with
the Highlands Act and NJDEP's Fughlands Rules INJ.A.C. 7:38-1.1 erseq.. Therefore, the Fighlands
Couacil has remewed the sublect project to determune the applicabality of the Highlands Act and
specifically +whether thus application meets the staadasd of elgiblity for Esemption #11 of the
Highlands Act {the routne muuatenaace and operations, rehabilitanon, preservaton, . ., whueh
mandates that a Highlands Act exemption is oulv to be granted “provided that the actity 15 consustent
with the goals and purposes of the Flighlands Act”

Neve Jorzerv is an Equal Qppernmay Employer

4903-2648-7326. v. 1
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The Nosth Jerser Distnet Water Supplr Commisson NJDWSC. orersees the operation of the lugest
regional wrates suppl: w1 the State of New Jerser, mncluding miore than 95-1quare-mules of ratershed
agea, U0 MAjOT LeserTouws, Tro ares-dirernon pumpag stations, and 2 21 0-aulken gallon. dar MGD.
~vazer filtration plaat located at the Comaussion's headenartess in the Borough of Wanaque. At peak
capaaitr. the Comuussnion's facihties can sece the wates needs of more than three sulion people i
Northem New Jerser.

According to the :formaton subautzed with the application. the NJDWSC proposes the wstallanoa
and operason of a floatag solar facilitr, to be utuated on the Wanague Reserou The proposed
design wicludes multple floatwg solar acrars, of sslands, auchored to the bottom of the resecou and
located approzimately 300 feet from the shorelne i aa acea north of the Rarmond Dam Maguie
grade cables will delier DC electniaity from the solag amars 10 electncal equupment, weludug wimectess
and odless transformers, mstalled on Jand The manne grade cables vl conte ashore w3 premousls
disturbed area The onshoze portion of the project i3 proposed for an area apprommately 3,000 square
feet in wze Electucal miang from the tsansformers =il be routed 10 an omerhead. pole-aounted
sterconnecton pomt locared beluad the NJDWSC's slectucal meter. A nev oght of way 'ROW wll
be constructed through a wooded portion of the propertr The enurerr of the project wll be on
propestr orened br the NJDWSC. The solac agzar il corer apprommatelr 20 acres of the susface of
the reser-ou A sepacate area of distusbauce 13 proposed north of West Brook Road, for an asseably
and lausch aces The ares has been descubed as 2300 square feet :n sze and the dustucbance as
TeMIDOTArT

Highlands staff has rerierved the subnutted mateals aund has assessed wchether the prower
conusteat with the goais and pusposes of the Highlands Act To do thus. staff fust assessed wvhat
Highlands sesoucces have the potenual be affected br the pro-ect. These resoucces ase Highlands
Open Waters and associated 300-foor Highlaads Open Warters Protecton Acea, Totral Forest Area
and Caneal Wildlife Habatat

Highlands Open Waters: The floatng solar asxavs age propoted to occupy approzunazelr 20 aczes
£ the weater surface of the zeservair The total acreage of the reser~our 15 apprommatelr 2,510 acres
The resecrour 1s mapped br the Fughlands Regiosal Master Plan RMP a3 2 Highlands Opea Water,
w1 wluch development is not pernutted. Horever, as the size of the accar s less than 1% of the total
area of the eserrou, ths 1 charactenzed as 2 de muunus wapact The pasels wll oot affect the Lo
of storarrater, aad in accordance mzh the Highlands Act, the panels themselres aze ot connted a3

HTIPECTIOUS COTEL

Highlands Open Waters Protection Area: The 300-foor buffes that suwrounds all Haghlands Open
Waters i1 mapped for the ageas proposed for the onshore electucal equupment. the perr ROW and the
aostheca assemble and launch area These aseas are descnbed as disturbed. and contaw roadrrears,
developed partung, and ancillar facilines Homerer, these azeas also dram 1o the sesermou and the
associated reserour ontfall

Total Forest Area: The mcuut- of the proposed nev ROW for o-ediead porerlnes 15 mapped as
Total Forest Area The applicanon matenals caleulate the forested area to be disnicbed as 007 acces

4903-2648-7326, v. 1
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Critical Wildlife Habitat: The applicatio atemals wdentified 24 endangered, theestened, and
special-concern species as having switable habitat present in the micuuty of the project, weluding 5
mamanals, 17 bizds, and 4 ceptiles. Among these species, oaly bald eagle (Haliaeers Jencocssbalns;. cliff
swallow (Petrochelsdon pyrrbonota), and northemn long-eaced bat (\js#ir seoreninisnaiys; habatats have
potential to be affected br prolect developmeat. Potential impacts to bald eagle and cliff swallow
habitat mav adse from the siting of the floating solar acrar on or over foragiag habitat. Poteatial
impacts to northenn long eared bat habitat mav anse from the cemomal of the forested area for the

ae ROTW.

Based oa reviesw of the application and associated documentation, the Highlaads Couvned finds tlus
project Consistent with the Goals and Purposes of the Highlands Act with the following
specified Conditions, These conditions ase sepacate from aay condition which may be wmposed by
the New Jerser Departmeat of Enviconmental Protection through subsequent perautting actions.

1 For the removal of the 037 acces of total forest, replantng to the standards of the No Net
Loss Compensatorr Reforestation Act (N J.5.A. 13:1L-14.1 et seq ) shall be accomplished on
the NJDWSC propecty. By using the tree replacement factor of 204 balled and budapped trees
per acre of remoral this amouats to replanting of ~6 trees. The trees shall be of natre species,
eommon to the area, 2 inches diameter breast heght, shall be approprately wngated and
protected from dees brovwese. The plantings shall be mosutosed for 5 vears and an $5%¢ surryral
cate shall be assured. If mortalitr grester thasa 53%. is noted. replanting shall occur. The
applicaat shall provide the Highlands Couned with 2 replaating and momtonng plan for cemew
and appromal.

2. For distusbaaces to mapped catiral wildlife habitsr, the Higllands Couned wil defer to the
NJDEP-Eadangeced and Noagame Program [ENSP) for conditions for avouding, muuauziag,
and mitigating impacts to mapped habitat. The applicant shall provide copies of any plans
developed to address concerns of the NJDEP-ENSP regarding critcal wildhfe habutats.

3, For the temporary disticbance to the nocthem assemnbly and launch ares, provide the
Highlands Council with a restoration plan for review and approval that wcludes appropuate
soil conservation methodologies. replantiag plan to wmclude natire species and momtonng of

plantags.

4. Provide the Highlands Couacil with restomation aand/or landseapuag plans for the proposed
5,000 squase foot distucbed area for the onshore equipment, in promouty to the solar azoavs.

These areas shall be restored upon completion of constructon with astve species, in

compliance with other pecout conditons.

5. Prowde copies of all pereit applications, aad final pesmits to the Fighlands Counal.

The Highlands Couneil does not object to the NJDEP's issuance of an Ezemption No. 111 for thus
project. This determumnation is based upoa the proposed prowect as descnbed w the appleanon
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recerred MMarch 12, 2021 for 2 HAD uader Exempton 711 prepaged by Colliers Enginesnng and
Design, submitted on behalf of the NJDTW3SC. Should cucumstances change, wve reser~e the aght to
modife this recommendation. This determunation does not ebuunate the need for anT pesmuls,
approrals, or ceruficanons requured by the NJDEP o anv fedesal, State. countr, or muwuaipal revier
agency with uosdicnon omer tus provect actmy

I£ vou hare anv questions or sequuce further asuistance. please coutact ane at 905 §79-6737. extension
101 o¢ b email at Lisa Pleu@lughlands wgor

Swucerelr

Lssa] Ple
Execunre Duector

¢ Patack Rran, NJDEP-DLR
Abchael Tropuaso, NJDEP-DLR

4903-2648-7326, v. 1
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Y Boenton Asenue
Boonton, N o700
tel (U7 sdi-101a

Wb tioongp g

THE LAND CONSERVARCY

OF NEW JERNEY

Januany 2,204

Mr, Fan Fustace

Pxvcutive Duevton

North Jersey Distnet Water Supply Connutssion
Ts Rudpeowood Avenue

Winnague, NJ 07468

Diear Mi, Fesuaee,

he Land Conservaney of New Jerswsy supports the Nosth Jorsey TDistiiet Water Supply
Connnission’s apphication (o construct o 1018 MW Deating solar photosoliie system on the
Wanague Reservoir, Switching from current clevirie Bied somrees 1o solir b an srpent poority to
head of ! the dramutic nepative elivets of climate chunge Phus project will resalt o no damape o
netural features i the Fhehlands Preservation Arca and wit] likely have positne eflects on the
Wintaguie Reservoir by provading shade o cool the water smd provide additonad fisth babatat This
prowet G also serve s aosondestul example for other povernment apenaics W tollow uy domg

their part o complete the much pecded crerpy fransihon

Phe Land Conservarey of Now Jersey urges fast penmit approval for this eritical project

Sioeerely yours,

David

Prosudemt

g%iO;,
)
(‘O

e OO
N ot
I TET T

RNty
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New fersey Hourd of Pubhic Uiilities
tlean bnergy Proprain

44U hintun Avenue

Trenton, Now Joray 15625

R¥:  Community Selar Development
Wanaque Community Solar PPV
1 F.A. Orechio Drive, Wanague, New Jersey 074658

[rear New Jersey Boand of Puble Ubhines Representatives

T am writing to oxpress the County of Passae’s suppurt for e Comunity Sales application
proposed by Nexamp Solar, 11O tor the developunent of i community solar pragectat TE A Orechin Drive
i Wanaque, New Jerser. Chis project wadl be kovsted on the Wanague rene vl i fioating selu
teshmalopy oo open space Botavadable for revrvational wse and with neghgible impact to the envirspment
[he County of Passuie s veper o have tis now commanity solar project constmeted, as b will helpop to

1,000 residents benedit fron ronewable vaerpy w the foim of discounted electricity

The propuserd sobar progect adsances the County s poals and advanees collahoration opportunitics
weith compames hie Nexamyp and Nosth Jeras Dintiict Water Mupply € ormpisain that Buke st ase of
the “boilt environment” to provide additional benefits for comtunities Baoughont New desey

{his progeet conforms o e State of New Jerses s purdehines and alyns pertectly with the needs
of Passaiy County toadents. This salar progect will prs ude s vlean, recewalle sounve of stistainable eniciey
thaat w il et the needs of the present and Binure gencraticns withint compomising the covirament. This
progect 18 a winewan tor sur resedents, eur comniervid compatties, and the civeonmans - The Connny

e connmaniny sode and Jehso diseounted

enthusiaticatly supports this project to expand the ay
clectrical encrpy to our residents, erable the use of the it epvitoment e hiolp New Jersey achicves s
cynity and chimate geals.

T comsideration af the ahove, 1wl grear pleasure that we extend vur suppert snd endunsomen
of the conmunity salar projest proposed by Nexamp,

Steendy,

...4

Nthew P wden, Fog
Covnty Admdaistrato

4003-2648-7326, v 1
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1NTERNAT IONAL BROTH::RI*}(}_QQ OF ELF TRICAL WORKERS V
LOCAL UNI ON NNO. 1 1{}2

v

Januany 12,2024

VEAEMAIL SUBMISSION ONTLY

Honarable \'h" Oolden (o oo e BER
Seeretars of the Boasd

New dersey Bourd of Public Uthities

S+ South Chintonn Avenue

Y P lowr, Soiwe 314

Lronton, NJO8G62S

RE. N THE MAPIPR OF THE PEITHION OF T NORTH I RSEY DISTRICT
WATEHR SUPPLY COMMISSION, IN CONJUNCTION WIHTH NEXANMD
S0 \R FLOTOR S TTONTING SO AR PAOICT BLIGIBHTTY WAIVER
UNDIER T t OMPEUTTIVE SOTARINCENTIVE PROGRAN (DT 20210
1644}
BPU Dochet No Q023066349
Letter af Support oo Behalf of Internutions! Brotherhood of Llectrical
Woarkers, Local 1032

Dhrear Neeretars Guliden:

With respect te the forgeing waiver application of the North Jersey Dhistriet Water Supply
Commission U Commission s it pertains tothe construction and undertuking ol a loanng soln
projeet upon the Wanague Reservein o Project T ushizmg the BPL S Competitive Sobar bncentive
Program OS] Program ™y please seeeps ths lotter of support of snd for bath that Project, and
the Commission’s pending wanver application. v behali of the International Brotherhood o
Plectneal Warkers, Tocal 102 ¢heeal T2

The construction and  underahing of the Project. presently  antivipated o be
approximaiehy NS in sise, will geperate ot onfy tangible benetits 1o the Commission for on-
sie elecincal comampiion and seli-suttioenes, but alse, benetits 1o the wider vommumb at
large. bath sithin and sithout Passane County Tunber, the Project, as one being undertaken
upon publich owned properis, would b subgect toprovaibing waay rxqul\mz. v, whivh would
i otwrn be beneticwd w the membercip o Toeal {0203 I"u;ut ol this stpmfcunce and s
wonld provide trenwendous beoetis o bothy elecricn] and other workers upen the Project,
meh disz rour onn sembentepeand the presaing wape paid for Prorect wortk, We helieve the
bepetits af this Project are tanzibles and will bonctio all nnolved,

For these reasons, [ocal 142 supports both the Commusaon’s undertabang of the Projec,
s el ax s warver upplication. within the intendiment of the O8] Pmm;‘um s that this beneficial
Project may provecd in due vourse to beserit all res dents, inchding Locad 102 rank and fike.

4903-2648-7326, v. 1
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Thank you for your time and your kind consideration of this matter.

yours,

0 vt
Patrick R, Della Cav

Business Manager,
IBEW, Local 102

4876-3208-0312. v. 1
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Attachment 8§ — Identification of conflicts with DEP Rules

None that are known.

4903-2648-7326, v. 1
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Attachment 9 — Other Helpful Information for DEP Review

1)
2)
3)
4)
5)
6)

Environmental Justice Mapp of the Wanaque Area

Water Quality Assessment by Baywa

Assessment of Water Quality of three Different FPV Systems
Assessment of FPV Potential and Water Conservation

NREL Assessment of Floating PV on Federally Controlled Reservoirs
Assessment of Bald Eagle Activity in the Wanaque Reservoir Area

4903-2648-7326. v. 1
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Environmental’Justice Mapping, Assessment and:ProtectionTool(EJMAP)
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Water Quality Studies

Increasing adoption of floating solar has resulted in increased research. Cornell University has a
dedicated team of scientists studying the impact of FPV on the environment. While we don’t have
research papers for inclusion, we did find the following article timely and specific enough to provide
some useful information,

Floating solar positively affects aquatic environments, says BayWa re
German renewable energy developer Bay Wa re has collected scientific data on aquatic fauna,
water quality, and avifauna from several environmental impact monitoring studies on eight of its

operational floating PV facilities in Europe. It has found the artificial habitats under the panels
offer protection to some animal species and improvements to water quality.

DECEMBER 19, 2023 GWENAELLE DEBOUTTE

Image: BayWa re

BayWa re has published the first results of several environmental impact studies conducted on
avifauna, wildlife fish farming and water quality of two of its floating solar farms in the
Netherlands. The results show that artificial habitats under the panels, or “biohuts,” are very
beneficial for aquatic ecosystems.

The first surveys carried out by Ecocean on the 20 biohuts of the 18-hectare Bomhofsplas
floating solar park, three years after installation, showed a considerable increase in the presence
of aquatic fauna, for both invertebrates and fish.

Biohuts have a nursery function, protecting small fish from predators. They also serve as
spawning grounds for fish and habitats for microorganisms and invertebrates.

At the same Bomhofsplas floating solar park, the water quality did not change after the
installation of the solar panels. the University of Groningen measured water quality for more
than 10 months. These measurements were carried out using sensors placed at different depths in
open water and under the panels.

4903-2648-7326. v. 1
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The company's experts also found that dissolved oxygen levels also remain at normal levels. The
temperature differences under the panels have even been reduced compared to the open water
area. The temperatures of the upper water layer, during warm periods, were lower under the
panels and the cooling of the water, during cold periods, also occurred more slowly under the
panels.

BayWa re also conducted a study on avifauna at the Weperpolder floating solar farm.
Commissioned in 2018, the 1.5-hectare array is located near a natural area. The census
campaigns aimed to measure the number of birds and geese before and after the construction of

the floating solar park.

Observations indicate a high presence — and comparable to the initial situation — of birds and
geese on the lake. Some of them — ducks and seagulls — even use floating photovoltaic
installations as a resting place.

“This research cffort allows us to improve our knowledge and the design of our parks. A large
number of articles are published, but only a few are based on measurements, monitoring or solid

scientific bases,” said Constantin Magne, a spokesperson for BayWa re in France.

BayWa re currently has 19 floating solar parks under construction or in operation, or more than
300 MW,

4903-2648-7326, v. 1



NJDEP Permit Readiness Checklist Form
Page 55 of 111

Jan 2025

Contents lists availabie at Soier
Energy Reports

jaurnal homepage: wouws o sow 2o 0o n Dte eyt

Research paper

Floating photovoltaic pilot project at the Oostvoornse lake:
Assessment of the water quality effects of three different system

designs

Vincent Bax , Wietse I. van de Lageweg, Rik Hoosemans, Bas van den Berg
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ABSTRACT

Floating photovoltacs [TV s emesging o g promising sewwable envegy techanolopy which enables
the production o clechiicity un surfure watecs, Wlsle thny echincdogy could putentially make an
unpa:!mi worinbuton to e eawergy tragshien, e cutient uacertdgatly dbeal the water yuality eifects
[PV deployrment poses & awjur barner o IPY prowdt develuposent aod puglenentation e ths
»mdy W uwmuwu—d thy waster gty ellents of Dizee distumtive TPV syster deasigin, implement ed
as purt of @ byear pilol propst al the Qosvouninse Jaky, the Ketlerhands. A water gusliiy monilaiiny
Lanpaip was sel up oomoiulos op g oonbinosus Basts st ol key walvr gealoy patameters,
tanfudizig Bght mensdy, walet Semnpesatune and dissolvex] axvgen cottentiason, The medsiirmends
wete coadu ted bedowe gacs of the taee FPY syslemss anld contrdsted wril reflereme mesauteaxizly af
wpen waler sdsstent (o Uw syatens. Our morstoz iy resalts show that of the witer geality paianetivrs
costsidered, ter anpact of the TPV systenss on bpht ity was loend o be most pronouied, witls
a liglt reductzon between 731 and 1000 relative et teference mwaserements. We foend lreited
evilerce to warsabondle thal the TPV systeon tnduced dutnges 1o e waler fomperature snd dosulvid
oxygen comenization Hewever, (€ otust e ooted that this slody ook place undes Tughly spedilic
condinans due the Lonted size ¢f Qe PPV pdol swstean aid e iachisk water of Uxe Guatvinitise
Lake, Tlhes means thal the water quohty ellects coported hece may pol be cepaesentative fo1 4 Latger
sl applicatun ol the TPV designs, wisl may 5ot ke ane-on-cae Gatslenbly (o otlies nun-brackish
project fucatens elvewlere
T 2022 The Authion s . Pubslishied by Elsevier Ll Thos s acropen autess artivle undes the COBY licetise
1B S I R 1 IS A BEDUEIR ST ST BN S

1. Introduction

in the coming decades. 3 major expansion in the production

croan, JT and has the potential 1o increase the clectric offi-
cumcy of thc PV modulces duc to the cooling offect of the water
surface [0 e drrper v oL, 20211 Since the establishment of the
first commercial PV facility i 2007, several major advancements

capadity of rencwable energy will be necded to reduce global car-
bon emissions and achicve energy security objectives (Hoe oo
SO0 wrwnr snd Asorade-Saneedc, 20000 Long-term encrgy
prajoctions indicate that solar encrgy technologies, and in par-
ticular solar phcdm]ta ics, will plsy a prcdomamm mie in future
energy supplics [ caslinte s Sows ‘1. Photo-
voltsic systems are tmd tionally bemg depl oyt\d on roofm;xs and
land surfaces using ngid mounting stractures. A relatively recent
innovation in the solar energy sector is the installation of floating
photovoltaic (FPV) infrastructure on inland water boadies. The use
of water bodics w produce salar energy alleviates the prossure on
land rosources, reduces conflict with other land-uses [Tadrash,

T Comespenading st

& maf agaress, P

F humm,s ‘\.:\s shed by Blsevay Lig

4903-2648-7326, v. 1

in the design and application of FPV have been made 1o increase
its cconomic and technical porformance {Cocpan ot a0 20200
Howsever, FRY technology is still maturing and several aspects of
FEY yemain poorly investigated. In particular. it is currently not
fully understood what effects FFV systems could have on the host
aqz.anc ecasystem o Lma ot b, sl fedee ot ol 20200 s

RSN
P i;.u‘. »

The uncertainty about possible water quality offects poses
a major barrier to the widespread roll-out of FPV technologics
(Carpiaon g el SN2 Waterboards and other government in-
stitutions currently Lack the kinowledge and data requimd w f3-
cilitate licensing and pormitting processes (Lo Lanz ot o, 0a o),
which could lead to the delay or complete abortion of FPY project
development, More knowledge on warer quality effects is at the
same time required to optimize FPV system design solutions and

fhis .o i et apcess aticde wodes the (U BY lieeuse o B ‘. REEER
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define adequate environmental mitigation measures (L0l o ab.
. Unrertainty about possible impacts of FPV on the aquatic
ecosystemn has furthermore been identified as a lactor that could
tn,,g;:f public opposition to the deployment of FPY facilities ([

T sl 2). Therefore, to accommadate concerns that may c*(:s!
within the community, it is vital to gain a thorough understand-
ing of the epvironmental effects of FPV and dissemumnate scientific
knowledge among the public. The water quality effects of FI'V
could be cxpected to vary according o system design, location
and other project-specific conditions. which calls for studying
these effects on a case-by-case basis.

In this study. we examine potential water quality impacts of
FPV. We hereby focus on the FPV pilot project at the Goestvoornse
Lake, as o specific casc study. The pilot project was established in
the summer of 2020 with the aim to investigate the mechanical
stability, electrica) performance and environmental impatts of
three distinctive FPV system designs for a period of approx-
imately one year. Here, we describe the results of the water
quality study and address the following main research guestion:

“What is the impace of the three FPV systoms on the water quality
at the Qostvooinse lake?”.

The novelty of the work presented here is twofold, First, this
is 1o the best of our knowledge the first study 1n which the water
quality effects of dishinctive FPV systemn designs are investigated
and compared. Secand, our study provides inssght into the impact
of FI'V an the svallability of light in the water oslumn directly
below the systems thraugh the measurement of light intensity -
a crucial water guaslity paramoter which Lhus far has been omitted
in FPV-related water quality monitoring studies.

The rest of the paper is structured as follows, The following
Section 11 provides an overview of the theoretical background
and key (nsights from provious tesearch on water qua lity cffects
associated with the deployment of FFV, In Section £ we present
our rescarch methodology, including a descrigtion of the study
area, the three FPV system designs and our appraach wo data
collection and analysis. The results of the water quality monitor-
ing are provided in Section © after which a discussion of these
results is provided in Section <. Finally, in Section 5 we outling the
conclusions and reflect on some of the limitarions of this study.

J...{

1.1, Theoretical background

Recent reviews of the scientific Hiwrarure and gray documents
provide evidence that so far only 2 handful of studics have eval-
uated the water qual;zy c!fects of FPV systems and other artficial

Prwes, 200

»

ﬂoat ng structures (e P g
s In light of t!‘w smttcé available knowledge on the subject
aad the lack of 2 clear water quality monitoring framework,
[ s e Pocs sl Loos (2020 developed monttoring guidelines
that define shich parameters need to be accounted for i the
context of FPV-related water quality monitoring activitics. These
guidelines point to three water quality parameters that are con-
sidered to be most impaortant: [0 light avaslability, (27 water
temperature, and (31 dissolved oxygen concentration

Sualight is the primary source of cnergy in agqualic ccosystems
and controls for much of all biclogical and chemical processes,
including primary production, photosynthetic oxygen dynamics
and the regulation of water temperature. Several studics asso-
ciate the physical presence of FPV and other artificial floating
structures with reduced light availability below the fioating in-
frastrecture (dv Low ot b, ol faa 15 and point
to the consequeaces this could have for a water bady at large
(lireemre. Do Sivea and Bramos, SOIR Wy oo sl 02y In
general terms, the extent wo which FPY causes light suppression
will be largely dependent upon FPV system design characternistics
— in particular systemn size and its degree of openpess (Duicy

AR Dol
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wob, 2o it s reasonable to assume that larger systems. that
consist of continuous surfaces of opaque materials and structures,
will have the greatest potential to reduce light availability and,
as such, to sdversely affect the host aguatic ecosystem. Hoawvever,
empirical research aimed 3t quantifying the availability of light
below FPV systems and relating this to FFV design chasactenstics,
such as systm s:ze md surface coverage density, is cur?c-miy not
available T Bres s L, Z02000 Bxdev oz sl 20200 bl To
the best of our xm«vfcdge, only a recent study by ‘u AN
{2002y measured the unpact of an FPV facility on the amount of
solar radiation beneath the panels, but their measurement data
reflect ambient air conditions and were not employed to quantify
the impact on the availability of light in the water column dircetly
below the facslity. The lack of in-situ underwater monitoring data
makes it difficult to predict how light suppression impacts will
vary according to FI'V system design and how rhis will translate
into impacts on ccosystem health and functioning more broadiy.
Even though ficld data on light intensity impacts seom to be
largely unavailable, 3 few previous studies have explored FIV-
induced changes to light <limate through the use of modeis,
Fcr im'ancc Delft3D model calculations by Lo
o} show that FPV deployment miay roriuce light availability
by 68«-!00% T o and ). Beyond sesearch
orented to W‘e‘ speciﬁca!ty, a fow smdzes h.wc shown how other
artificial structures at me water surface reduce solar radiation
inputs. For instance, N o ot 2 (LU pointed out

RIS G IR B

SR

U I [RERAN
that 2 suspended shade clom, implemented as a measure to
counter evaporatve losses of irmgation water in Spain. reduces
light transmission by almost 100%. In similar manner. Aol oo
i 2017) found thag light abundance below an urban pier located at
Hudson River Park in New York was significantly lower compared
to 3 reference Jocation at open water adiacent to the picr.

In addition to reducing tghr availability, the installation of FPY
has been found to shelter the host water body from the influence
of wind, leading to a decrcase in wind speed and wind-driven
water movement (Uxley o0 oL 202030 Both light suppression
and reduced wind speed affect the thermal conditions of 3 water
body, albeit in opposite directions. More specifically, a decrease
in wind speed will tepd to increase the weater temperature at
the surface, while a decrease in suniight penetration will tend to
lower the emperarure at the surface {helo, 2002 ey o
1) show through model simulations that temperature of-
feets of reduced wind specd and solar radiation input are highly
variable and largely dependent on FPV system design and surface
coverage density. Their model results suggest that the percentual
decrease in solar radiation input has a larger effect on water
temperature than the porcentual decrease in wind speed. In other
words, when light peactration and wind speed decrease in the
same arder of magnitude, then it s to be expected that the warer
temperature at the surface also decreases. In this regard, several
studics have associated the 1mtaitat10n of FPW with a decrease
of the water temperature (e.4. doerob e Weng

T IO The simudations of cwioy ot ol (2 L) show on
the ather hard that an incresse | {up to 2 Crofthe wrf&cc water
temperature may be passible under che assumption that no more
than about 25% of the potential solar radiation input is blocked
by the installation of FPV. Yet, current FPV configurations 1end 1o
have a limited degree of openness through which sunlight could
penetrate the underiving water column, making it improbable
that FPV installations could concur with a noticeable increase of
the surface waater temperatune,

However, beyond the effocts of wind speed and solar radia-
tion, the study of Yo ot ol (2020 shows that the heat cnergy
preduced by FPV pancls m:sy have a considerabie offect on the
surface water layer below the panels. More specifically, o
o {20es) show based on in-situ measurcments coupled with

i
. I8
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numerical modeling that the conductive heating of FPV panels
warms-up the air layer between the pancls and the water surface
with about 4 "C on average in the daytime, causing the tempera-
ture of the top water layer directly below the panels to increase
with about 0.3 "Cto 0.5 "C This suggests that the potential of FPV
o reduce water temperature due to the suppression of light may
be [partly) offser by the hear transmitted from the PPV panels
intn the underlying water column —  an offect which may be
particularly prominent in the case of systems consisting of closed
constructions with fow openings between the floater modules
and PV panels.

Several studics have furthermore associated the suppression
of sunlight and wind vath chmg&s in the av.iﬂab:‘ ity sf dissolved
oxygen in the aguatic system (de D er oL, 200 o Wi, o0
21200 Wind tends to oxygenate 3 water bocly d m:t{y thmugh
wmd deiven turbulence at the waler surface | R B RIS )
whule sunlight aiters dissolved oxygen levels fbd -”ca y through
respiration and photosynthetic production by phytoplankron and
macrophytes (Y000 00 3, 20001 Henee, a reduction in wind and
suplight induced by FPV is Itkely to change a water body's oxygen
dynamics, but how and to what degree remans still a subject of
discussionn For instance. (hatess o ol (OO showed through
ficld expenments coupled with model simulations that 3 40% so-
lar panel coverage of a fish pond resolts in a significant reduction
in dissolved oxygen levels and water temperature. This could,
in rum translate into nogative impacts on fish populattons and
other animal species and disru pt food ch&ms a concern whsch
was furthermore expressed by [ moreel Do Sihve e Braee
13

In contrast 1o these negative impacts, some studics antici-
pate that the deployment of FPV may have an overall positive
influence on the dissolved oxygen rogime of the host aquatic
ecosystem, For instance, Heas o0 2L {20001 argue that FPV-relared
shading effects could control for excessive algae growth, reduce
cutrophication and provent the depletion of oxygen 35 3 conse-
quence of bacterial dcmmposit%on of organic residucs, Further-
more, Loes s Wortelveor (11s] posnt out that the installation
of large-scale FPY could inerease d:sso ved oxygen levels, primar-
iy berause lessoned water movement is considered to improve
the conditions for axygen production by phytoplankton,

As ouwlined above. a broad range of changes 1o biochemical
and physical processes may be set in morion through the intro-
duction of FPY and it remains highly complex to predict how
these changes will play out and what this means in terms of water
quality jocally as well as for the entire water body. This calls for
an expansion of the current bady of knowledge, through compre-
hepsive field monitonng of the water quality effects associated
with the deployment of FPV systems.

2. Methodology
2.1 Study areg

The Oostvoormse lake is a brackish lake located in the province
of South-Holland, the Netherlands (Foe 1), The industrial arca and
Port of Rotterdam border the Lake on the north, while the town
of Dostvoorne is located approximately 3 km o the south. The
fake has a surface arca of abeur 270 ha, an average warer dopth
of about 20 m and 2 makimum wvaater depth of about 40 m. The
lake was creaved through the construction of a dam fthe Bnelse
Gardern ), after which it came into use 3s 3 major sand excavation
area for the constroction of thc Maasviakte extension of the Port
of Rotrerdam in the 19605 (Dombaby 210

Through the years, the lake's water salinity level has been
dropping steadily due to the influx of fresh water from the
adixcent dune areas. This has resulted 10 increasing algae and
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cyanobacteria growth and, in turn, 3 reduction of the warer
transparency and the overall water guality. In an attempt to
preserve the lake's unique blodiversity and recreational value, it
was decided in 2008 to start supplementing salt water to the lake
through the instaflation of an underground pipeline betwoen the
Mississippibaven {one of the Maasvlakre's main channels) and the
lake's north bank. Yet, despire this saltwater inlet, excessive algac
growth remuains 3 major problem and continues to negatively
impact the water quality.

in the months of Seprember and October 2020, three dis-
tinctive FPV encrgy systems were (nstalied at the Ocstveornse
lake as part of & [-year pilot project to evaluate the clectrical
performance. mechanical stability and ccological impact of the
FPV systems. The pilot project also allowed for research into
the sorial acceprability of FPV rechnology more broadly. The PV
systerms were established in the northwest corner of the fake, &
about 100 m from the lake banks, see b o . The research facility
further consisted of a floating walkway between the shore and
the FPV systerns. as well as electrical infrastructure on land.

2.2. FI% system designs

The throe FPV systems considered in this stedy wore estab-
ished by different private (fwc apers and varicd in size and
technical design featores, see o L and Tabis | The systerns will
be referred o as “Systom AT Sysza:m B” and "System (7 The
information below is based on v orr (4007 and summarnizos
some of the features of the FEV systems that may be relevant to
explain and interpret their water quality effects.

Systemn A has 3 size of about 350 md and an estimated water
surface coverage of 755 The system s based on a set of High-
Density Polyethyiene (HDPE) tubes which act as the floating
construction upan which the system is build. The tubes are con-
nected by aluminum frames {so called saddles) which are placed
on top of the tubes and keep the PV modules in place. The HDFE
tubes in the main part of the system are attached o so-called
bridie pipes located on the Norch and South sides of the system.
The bridie pipes are in turn moored to the bottom of the lake with
4 anchors

System B is roughly rectangular, with a size of about 400 m¢
and an ostimated water surface covorage of {00&. The system
consists of polypropyiene floaters upon which the PV panels are
mounted at an angle of 5 degrees. The system s moored with
multiple anchor lines from 3l four sides, connected to 8 anchors.

Systemn C s a2 roughly crcular system. with a size of about
630 m¢ and an estimated water surface coverage of 75% The
system consists of PV solar modules mounted to metal frames,
wiich are inturm mounted (o polypropylene floaters. The floaters
ase interconnected and attached to a circular floating HDPE tube,
the so-called inner wave breaker. Around the inner wave breaker
is the outer wave breaker -~ an actagonal HOPE floating tube
which is moored to the bottom of the lake with 8 anchors,

2.3. Data collection

A monitoring campaign was set up to assess how and 1o
what extent the FBPV systems implemented at the Oostvoornse
lake affect the water systemn. This included the continuous mea-
surement of hght intensity, as well as a set of physicochemi-
cal parameters, including water semperature, dissolved oxygen
concentration, pH, turbidity, elovrrical conductivity and oxyeen
reduction potential. These parameters could be considersd 1o be
straightforwardly measurable. as the measurements require rela-
tively tittle time and resoerces and can jargely take place in-situ
The monitoring of these parameters aligns closely with previous
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Feg 3 Soteranc avercew of Ly loratinns of 1 FITV tystemns 4ol she reberence Station, 4nd the KOCaions whelt 1he Mouioning equipment was instased t collest
cantinuoLs dita on HRHE APersity, Water temerabure and gAsnlvec ORygen cereniiation.

mscarch on water quality effects related to the deployment of FEV
waet REPRATRRIINS SRERE LAY §

!n tms mpm. we focus our attention on throe water quality
parameters specifically: 1) light intensity. 2 water temperature
and 37 dissolved oxygen cancentration. In particular. because the
monitoring of these parameters has been recognized to I most
important to gnn insight into thc watcr qua ity effects of FPV
deployment (T Pires ano Too., o020ty The data on the
other water guality parameters are avai l.iblc as supplementary
materials o this article.

Continuous measurements of light intensity were conducted
using HOBO UA-002-64 Pendant Tcmpcraturc (Light Inrensity Log-
gors, based on measurement intervals of 3 min Measurements
of the water temperature and dissolved oxygen concentration
wore conducted using Hanna HI9B29 portable Multiparameter
devices. based on measurement intervals of 30 min. This type of
equipment has been regularty used for similar purposes in other
watm quallty studics, sev for mstancc fe shabe (S0 Do

Danisyand Tome o Dimaersant ol (20000

T‘nc mon itoring cquipment was placed at the center below
cach of the three FPV systems. with the sensors submerged at
a two-mater water depth. Specifically, we introduced the cquip-
ment into the water columa through an opening in between
the floats and attached the cable to the edge of the floater con-
struction, which positioned the sensors exactly at a depth of
rwo meters below the cdge of the floats at the water surface.
A reference monitaring station was pesitioned at open water
adjacent to the FBV systems. The specific water depth of two
meters was considered to be sufficiently decp to minimize the
influence of atmespheric reacration on the dissolved oxygen mea-
surement, while close enough to the FPY systems to cemain in
their sphere of influcnce and measure potential water quality
impact. Fusthermore, based on preliminary trisl-and-crror light
intensity measuncments at a range of water depths, it was found
that measurements at 3 two moter water depth are net under the
direet influence of sunlight penetrating through the openings in
berween the PY panels, but accurately reflect the global shading
effoct of the FPV systems at farge, sce also the supplementary ma-
terials to this article. 12 5 provides a schematic averview of the
Incation of the three FPY systems and corresponding monitoning
locations.

Monitoring of light intensity took place in the period between
luly and November 2021 - 2 period which stretches from the
summer into the ond of the fal), covering 3 broad range of solar
radiation intensity. Monitoring of the water temperature and

- ~ o
[N ;

Louriong
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dissalved oxygen concentration took place in the penod between
March and October 2021 - 2 period which covers the summer
season when primary production is highest, and the fall when
die-off and decomposition of arganic matter takes place, The
length of our monitoring period is similar tothe dumtisn of previ-
ously reparted monitoring activities [d0 L el 2, 2 il VMang
cod .2t Over the course of the momtormg penoé regular
ficld visits (once every two 1o throe weeks) were carried out 10
read out the collected water quality data and conduct instru-
ment maintenance sctivities, including cleaning. re-calibration
and overat! verification of proper functioning of the equipment

The ficld monitonng was subject to 3 number of events and
incidents. This hampered fo some extent the collection of con-
tinuous water quality data and led to missing data in the finaf
database. For instance. strong winds and cxcessive procipita-
tion cvents interrupted some of our monitoring activitics in the
months of March and April 202 1. Further, over the course of the
study period, some tochnical issues with the Hanna multiparam-
eter monitoring equipment Jrose. This required repairment of
replacement of the equipment, leading to multiple gaps in the
collected data

i
B

24. Data onelysis

As a first approach to data analysis, the longiudinat measure-
ment data vaere plotted in charts using graphical software to
visualize trends and fluctuations, and to draw comparisons be-
rween the different monitonng locations. Cutliers in the coliected
datascts were identified using histograms and subsequently re-
moved before procecding with furthcr analyses.

Rased o previous researchide oo on 2001
b1 it may be expected tml thc water quality cﬂem caused
by the FPV systemns take place in a largcly consistent manner.
In other words. a particelar FPV system is bkely to cause cither
an increase or decrease in the measurement value of any given
water quality parameter over time. In contrast, the ebservation of
incidental increascs or decreases in the measured valucs may be
more likely attributable to external factors related to for exam-
ple abrupt changes in weather conditions or cquipment failure.
Accordingly, to evaluate the water quality effects of the Y
systems, the measurement data obtained at the lecation of cach
of the FPV systems were contrasted with the data sbtained at the
referonce station at open water to identify possible dafferences
in measurement values betwoen these locations and examine to

what extent these differences were measured consistemtly over

Vot Al
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Average hight mtzanty durimg davieme |6 a.m-6 pam s luk Ine procentags.
vetweeo bratkets cellect e average reducsion i lght intensity Delow the 517V
sysrems cxmpared 1o the reference Latia

Sestem A System B Systermy ¢ Belersose
PalyAugust LEYE T TTRD 3G 994%: lie i YELD SSud
Seprembes, Bituber 633 1 754 P SGhy dHH L 2454
Raregiaet it 85%) I - S Liv o EYS 1938

time. For cach water quality parameter, average values were
caleulated and compared to further examine to what extent the
data collected at the FPV systems deviate consistently from the
reference data.

As pointed out greviously, the final database contained multi-
ple gaps with missing data as a result of issucs with the monitor-
ing equipment as well as project-related incidents. As a conse-
gquence, in order to contrast the different monitoring locations,
it was necessary to conduct the analyses based on sogments
of the monitoring period for which continuous data collected
at multiple monitoring locations was available. Meanwhile, 10
provide insight in scasonal variation, the analyses weene as much
33 possible conducted on 3 month-by-month basis.

3. Results

This section provides an overview and analysis of the water
cuality data collected at the focation of the three FPV systems and
the reference station. Each of the colored datasets in the figures
Below correspond to 2 specific monitoring location. wath System
A displayed in red, System B in blue, System Cin green and the
reference station in gray. High-resolution figures are avatlable as
supplementary matenals to this article

3.1 Lighr intensity

The Hght intensity data are presented in three separate graphs,

corresponding to the period JulyiAugust iz, 4a). September/October

(b b)Y and November (F 2 -l The marked differences in the
measured light intensity across the monitoring period. as can be
noted in the figures, reflece the large seasonal variation in solar
radiation intensity. The data show that over the course of the
monitoring period. the measured light mtensity at the reference
station is considerably highor than below the three FPY systems.
In line with expectations based on the estimated surface water
coverage ¢Tavie ), we found that System B had the highes:
impact on light intensity. Yet. also System A and System C appear
to cause a substantial reduction in light availability.

Toble 2 displays che average light intensity during daviime.
measured in the periods JulyjAugust, September/October and
Neveraber 2021 The percentages botween brackets refloct the
average reduction in light inteasity below the FPV systems com-
pared o the reference station. The data show that between July
and Movember, an average light reduction of nearly 100% was
observed below Systom B, whereas the reduction in light inten-
sity below System A and System € ranged on average berwoeen
73% and 87% Light reduction below System A and System €
was found to be higher in November {~83% and -87%, rospec-
tivelyy compared to the July/August period [-77% and -73%,
respectively L

3.2, Water temmperature
Tio. & provides an overview of the water temperature 3t the

location of the FPV systems and the reference station in the period
between March and October 2021, Over this period, the water
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temperature ranged from about 510 22 C The datain Fy
point to 1 very low variation in water temperature bobween the
FPY systems and the reference station. The dataset of System A
overlics much of the data collected at the other three locations.
whtich reduces the visibdity of these datasets in the figure.

The watar temperatuze data collected ot the location of the
FPY systems and the referonce station are displayed as monthly
averages in Tabe LIt can be roted that the average tempera-
ture measured below System A is consistently higher than the
reference measurements at open water, albeit the differences
are small, ranging from 0.12% ro 047%. In contrast, the Jverage
temperature below System B was found to be consistently loweer
in the months for which temperature data s availabie. but again
with only modest differences of no more than -0.58% In the
case of System € the water tomperature was mastly lower than
the reference station, with the only exception being the average
water temperature measured in June.

3.3 Dissolved oxygen

The variation in the dissolved oxygen concentration at the
FPV systems and the reference station s displayed in T2 o
Throughout the monitoring period. the measured concentrations
range roughly between 5 and 10 mg | ' Broadly speaking. the
data in 7o 0 show a slightly downward trend. with relatively
high coencentrations measured in March (between about 8 to
10 mg 1" and lower concentrations towards the end of the
monitoring period {between sbout Sto 8 mgt '

fobic 4 includes the dissolved oxygen concentration at the
location of the FPV systems and the referenoe station, presented
35 monthly averages at daytime (between 12:00 and 24:00) and
nighttime rbetwween 00:00-12:007. Generally, higher dissolved
oxygen concentrations were measured at daytime than nighttime,
albeit the differences berween day and night were found to be
quite medest. In fine with o the average dissolved oxygen
concentrations seem to be slightly higher at the beginning of the
monitoring period than at the end.

The data in Jacie -1 show that the average dissolved oxy-
gen concentration measured below System B was consistently
lower than the reference measurement. The largest differences
wath the reforence station were measured in the period berween
July-August September {on average between —4% and -6%1,

Less consistent differences were found between the reference
station and the systerns A and € In the case of System € the av-
erage dissolved exygen concentoation was incidentally higher (up
to 5% in May) and incidentally lower (around -6% in Junc] than
the average dissolved oxygen values measured at the reference
station. In the case of System AL the average dissobved oxygzen
concentration was found o be considerably higher in the months
of June and Augustus/September (about 11% to 13%), Differences
were Joss marked in the other months, ranging from 4% higher
values 1o 3% lowoer values compared to the reference station,

4. Discussion

The FPV pilot project at the Dostvoornse [ske has offered the
oppartunity to investigate technological aspeets along with en-
vironmental and social impacts associated with the deployment
of three distinctive FPV system designs. [n this study, we inves-
tigated the potential water quality cffects of these systems, by
monitoring a se? of standard water quality parameters on @ con-
tinuous basis for 2 pralonged period of time. The data presented
in this study demonstrate how key water quality conditions have
changed over time and provide insight into the extent to which
these changes may be linked to the deployment of the three FPV
systems.
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In itne with expectations and proviously reported modehng ro-
sults b St we found that the FPV systems
cause 3 sigmficant reduction of the avaslable light in the watr
column directly below the systems. The most notable impact on
light was found to be associated with System B, reaching 3 lighe
reduction of nearly 1005, This catensive shading offect can be
explainied by the closed design of the system. conssting of 4
continuous sutface without openings in between e I'V panels
and the polypropylene floater construction through which Light
can penetrate the underlying water column. Both System A and

4903-2648-7326, v. 1

System C have 3 considerably higher degroe of openness, but thew
impact on hight avalabdity was nonetheless substantiall with
an average fight reducnion rangiag from 73t to 873 The light
suppression ampats of Systerm Aand System Cawvere found to be
shphtly higher in the autumnwintes period than in the summer
penod. This suggests that their impact on hghe availability s
generaily highet undee cloudy weathor conditions than under
clear shies when sunlight is more hkely 10 prootsate ducctly into
the water column. In a ssmlar manner, this may also indicate
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that the FFV systems causc 3 higher blockage of light when the
position of the sun i3 relatively low.

A decrease in the availability of sunlight could in theory lead
to reduced photosynthetic exygen production and adversely af-
fect aqumc crgamsms including fish and rm:rtcbram animals
[Uosdrck et o, 2008 Beoros et o, 20T These effects are
pa:tzcuimy expectod when oxygen lovels drop beiow a crit-
cal threshold value of about 5 eg b ! (boowe o 2L, _o07L Cur
monitoring results indicate that the dissolved oxygen concen-
tration almost never reached this cnitical value. On the other
hard, we found that the dissolved oxygen concentration gradually
decroased over the course of the monitoring period, from about
8-10 mg 1} in the spring period to about 5-8 mg % in the
summer and {al! periods. It appears to be unlikely that this faliing
trend in dissolved oxygen has been caused by the deployment of
the FPV systems specifically, because a similar downward trend
also applics to the oxygen canditions measured at the reference
station. Instead, the obscrved decredse i oxvgen concentration
is more likely to be associsted with natural segsondd variation.
as axygen levels in targe water bodies are usually higher in the
winter season and tend to fall in the summer :and autumn pcri-
ods {uroyr, soed Srelocin, 2l In addition
the fall mg rend might also be partly cxg}la ncd b-y a gracually
decreasing capacity of the monitoring cquipment to measure the
dissatved oxygen level properly. In pasticular, woe noticed aver the
course of the monitoring perjod that it became increasingly dif-
ficult ro calibrate the dissolved exygen sensors anud gain accurate
reasurement valucs.

Bore gencrally speaking, our monitoring resules provide km-
ired evidence to corroborate that the FPY systems caused changes
to the oxygen conditions directly below the systems. In the case
of Systern & and System {, we found both higher and fower
dissolved oxygen values comparcd 1o the reference location. sug-
gesting that the effect these systems may have on the dissolved
oxygon concentration is not strictly positive or negative. In the
case of System B, we found slightly lower dissobved oxyzen vaiues
compared to the reference station, which in turn, might be asso-
ciated with the extensive shading effects caused by the system
Meanwhile, the diffcronces between System B and the reference
measurements were guite modest. on average roughly between
1% and 3%, and may have also been caused by other factors, For
instance, the Hanna multiparameter monitoring instruments used
in our study are associated with a certain level of measurement
accuracy, According to the equipment manual. 3 measutement
error of £ 010 mg | could considered to be acceptable, but in
practice we found these measurement errors to be much higher
— atlcast + 030 mg 1" and accasionally even higher

Cur monitaring results furthermore show that the water tem-
periture conditions at the FPY monitoring locations and the ref-
erence station were not notably different, This contrasts with
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temperature offects of FPV reported in previous studies. For ex-
ample i (o L recorded lower temperature values
in the top water laver below a large-scale FIV facility, compared
to 3n adjacent reference location 1 apen water. Their results
furthermore showsed that FPV-induced shading effects cause the
heating of water to take place more slowly (el a delay in water
heating: and more untformly (e 3 reduct:on in water wmpcm«
ture pmk values Beyond water temperature ctyr*amacs el
Do Ly alse found that other water quality conditions
mncd markedly between the FPV and referonce monitoring lo-
carians. For instance. the dissolved axygen concentration belaw
the FBY facility was recardoed to be about Lito 1.7 mg !~ lower
compared to the nearby reference station
It is important 1o note that the wotk of 0 a0 o0 (G021
describes romperature and oxygen effects associated with the
implementation of a utility-scale FPV facility of about 18.25 ha,
consisting of about 72.000 PV panels. Qur smdy focused on three
small-scale FEV systems of about 500 mv, whose ¢ffects on the
water quality tend to be much smaller. In particular, the de-
ploymant of a targe-scale FPV facility supprosses the exchange
of water underncath the FPV systcm and is ymmedmc sur-
roundings [see eg. Loos and Woroiboos (o -~ an effect

RN

iy AR
which could be expected to be less pmnounccd in the casc of
smaller FPV facilities. Heneeo as the degree of mixing of water
below and adjacent to small-scale systems is relatively high, it s
reasonable to assume that the water quatity conditions measured
below thess systerns also partly reflect the conditions adiacent
to the systoms. This means in practice that the observed water
rempersture and oxygen cffects of the FPY pilot systems may
only partly reflext the effect thar o pasticular FPV design could
potentially cause when implemented at a larger scale

As discussed above, the warer quality effects of the three
small-scale FPY systems considered 1 this study secm to be Jess
pronounced than the effects of larger FPV facilities as reported
in previous studies, This sheds light on the possibilines of imple-
menting FIV without compromising water quality management
objectives. More specifically. an ppportune implementation solu-
tion of FPV that comoes to mind is the adoption of small-scale
sysrems. It is increasingly recognizad that the developmient of
small-scale renewable energy initiatiws witl make an important
contribution to the energy transizion (i i Pre-
vious rescarch has furthermore shown thaz the deployment of
small-scale FPV facilities is generally supported by the nca:by
community {Fax o7 3, 2022, which could facilitate FPV devel
opment and mmmmcmat:on processes. [n the specific case of
the pilot project considered i this study. the installed caparity
of the three FPV systems together adds up 1o around 130 kWp.
By comparison, this roughly corresponds to about 10 0 {30
residential rooftop FV installations (W Sl ) An

N
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expansion of the current scale and installed capacity could be
expected to increase the water quality impact of the three FPV
systems, but how and co what cxtent remains subjoct to further
investigation.

in the contexe of upscaling FPV technologzes, o will be impor-
tant to understand how water quality effocts taking place Jocally
(ie. directly below the FPY systems’ transiate into impacts on the
aguatic ecosystern at Large. In this rogard, not just the absolute
dimensions of the FPV systems play a role, but in particular the
lake surface coverage (or the ratio between the area covered
by the systems and area of the basin} will shape the degree to
which FPV deployment could induce changes to water quality
conditions. In the specific case of our study, the combined areal
extent of the FIV systems (about 1500 m”) in proportion to the
surface area of the Oostvoomse lake (about 270 ha) translates
into a lake surface coverage of less than 0.1%, which is clearly
much too Jow to cause any lake-wide impacts, Model outcomes
produced by Loow and W S LaTHEY indicate that impacts
on the aquatic ecosystem are most likely to take place with
lake surface coverages of about 50% or more, depending on the
water body in question and FBV-specific design characteristics
such as the degree of openncss, Our water guality data could
be used in conjunction with modebkng rools such as the DeltdD
application developed by Loos 300 oo beer {2007 to explore
how water guality conditions througheour the Oostvoomse lake
could respond 1o an increase in the surface coverage of the three
FPV system designs considered in our study.

in retrospect, i has become apparent that the Oostvoornse
lake may not have been the most suttable location to establish the
pilot project in relation to examining the water quality effects of
the FI? systems. On the one hand, the corrosive properties of the
brackish lake water seem to bave caused the monitoning equip-
ment to bocome increasingly less reliable over time. This might
have led to inaccurate meassurement results, For instance, the
dissobved ooygen concentration showed a gradually decreasing
trend. which might have been caused by a reduced performance
of the monitoring instruments over the course of the monitoring
peried. On the other hand. the aim of the pilot projoct was to gain
insight into the rechnical and ecological performance of three
different FPV system designs and test whether these designs are
adequate for 3 larger-scale application elsewhere. However, the
water quality apaltysis wok place under highly specific conditions
due to the brackish water of the Oostvoomsce lake, and the ob-
served warer quality effects reported in this study may therefore
not be well-transferable to other non-brackish study locations.
Finally, scale matters: the relatively modest scale of the employed
FIV systems raises uncertainty sbout the transforability of the
water guality outcomes to utitity-scale application.

NI

RN

5. Conciusion

In this study, the water quality effects of three different FI'V
system designs were examined through the in-situ monitoring of
a set of key water quality parameters, including light intensity.
dissolved oxygen concentration and water temperature. Data on
these parameters were collected below cach of the three FPV
systems and contrasted with reference data collected at open
water adjacent to the systems. Based on the results obtained in
this analysis, it can be concluded that the throe systems had only
a minor impact on the water quality.

Of the water quality parameters considered. the impact of the
systems on light availability was found to be most pronounced.
More specifically, our light intensity data show a decrease in the
availabiliey of light directly below the FPY systems, ranging from
about 73% to rearly 100% relative to the referonce measuremionts.
A reduction of suniight may cause shifts in fundamental biological

4903-2848-7326, v. 1
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processes such as primary production and change the functioning
of the aquatic ecosystem at Large. However. the effocrs of shading
caused by the FPV systems could be assumed ta be low given the
smail-scale of the pilot systems and their proportion in relation
to size of the Oostvoornse lake.

Beyond the impact on light intensity, we found no specific
evidence to supgest that the FPY systems adversely impact the
water quality in any other notable way. Generaily speaking. our
data show that over the course of the monitoring period, wa-
ter quality conditions such as water temperature, and dissolved
cxygen concentration were similar across the FPV and reference
monitoring locations. Even though we also recorded differences,
they tended to be inconsistent, meaning that the mwasured value
of 3 given water quality parameter at the location of the FPV
systems was not consistently higher or fower than the reference
measurement. As previous research has shown that water quality
effects caused by the deployment of FPV take place in 3 largely
consistent manaer, we may assume that inconsistent variation
berween the different monitoring locations is associated with
other factars, such as abrupt changes in weather conditions or
measurement eInoss.

Although our rescarch shosvs that the water quality impact of
the FPV systems was limited, it must be noted thar the results
reported here are highly case and context-specific and may not
similarly apply to projoct locations elsewhoere. The brackish water
of the Qastvoornse lake provide for highly specific water quality
conditions, and it is likely thar the offects of the FPV systems
are different when implemented on freshwater ecosystems. On
the other hand. the Oostvoomse lake has 3 considerabie stze
and water depth, which allows for relatively high water flow
velocities, currents and extensive water mixing This mixing ¢a-
pacity of the Oostvoomse lake may give nse to the situation
in which the water quality measurements directly below the
FPY systems partly reflect the water quality conditions in the
surrounding areas. Henee, to gain further insight into the water
quality cffects associated with different FPV system designs. it
would be required to papand the current scale of the systems or
evaluate how they change the water quality conditions of caimer
surface waters (e.g. shallow ponds and reservoirs of himited sizel
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News Release: Floating Solar Panels Could
Support US Energy Goals

New Study Shows Federally Controlled Reservoirs Could
Host Enough Energy To Power Approximately 100 Million
US Homes a Year

Jan. 14, 2025 | Contact media relations

For the first time, researchers have used more detailed criteria—like water depth and
temperature—to get a more accurate idea of how many floating solar panels some U.S.
reservoirs could hold. Even in their most conservative estimates, the country’s
reservoirs offer huge potential for future development and could host projects with
capacities of up to 77,000 megawatts. Photo from Getty Images

Federal reservoirs could help meet the country's solar energy needs, according to a new
study published in Solar Energy.

For the study, Evan Rosenlieb and Marie Rivers, geospatial scientists at the U.S.
Department of Energy National Renewable Energy Laboratory (NREL), as well as Aaron
Levine, a senior legal and regulatory analyst at NREL, quantified for the first time exactly
how much energy could be generated from floating solar panel projects installed on
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federally owned or requlated reservoirs. (Developers can find specific details for each
reservoir on the website AquaPV.)

And the potential is surprisingly large: Reservoirs could host enough floating solar
panels to generate up to 1,476 terawatt hours, or enough energy to power
approximately 100 million homes a year.

“That's a technical potential,” Rosenlieb said, meaning the maximum amount of energy
that could be generated if each reservoir held as many floating solar panels as possible.
“We know we're not going to be able to develop all of this. But even if you could develop
10% of what we identified, that would go a long way.”

Levine and Rosenlieb have yet to consider how human and wildlife activities might
impact floating solar energy development on specific reservoirs. But they plan to
address this limitation in future work.

This study provides far more accurate data on floating solar power’s potential in the
United States. And that accuracy could help developers more easily plan projects on
U.S. reservoirs and help researchers better assess how these technologies fit into the
country’s broader energy goals.

Floating solar panels, also known as floating PV, come with many benefits: Not only do
these buoyed power plants generate electricity, but they do so without competing for
limited land. They also shade and cool bodies of water, which helps prevent evaporation
and conserves valuable water supplies.

“But we haven't seen any large-scale installations, like at a large reservoir,” Levine said.
“In the United States, we don't have a single project over 10 megawatts.”

Previous studies have tried to quantify how much energy the country could generate
from floating solar panels. But Levine and Rosenlieb are the first to consider which
water sources have the right conditions to support these kinds of power plants.

In some reservoirs, for example, shipping traffic causes wakes that could damage the
mooring lines or impact the float infrastructure. Others get too cold, are too shallow, or
have sloping bottoms that are too steep to secure solar panels in place.

And yet, some hydropower reservoirs could be ideal locations for floating solar power
plants. A hybrid energy system that relies on both solar energy and hydropower could
provide more reliable and resilient energy to the power grid. If, for example, a drought
depletes a hydropower facility’s reservoir, solar panels could generate energy while the
facility pauses to allow the water to replenish.

And, to build new pumped storage hydropower projects—which pump water from one

reservoir to another at a higher elevation to store and generate energy as needed—some
developers create entirely new bodies of water. These new reservoirs are disconnected
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from naturally flowing rivers, and no human or animal depends on them for recreation,
habitat, or food (at least not yet).

In the future, the researchers plan to review which locations are close to transmission
lines or electricity demand, how much development might cost at specific sites,
whether a site should be avoided to protect the local environment, and how developers
can navigate state and federal regulations. The team would also like to evaluate even
more potential locations, including other, smaller reservoirs, estuaries, and even ocean
sites.

The research was funded by the Solar Energy Technologies Office and the Water Power
Technologies Office in DOE's Office of Energy Efficiency and Renewable Energy (EERE).

Access the study (see below) to learn more about the immense potential for floating
solar plants in the United States, or visit AquaPV to dig into the data on specific
reservoirs.

NREL is the U.S. Department of Energy's primary national laboratory for renewable
energy and energy efficiency research and development. NREL is operated for DOE by
the Alliance for Sustainable Energy LLC.
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Floating photovoltaic technical potential: A
novel geospatial approach on federally
controlled reservoirs in the United States

Author links open overlay panelEvan Rosenlieb, Marie Rivers, Aaron Levine

; 1. Introduction

The global floating photovoltaics (FPV) industry is a rapidly emerging sector of the
renewable energy industry with an average annualized growth of installed capacity of
142 % between 2014 (the year that global installed capacity surpassed 10 megawatts
direct current [MWdc]) and 2022 (the most recent year with data, with cumulative
capacity topping 13,000 MWdc) [1]. FPV provides a host of attractive benefits relative to
ground-mount photovoltaics such as increased panel efficiency because of cooling
effects and low shading, co-location with hydropower resources providing co-benefits in
hybrid systems, and potential reductions in water evaporation [2]. Some countries, such
as South Korea, have explicitly stated FPV development as necessary to meet their long-
term solar energy targets [3].

However, as the global FPV market has taken off, efforts to understand its role in future
energy systems is still in a nascent stage. The FPV technology faces its own unique
technical and engineering constraints, such as problems posed by currents or ice floes.
Understanding how much FPV may be reasonably developed when considering these
technical limitations—or the “technical potential” of FPV—is a crucial first step to
understanding its future pathway to development. To our knowledge, Spencer et al.
2019 was the first published paper that attempted to quantify FPV technical potential
(in its case, for dam reservoirs in the United States) [4]. In the 5 years since then, at
least nine other papers have been published that have quantified potential FPV
development in other regions, countries or globally. However, to our knowledge no
analysis has used spatially explicit methods that consider specific waterbody parameters
as limitations to FPV development. This type of analysis has been a standard used for
ground-mount solar and wind potential estimates for more than a decade [5], [6] but
has not yet been developed for this new segment of the renewable energy sector.

2.  1.1. Review of previous methods

As an initial step, we conducted a literature review for previous assessments of technical
potential FPV capacity. Although estimates of FPV capacity are frequently created for
case studies of a single reservoir or for a subsample of reservoirs [7], we focused on
studies that assessed capacity for all reservoirs fitting the study criteria within a defined
area (resulting in a sum estimate of FPV potential). Ten previously published papers
were identified that met our requirements. Of these 10 papers, only 1 paper—Lee et al.
2020—relied on spatially explicit methods to estimate the amount of developable area
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within each waterbody [2]. All other attempts to assess FPV potential have included
some criteria for which waterbodies should be considered for the assessment but
assume a flat percentage of each waterbody is developable for FPV and do not consider
any site-specific factors that may influence the amount of water suitable for developing
FPV. This method of estimating developable area for each waterbody may produce
reasonable results when summed over a large area but cannot help address the question
of which waterbodies may be the best targets for FPV development. Although other
papers have advanced our knowledge of FPV technical potential by examining other
relevant parameters such as evaporation mitigation and system performance, the
method of estimating the available area has remained remarkably the same.

Lee et al. 2020 used simple minimum and maximum buffers from shoreline as proxies
for other more specific factors [2]. Although this approach does incorporate site-specific
aspects of the waterbody, distance from shoreline is not something that would usually
render FPV development impossible alone; specific factors that may cause direct
incompatibilities for FPV development were not considerd (e.g., parts of reservoirs that
are too shallow). As such, we did not find any previous research that attempted to
quantify FPV potential using such site-specific factors that would preclude FPV
development. A summary of these papers is provided in Appendix A.

3.  1.2. Assessment Goal and Focus

This assessment aims to develop a novel geospatial method for the estimation of
technical potential in the U.S. context to update the current understanding of FPV
potential in the United States and apply a similar level of precision to estimates as used
for ground-mount solar and wind. Because this represents a significant task by itself,
this assessment focuses on technical limitations to FPV only and does not consider other
regulatory, social, environmental, or economic limitations, such as the locations of
recreation areas on reservoirs. In addition, this assessment estimates potential
installable capacity and expected annual generation.

This study focused on federally owned and regulated reservoirs in the United States that
fall under the jurisdiction of the U.S. Bureau of Reclamation (USBR), U.S. Army Corps
of Engineers (USACE), and/or are licensed hydropower projects by the Federal Energy
Regulatory Commission (FERC) to better assess U.S. technical potential on large bodies
of water as well as to understand the potential for hybrid FPV/hydropower projects.

4. 2. Methodology

The process for estimating the technically feasible waterbody area for FPV development
for the study populations of reservoirs, as described in more detail in the respective
subsections of the methodology section, follows the following steps.

The requisite data for reservoir geometry and attributes for federally owned and
managed reservoirs are collected by cross-referencing the base National Hydrography
Dataset (NHD) dataset on reservoirs with USACE, USBR, and FERC datasets to ensure
the reservoir belongs to the identified study population. Then, reservoirs with qualities
that would conflict with FPV development in any quanitity were excluded via spatial
intersection with datasets that indicate such conflicts. This process is detailed in Section
2.1, Reservoir Selection Criteria. Next, the proportion of each identified reservoir that
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may be developed is estimated. Spatial data representing the areas of each reservoir that
are not compatible with FPV development are estimated using available datasets
relating to conflicting reservoir attributes using spatial methods as described in Section
2.2, Developable Area Criteria.

5.  2.1. Reservoir selection criteria

The reservoir selection criteria are summarized in Table 1. The step of compiling a single
dataset of waterbody geometries for reservoirs that are either owned and managed by
USACE and USBR or form a reservoir that is part of a FERC licensed hydropower
project is conceptually straightforward. However, because of the differences in data
sources available that catalog these reservoirs, there are still spatial processing steps
required to do so with certain embedded assumptions. The other two waterbody
selection criteria were determined through consultation with experts in the FPV field
about what properties of waterbodies may be likely to pose prohibitive obstacles to the
development of FPV on the entire reservoir.

Table 1. Summary of criteria used for reservoir selection.

Reservoir Selection Criteria Rationale

NHD waterbody must be identified as belonging  Potential for large-scale and hybrid deployment.

to USACE, USBR, or a FERC licensed

hydropower project.

The waterbody must not be part of a USACE The large wakes caused by freight shipping vessels can render
maintained navigable waterway. an area unsuitable for FPV development.

The waterbody must not be located where there  The potential ice floes, heavy freeze/thaw cycles, and snow
is an average monthly low air temperature below  loading associated with very cold locations are incompatible
-15°C, with FPV development.

6. 2.1.1. Use of NHDPlusv2

To ensure all waterbodies in the analysis are represented by geometries of similar
precision and have similar attributes, reservoir locations for each category of reservoir
were cross-referenced with a single reservoir dataset, resulting in a study population of
reservoir polygon geometries and attributes that are all obtained from a single source.
The NHDPlusv2 data product of the NHD program was selected for this purpose
because it contains a variety of attributes that are useful for these modeling purposes. It
is additionally topologically aligned with a full flowlines network, allowing precise
modeling of stream and river inlet and outlet locations. The newer NHD High-
Resolution dataset was considered a possibility; however, at the time of analysis, it was
not released in its final version and did not contain completed attribute data over the
entire domain of analysis.

7. 2.1.2. USACE reservoir matching

The USACE reservoirs dataset obtained from the USACE data portal consisted of 401
reservoirs represented as polygon geometries. This dataset includes variables that
identify “dry” reservoirs (which are built for flood control and do not hold water under
normal circumstances) and water conservation areas, both of which are considered
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unsuitable for FPV. In this case, the original data source contains full reservoir
geometries, and reservoirs that intersect with navigable waterways were excluded before
joining with the NHDPlusv2 waterbody polygons. This ensures no waterbodies that
intersect with navigable waterways were falsely included because of differences in
waterbody spatial extent definitions between data sources. Once waterbodies that
intersect with navigable waterways were excluded, 300 USACE polygons were identified
as potential candidates for FPV.

These remaining 300 reservoirs were then spatially joined with the NHDPlusvz
waterbody polygons to find the NHD waterbodies corresponding with each USACE
reservoir. NHD reservoirs were considered as spurious pairings and thus discarded from
the study area reservoir selection if only a small portion of their polygon area
overlapped their intersecting USACE polygons. Because of different spatial precisions
and differing standards in how the spatial extents of reservoirs are defined, these 300
USACE reservoirs are ultimately associated with 517 NHD waterbodies.

8.  2.1.3. USBR reservoir matching

Locations for USBR reservoirs obtained from the USBR Reclamation Information
Sharing Environment (RISE) catalog came as point coordinates. Nearest neighbor
spatial joins were used to match point locations to NHD waterbodies. Initially, a
maximum search distance of 25 m was used to prevent points from incorrectly matching
with multiple waterbodies. The search distance was then incrementally increased by

50 m, and nearest neighbor joins were applied to the remaining unmatched USBR
points and NHD polygons. Waterbody names from the USBR data and NHD data were
compared for accuracy, and duplicate NHD waterbodies—caused by multiple associated
USBR points—were removed. Through this process, 188 USBR reservoir point locations
are associated with 148 NHD waterbody polygons. None of these polygons intersected
with USACE navigable waterways. Because the USBR’s primary responsibility is water
resource management in the arid and mountainous western United States where most
waterways are not suitable for navigation, this lack of intersection with USACE
navigable waterways is not a surprise.

9. 2.1.4. FERC licensed hydropower reservoir matching

Reservoirs associated with FERC licensed hydropower projects were determined using
the Existing Hydropower Assets (EHA) dataset for 2022 and the Hydropower
Infrastructure — LAkes, Reservoirs, and Rlvers (HILARRI) dataset v1.1, both obtained
from the Oak Ridge National Laboratory Hydrosource data portal. The EHA dataset
contains point locations (latitude and longitude) and key characteristics including FERC
license status for 2,298 currently operational U.S. hydropower and pumped storage
hydropower plants. The HILARRI dataset “is a database of links between major datasets
of operational hydropower dams and powerplants, and inland waterbodies” and allows
for joining EHA assets and NHD waterbodies through ID. The EHA and HILARRI data
were joined by a common ID field and then filtered to include only FERC licensed
hydropower projects associated with a reservoir. This is accomplished by filtering for
assets categorized by HILARRI as “Hydropower dam associated with reservoir and
power plant,” “Power plant associated with reservoir; no inventoried dam,” or
“Hydropower dam associated with reservoir; no power plant.” This results in 642 FERC
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licensed reservoir assets and an associated 511 NHD waterbodies. After removing
reservoirs that intersect with navigable waterways, 503 FERC associated waterbodies
remain.

10. 2.1.5. Combined reservoir study population

The down selecting of reservoirs described in the previous sections resulted in 1,131
unique NHD IDs, which is somewhat less than the sum of the individual categories
(1,168) because in certain cases a reservoir was identified as being matched with more
than one source. During development of the methods, it was discovered certain adjacent
NHD waterbodies are treated as two separate waterbodies by the NHD, where they
should be treated as a single waterbody for purposes of this assessment. After merging
these polygons, a final number of 1,052 USACE, USBR, and FERC licensed hydropower
reservoirs outside navigable waterways were identified.

A small proportion (95) of reservoirs noted in the source datasets were not found in the
NHDPlusv2 dataset. Almost all unmatched reservoirs were small reservoirs of
approximately 1 ha or smaller. Although there does not appear to be a hard size limit for
waterbodies in the NHDPlusv2 dataset, there are very few waterbodies of this size or
smaller included—and those small reservoirs probably fall below the spatial precision of
the methods used to produce the NHDPlusvz. As the generation capacity of FPV
systems that could fit on these reservoirs would necessarily be limited by their surface
area, it is not expected their inclusion would have a significant impact on estimated FPV
capacity. In addition, it is common for these small unmatched reservoirs to be
“pondages” or slightly enlarged sections of rivers behind run-of-the-river dams. Not
only are these waterbofies generally small, but they are also likely to have quicker
currents and otherwise be unlikely candidates for FPV development.

However, there were also some remaining larger reservoirs that were unable to be
matched, such as Lake Nighthorse in Colorado, which was confirmed to be filled after
the surveying of the NHDPlusv2. Only two unmatched reservoirs with no apparent
records in the NHDV2 were found that were confirmed to both be large enough and old
enough to be included: the neighbaring Eastman and Hensley USACE reservoirs in
California. Potentially, the use of a higher resolution and newer dataset, such as the
NHD High Resolution when it is finalized, could solve these issues.

11.  2.1.6. Temperature exclusion

Multiple colder climate factors can pose challenges for FPV development, chief among
them ice floes whose momentum can stress float moorings past the limits of reasonable
engineering [8]. The presence of ice floes is a complex hydrological process that depends
on several interactive waterbody properties such as waterbody volume and depth, water
velocity and circulation, salinity, and wind patterns that requires a detailed site analysis
and defies a nuanced analysis at the continental scale of assessment, Other colder
climate factors that may pose considerable challenges for FPV development include
heavy freeze—thaw cycles and snow loading and are similarly difficult to estimate from
continental-scale publicly available datasets. Because of these factors, the lowest
monthly average low air temperature obtained from the WorldClim suite of data
products was used as a proxy screening to exclude reservoirs in locations likely to be
influenced by these colder climate factors.

4803-2648-7326, v. 1



NJDEP Permit Readiness Checklist Form Jan 2025
Page 83 of 111

Although this exact proxy value is ultimately uncertain, a cutoff value of —15 °C was
chosen via consultations with industry experts as a reasonable value. The minimum
temperature variable of the 2.5-minute resolution WorldClim product was associated
with reservoirs by taking the lowest value of any intersecting raster cells for each
reservoir polygon. The application of the —15 °C cutoff leads to the exclusion of 193
reservoirs, mostly in northern interior states such as Minnesota and North Dakota and
parts of northern, interior New England as well as in high-altitude reservoirs in the
central and northern Rockies. This resulted in a final study area population of 859
reservoirs with a total surface area of 19,345 square kilometers.

12. 2.2, Developable area criteria

Even though a waterbody may be potentially suitable for FPV, development may not be
feasible in all areas of that waterbody. Therefore, we established criteria for developable
areas within waterbodies. Because shallow water cannot support FPV, areas with water
depths below 1 m were excluded. Based on discussions with FPV developers, FPV floats
and moorings are not engineered to withstand currents that exceed 2 m per second
(m/s). Therefore, waterbody areas near inlets and outlets were excluded. NHD flowlines
were used to identify inlet and outlet locations on study area waterbodies. FPV
components can be designed to withstand repeated groundings caused by water level
changes if the bottom of the waterbody is flat enough. FPV should be installed only in
areas with underlying floors with steep slopes if the waterbody will not go dry. A model
of the underlying floor of the waterbody (or bathymetry) was used to estimate freeboard
area as a function of fill volume and to calculate floor slope. Finally, a 100-meter buffer
from dams was used because of anticipated high currents near outflows and spillways
and space that may be needed for dam maintenance. A summary of these criteria is
shown in Table 2.

Table 2. Summary of criteria used to determine developable area,

Developable Area Rationale

Area must have an estimated depth of at least | m. Not deep enough to support FPV development

Area must not be close enough to an inlet or outlet 2 m/s identified through discussion with developers as the
so surface currents may exceed 2 m/s. highest current that FPV floats and moorings are engineered
to withstand

Area must be in a location that will still hold water  FPV developments can be designed to survive repeated

at low waterbody volumes or be on a waterbody grounding if the underlying waterbody floor is flat enough;
whose bathymetry is flat enough so floats may be  if the waterbody floor is steep, FPV must be located where
designed to be grounded. the waterbody will not become dry

Area must be at least 100 m away from a dam. Areas close to dams are more likely to experience high

currents because of either outflows or spillways and also
may need space for maintenance

13. 2.2.1. Bathymetry estimation

Bathymetry is a necessary piece of information to determine many of the developable
area criteria. It can be used not only to find shallow areas of reservoirs but also to
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estimate the areas of the reservoir that will still hold water at low volumes and how flat
the exposed floor will be when dry.

High-quality bathymetry surveys of freshwater lakes are not commonly available.
Although some surveys are available for certain large USBR reservoirs and a small
number of other reservoirs surveyed by USGS, there is nothing approaching a
comprehensive bathymetry dataset for the reservoirs considered in this assessment.
Although commercial bathymetry data are often available for use by boaters and
fishermen, even licensed use of these data does not allow for the use of the raw survey
data required for the type of analysis needed for this assessment.

The GLOBathy dataset provided an ambitious solution to this dearth of freshwater
bathymetry data when it modeled bathymetry for more than 1.4 million waterbodies
found in the Global HydroLakes data [9]. In addition, the dataset was validated against
available bathymetry surveys with generally good results. Although an excellent
resource, its lack of pairing with a topologically aligned rivers dataset (such as the NHD)
greatly limited its potential use for this assessment. Reservoir polygon and river line
geometries that are not topologically aligned causes not only imprecision in the location
of inlets and outlets but also many cases of false inlets and outlets.

Therefore, it was necessary to compute modeled bathymetry for the NHD polygons used
for this assessment. The estimation methods used by the GLOBathy dataset are easily
replicated given a value for the maximum depth of the waterbody, and code to replicate
the modeled bathymetry is provided along with the dataset. In combination with the
waterbody depth estimates provided for all on-river reservoirs as part of the NHDPlusvz
dataset, this allows for the imputation of modeled bathymetry using the GLOBathy
method to the NHDPlusv2 polygon geometries. For the 140 reservoirs in the study
population that are off-river for which the NHDPlusv2 dataset does not provide
maximum depth estimates, the maximum depths were estimated using the same
methods used for the NHDPlusv2, provided by the lakemorpho R package. Maximum
depth estimates were not able to be calculated for 13 reservoirs because the lakemorpho
package did not generate valid depth estimates. Manual examination revealed these
reservoirs to be either very small or very flat marshy areas, implying they are likely very
shallow. In both cases, the reservoirs were determined likely poor candidate locations
for FPV development.

For the rest of the 846 reservoirs, modeled bathymetry rasters were created and used to
model the other necessary reservoir attributes. These bathymetry rasters were used as
templates for all other rasters so the spatial resolution and extent of all rasters produced
subsequently are defined to match those of the bathymetry rasters. Slope rasters were
created from the bathymetry rasters using the GDAL DEM tool. A Python script was
used to estimate the waterbody area at a given percentage of maximum volume. These
three outputs (bathymetry, slope, and waterbody area) give the information necessary to
answer two of the four developable area criteria.

It is important to note the modeled bathymetry created by the GLOBathy method
creates idealized and smoothed bathymetry estimates compared to real-world
waterbody floors. Although these data are useful to help understand if the reservoir
floors are generally deep or generally shallow—or whether the reservoir floors are
generally steep or generally level—the use of the modeled data means the developable
criteria related to the bathymetry data are less spatially precise than other criteria used
in the study. With this added uncertainty from the modeled data in mind, two values for
the reservoir volume assumption and floor slope were used, respectively, to examine the
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sensitivy of the outputs to the values used. The values chosen for these cutoffs are
discussed in 2.2.2 Reservoir volume and area criteria, 2.2.3 Floor slope criterion, and
the results are discussed in Section 3.1.

14. 2.2.2. Reservoir volume and area criteria

The minimum water volume that a reservoir may be expected to experience varies
widely, depending on the primary use of the reservoir and the climatic conditions of the
reservoir and the streams/rivers that serve as its inflow. In extreme examples, a
reservoir built for pumped-storage hydro may regularly fluctuate (known as the “normal
operating range”) between 100 and 15 percent volume or below. Reservoirs used for
water resource management in the arid West are commonly well below maximum
capacity—for instance, Lake Powell and Lake Mead have recently hit all-time lows of

22 % and 27 % full, respectively [10], [11]. Most reservoirs, particularly in less arid parts
of the country, are typically operated at much higher levels with typical minimum water
volumes of reservoirs in the Missouri, Columbia, and Tennessee river basins being 40,
70, and 50 %, respectively [12].

Incorporating minimum water levels that are specific for each reservoir, although ideal,
is a difficult task with only a subset of reservoirs having comprehensive water level data
available. There has been recent progress in modeling water level variation for less data-
rich reservoirs, but results are not available in a format easily applicable to the
reservoirs considered.: Instead, minimum water levels of 25 % and 35 % were examined
for all reservoirs in the study area, representing values below or close to the minimum
expected volume for most of the reservoirs in the study population. Rasters of the
expected reservoir surface area at both volume levels are generated for all study
population reservoirs using the modeled bathymetry as an input.

15. 2.2.3. Floor slope criterion

The use of slope as a criterion for whether the ground is level/regular enough to support
the grounding of FPV floats is an abstraction of the factors that could preclude an area
for FPV development. For example, localized changes in aspect or surface roughness
may pose a problem for FPV floats even if the slope is not very steep on an absolute
basis. This is similar to the way that slope has been used as an overall proxy of
topographic suitability for development for land-based utility-scale PV technical
potential assessments, where a cutoff of 5 % has commonly been used, or concentrating
solar power (CSP), where a cutoff of 3 % has been used [5].

Much like these cases, only a detailed site analysis with bathymetric surveys can show
the exact developable areas supported by the underlying topography of the land. To
choose conservative values for the slope criterion, cutoffs of 3 % and 2 % are used as a
marker of whether the reservoir floor is generally flat enough to support the grounding
of FPV floats. Because the smoothed bathymetry data are not detailed enough to specify
which areas of the reservoir floor are above or below these thresholds, the average slope
of the entire reservoir floor is used. If the average slope of the reservoir floor is above the
threshold, the entire reservoir is considered unsuitable for grounding of floats, and FPV
development is assumed to be limited only to areas that are continuously filled with
water. If the average slope is below the cutoff, 75 % of the dry area of the reservoir with a
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water depth of at least 1 m is assumed to be developable—reflecting even in the flattest
of reservoirs there will still be localized areas of less floor suitability.

16. 2.2.4. Inlet, Outlet, and dam buffers

Consultation with industry experts vielded a general rule that FPV should not be
considered in areas where surface currents may exceed 2 m/s. Although areas closer to
inlets and outlets are clearly more likely to experience swift currents than areas far from
them, the distance from which FPV should be located is a function of the maximum flow
rate and velocity of the inlet or outlet as well as the three-dimensional shape of the
reservoir at the location of the inlet and outlet and potentially the relative temperature
and salinity of the inflowing water and the reservoir.

To approximate likely areas of current influence from inlets and outlets, monthly
average predicted values for flowline velocity and flow volume were used from
intersecting NHDPlusv2 flowlines. First, we determined whether the intersecting
flowline is likely to exceed 2 m/s. The highest average monthly flowline velocity times a
factor of 10 is assumed to be approximately the highest instantaneous velocity produced
by the flowline. If this value is not greater than 2 m/s, a small 10-meter buffer from the
inlet or outlet is assumed.

In cases where this value does exceed 2 m/s, the distance from which the inlet or outlet
may cause currents greater than 2 m/s is assumed to be proportional to the square root
of the maximum monthly flow volume. Although this scaling is not mechanistically
based, it is informed by the modeled tailrace and forebay currents modeled at a variety
of water volume flows on several dams on the Columbia and Snake rivers [13]. The
scaling was chosen so the buffer distances are roughly proportional to the hydraulic
extents modeled for these dams at similar water volume flows. The report suggests the
largest hydraulic extent seen in the sample dams is 11,500 feet in the tailrace of the
Bonneville dam in the high-flow 450 cubic feet per second (kfs) rate scenario, whereas
approximately a half a mile to a mile is more typical of hydraulic extents for dams
modeled with flow rates of 120 kefs or higher. As such, most inlets and outlets seen in
the reservoirs of this study that have flow rates measured in the single-digit kefs range
are expected to have quite low areas of influence in terms of currents.

For a buffer from dams, representing a maintenance and safety area, a flat buffer of

100 m is assumed—although most dams are also outlet locations and may have greater
buffers because of the current exclusion. Dam locations are found by snapping the point
Jocations of nearby dams found in the National Inventory of Dams to the closest location
on the exterior of the reservoir. Buffers for inlets, outlets, and dams are produced as
vectors and converted into rasters for the final developable area analysis.

17. 3. Results

Total developable area for each reservoir (see Fig. 1) was calculated by layering all
rasters corresponding to the developable area criteria to find the remaining surface area
of each reservoir that is not excluded by any criteria. This analysis was repeated for each
of the four combinations of the two minimum reservoir volume thresholds and the two
maximum reservoir floor slope thresholds. The final metrics calculated for each
waterbody are total FPV developable area in meters squared, the percentage of the
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maximum reservoir surface area that is estimated to be developable, an estimate for the
generation capacity in MWdc that that area could support by applying a power density
assumption of 1 MWdc per hectare to the developable area estimates, and
corresponding estimated generation in gigawatt-hours per year (GWh/yr). Generation
estimates were calculated by associating waterbodies with the closest National Solar
Radiation Database coordinate and modeling generation using the Renewable Energy
Potential model (reV). Estimates assumed 8,760 operating hours per year, an 11-degree
fixed tilt, a 0.7 ground cover ratio, a 1.3 inverter load ratio, and a multiplier of 1.03 to

account for the cooling effect of water on FPV units.
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Fig. 1. Example of application of developable area criteria.
This capacity density assumption is conservative and is meant to include the entire
footprint of the development—not just panels and floats but required maintenance and
safety buffers, fencing, and any other materials that take up waterbody area. This
number was estimated based on an analysis of existing plants in the United States as of
2018 in Spencer et al. (2019); higher estimates have been used in the literature such as
1.2-MWdc in Mahmood et al. (2021), but we use the conservative estimate [4], [14].
These values are high relative to ground-mount solar because of the low tilts and high
panel packing densities used for FPV developments relative to ground mount. These
configurations minimize wind loading and the number of floats needed at the trade-off
of potentially higher cosine losses because of suboptimal tilt and higher interrow
shading between panel rows; the magnitude of this trade-off is a function of latitude and
irradiance regime.

20. 3.1. Sensitivity analysis

The total estimated potential installed capacity in MWdc for each of the four scenarios is
shown in Table 3. The average developable percentage of each reservoir for each of the
four scenarios is shown in Table 4. Note this mean is not weighted by size of reservoir.
Table 3. Summary of installed capacity results by scenario.
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Empty Cell 25 % Minimum Water Volume 35 % Minimum Water
Volume

2 % Slope 861 GW direct current {dc) (1,221 terawatt-hours alternating 961 GW dc (1,364 TWh ac)

Cutoff current [TWh ac])

3 % Slope 955 GW de {1,347 TWh ac) 1,042 GW de (1,476 TWh

Cutoff ac)

Table 4. Summary of percent reservoir developable results by scenario.

Empty Cell 25 % Minimum Water Volume 35 % Minimum Water Volume
2 % Slope Cutoff 281 % 336 %
3 % Slope Cutoff 327 % 370 %

The estimated developable capacity ranges from 861 GW in the most restrictive scenario
to 1,042 GW in the least restrictive scenario—an increase of 21 % vs. the most restrictive
scenario. This is a meaningful difference; however, it does not represent a difference of
magnitude large enough to suggest the thresholds used are poorly specified. These
numbers are also broadly compatible with the Spencer et al. (2019) analysis finding a
potential capacity of 2,116 GW in the United States on a less-restrained study population
of reservoirs (including reservoirs not federally owned and managed with a total of
24,419 manufactured waterbodies considered). The analysis in Spencer et al. assumed a
flat 27 % developable area that was based on the average waterbody coverage of existing
FPV installations in the United States. The average developable percentages seen in our
assessment range from 28.1 % in the most restrictive scenario to 37.1 % in the least
restrictive scenario, a range higher than the average 27 % found in the Spencer et al.
(2018) assessment. This is potentially because our analysis considers only technical
barriers to development, whereas the analysis of area used by existing installations
reflects other regulatory, social, and economic barriers as well.

We believe our sensitivity analysis does not provide any reason to assume the criteria
chosen are unreasonable when applied as single thresholds across such a heterogenous
population of study reservoirs. Such single thresholds are certainly overly conservative
or liberal on a case-by-case basis but likely represent a reasonable approximation of
potential capacity on average using novel, spatially explicit methods tailored to specific
factors affecting FPV development. For brevity and to present the potential
conservatively, from this point the size and spatial distribution of only the most
restrictive scenario will be discussed. Summary charts for other scenarios are included
in Appendix C.

21. 3.2. Size distribution

Of the 846 systems considered, 85 or just over 10 % of the reservoirs were found to have
a developable capacity of 0 MW, either because of being too shallow or being small and
excluded by inlet, outlet, or dam buffer exclusion zones. The potential system size
distribution of the remaining 761 reservoirs is shown in Fig. 2. The corresponding
potential generation distribution is shown in Fig. 3.
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Fig. 3. Distribtuion of expected generation of systems.
The size of estimated potential systems ranged from 10 kW direct current (kWdc) to

76.6 GW direct current (GWdc). Although 10 kW likely represents an unrealistically
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small system, only a small proportion of reservoirs are estimated to be in this far left-
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hand side of the distribution: 2.5 % of reservoirs with nonzero capacity estimates have
estimated sizes below 100 kW, and 10 % of reservoirs with nonzero capacity estimates
have estimated sizes below 1 MW. Most reservoirs—57 %—are between 10 MW and 1
GW in size with a median of 123 MW. The estimated generation of potential systems
ranged from 12 MWh/yr to 130 TWh/yr. Approximately 35 % of waterbodies have an
estimated generation between 100 GWh/yr and 1 TWh/yr.

The wide range of system sizes reflects not only differences in estimated developable
percentage between reservoirs but also the large variation in the size of reservoirs in the
study population. The distribution of developable percentages for reservoirs, controlling
for this factor, is shown in Fig. 4.
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Fig. 4. Distribution of reservoir percent developable area.
The estimated developable area percentages for reservoirs with nonzero capacity range
from 2 % to 81 %. Although estimated percentages anywhere along this range are not
rare, there is a marked clustering of estimates around the median estimate of 28 %, with
58 % of reservoirs having estimates between 20 % and 40 %. Despite this clustering of
reservoirs at the central tendency, the range of developable area estimates produced
shows how important the spatially explicit criteria considered in this assessment are;
flat percent developable assumptions can be either significantly low or high depending
on site-specific factors.

«10%  10-20% 20-30%

22, 3.3. Spatial distribution

A map of the spatial distribution of results is shown in Fig. 5.
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Fig. 5. Map of spatial distribution and size of potential FPV systems.
FPV potential is well-distributed throughout the country outside of the areas where the
cold temperature cutoff removed potential reservoirs from consideration. The reservoirs
with the largest capacities are generally found in the southeast and southern plains
states where dense river networks support large numbers of reservoirs built for flood
control, hydropower, and other mixed uses. Associating potential capacity by state by
assigning capacity in reservoirs that cross state boundaries via area weighting shows
three states are outliers in sum capacity relative to other states: Texas, California, and
Oklahoma with 137, 102, and 84 GW of potential capacity, respectively. The state with
the next largest capacity is Montana with 44 GW; the median state has a potential
capacity of 9.6 GW. Under this conservative scenario, Texas contains approximately
16 % of the nation’s total FPV capacity.

23. 4. Discussion and limitations

The results of this assessment show two primary takeaways:
.« 1

Accounting for specific technical limitations relevant to FPV development, there
is still likely a very high technical potential for FPV on reservoirs in the United
States. Even in the most conservative scenario considered for this subset of
federally owned and regulated reservoirs, the estimated potential for FPV is more
than half the PV capacity estimated to be required for a decarbonized U.S,
electricity grid in 2050 (861 GW vs. 1600 GW) [15].

e 2,
The spatially explicit criteria used in this study show the developable area of a
reservoir expressed as a percent of the total area can vary widely, depending on
site-specific factors for each reservoir. This highlights the shortcomings of
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methods that assume a flat percentage of reservoir area as developable and the

need for continued work to refine these efforts.
As the first attempt to apply such methods for an assessment of FPV potential, there are
several limitations and potential extensions to this work in future.
As discussed previously, the purpose of this assessment is to assess the potential for FPV
development purely from a standpoint of technical feasibility; the assessment does not
consider limits to development posed by other regulatory, social, environmental, or
economic factors—which are likely to be substantial. If these estimates are properly
understood for what they are, they represent an important starting point from which
more limitations can be added. For example, the results of this analysis could be used as
a reference for an upper bound of the potential an environmental analysis could use to
further constrain as a result of environmental factors. As a greater understanding of
these potential limitations is achieved, adding them onto the current work in a spatially
explicit manner serves as a natural extension of this work. Including development
exclusions for recreation areas in reservoirs represents a straightforward and important
example of such an extension.
Similarly, another extension of this work would be to apply similar methods to a less-
constrained population of reservoirs, including other reservoirs, natural waterbodies,
and potentially estuaries and marine offshore. It should be noted, however, the less
similar the waterbody types are to the reservoirs considered in this paper, the more
likely it is for different datasets to be required and different exclusion criteria to be
developed and applied.
Of the criteria considered in this assessment, many depend on the modeled bathymetry
data. Although this represented the best available option for complete coverage for the
reservoirs considered, there are many potential shortcomings compared to actual
bathymetric survey data. In addition to the modeled bathymetry being too smooth
relative to real bathymetry, the form of most reservoirs considered in this assessment
caused by dams placed along major rivers causes a bias in average depth along the
direction of the river (upstream sections are more shallow; downstream sections are less
shallow). This bias is not accounted for using GLOBathy’s modeling algorithm. The
impacts of the modeled data can be compared to real bathymetry where available and
new algorithms developed to better represent dammed river reservoirs.
Although the spatially explicit exclusions of this assessment allow for considerably more
tailored results to each waterbody than methods previously used for FPV assessment,
many criteria used can be further specified to each waterbody instead of following
study-wide thresholds. Specifically, cold climate exclusions could be further refined
from a temperature cutoff to better represent actual ice floe and snow loading impacts.
Reservoir minimum volume assumptions could be adjusted based on each reservoir’s
use and climate. The influence of changing climatic conditions could be examined on
minimum reservoir volume and inlet/outlet buffers, which is not considered in this
assessment.

24. 5. Conclusion

This assessment outlines a novel geospatial method to assess FPV technical potential
accounting for factors specific to FPV technology on federally owned and regulated
reservoirs in the United States. The results of the analysis show ample technical
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potential for FPV development on these reservoirs, ranging from 861 to 1,042 GWdc
depending on assumptions, which is consistent with previous studies that have
attempted to quantify FPV potential. However, unlike these studies, this assessment
shows high variability of reservoir suitability for FPV development based on site-specific
factors. This serves as an important improvement that will help better inform not only
how much FPV capacity may be available but also where this capacity may be more
likely to be built.
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28. Appendix A. . Table of previously published assessments

Title Extent Waterbody Input Study Area Criteria Developable Area

Dataset Criteria
Floating photovoltaics  The Waterbody Artificial irrigation ponds Flat percentage
systems on water province of  Information assumptions of 25,
irrigation ponds: Jaén in maintained by the 50, and 100 % of
Technical potential Spain System of waterbody surface
and multi-benefits Multiterritorial area
analysis [16] Information of

Andalusia
Energy production Global Global Reservoirand  All reservoirs Flat percentage
and water savings Dam Database assumption of
from floating solar {GRanD), 30 % with a
photovoltaics on Georeferenced maximum size cap
global reservoirs {17] Global Dam and

Reservoir

{GeoDAR), and

OpenStreetMap

(OSM)
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Title

Extent

Waterbody Input
Dataset

Study Area Criteria

Developable Area
Criteria

Floating Solar PV and
Hydropower in
Australia: Feasibility,
Future Investigations
and Challenges [14]

Floating Photovoltaic
Systems: Assessing
the Technical
Potential of
Photovoltaic Systems
on Man-Made Water
Bodies in the
Continental United
States [4]

Techno-economic
potential and
perspectives of
floating photovoltaics
in Europe [18]

Technical potential of
floating photovoltaic
systerns on artificial
water bodies in

Brazil [19]

Hybrid floating solar
photovoltaics-
hydropower systems:
Benefits and global
assessment of
technical potential [2]

A sound potential
against energy
dependency and
climate change
challenges: Floating
photovoltaics on water
reservoirs of

Turkey {20]

Assessment of
floating solar
photovoltaics potential
in existing
hydropower reservoirs
in Africa [21]

4903-2648-7326, v. 1

Australia

Continental
u.s.

Europe

Brazil

Global

Turkey

Africa

Not clear

National Inventory
of Dams (NID) from
U.S. Army Corps of

Engineers and
National

Hydrography Dataset
{(NHDj} from USGS

Global Reservoir and

Dam Database
{GRanD)

Waterbody data
maintained by the
Brazilian Water
Agency

Global Reservoir and

Dam Database
{GRandD)

Waterbody data
maintained by the

General Directorate

of State Hydraulic
Works

Reservoir data from

satellite data

previously developed

by authors

Hydropower reservoirs

Manufactured waterbodies
filtered to exclude reservoirs
below a minimum depth, below
a minimum size, outside of a
maximum transmission buffer,
or with an incompatible

primary use

Manufactured waterbodies
filtered to exclude reservoirs
below a minimum depth, below
a minimum size, or with an
incompatible primary use

Artificial/manufactured
waterbodes outside of protected

areas

Freshwater reservoirs with
filters to exclude reservoirs
outside of a maximum distance
from transmission lines outside
of minimum and maximum

latitude

“Constructed water reservoirs,”
all purposes considered; filters
to exclude reservoirs below a
minimum water area and
located within protected

wetlands or special

environmental reserve areas

A total of the 146 largest
hydropower reservoirs in
Africa in 2016 with an installed

capacity » S MW

Flat percentage
assumptions of 1,
5,10, and 15 % of
waterbody surface
area

A flat percentage
assumption of

27 % of waterbody
surface area

A flat percentage
assumption of | %
of waterbody
surface area

A flat percentage
assumption of | %
of waterbody
surface area

Nine scenarios
with varying
shoreline buffers
(minimum buffers
of 0, 50, and

100 m and
maximum buffers
of 500, 1,000, and
2,000 m)

A flat percentage
assumption of
10 % water
surface coverage

Flat percentage
assumptions of 25,
50, and 100 % of
waterbody surface
area
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Data Source

Dataset

Purpose

United States Army Corps of
Engineers (USACE) Geospatial
Data Portal

USACE Geospatial Data Portal

Bureau of Transportation Statistics
(BTS) Open Data Portal

U.S. Bureau of Reclamation
{USBR) RISE Data Catalog

ORNL Hydrosource

ORNL Hydrosource

USDA EPA

USDA EPA

USDA EPA

WorldClim

USACE Reservolrs

National Inventory of Dams

Navigable Waterways
Network Lines

RISE Point Location

EHA 2022

HILARRI

National Hydrography
Dataset plus v2 Flowlines

National Hydrography
Dataset plus v2 Waterbodies

National Hydrography
Dataset plus v2 Hydrology
Rasters

Average Minimum
Temperature

Identification of USACE reservoirs

Identification of location of dams on
reservoirs; reservoir attribute cross-
referencing

Identification of freight shipping routes

Identification of USBR reservoirs

ldentification of Federal Energy Regulatory
Commission (FERC) hydropower project
TESErvoirs

Identification of FERC hydropower project
reservoirs

Identifications of locations of inflows and
outflows of reservoirs

Waterbody polygons used to define
waterbody extents; lake morphology data used
to mode! bathymetry

Used to estimate waterbody depth for subset
of reservoirs that did not already have value
estimated

Identification of areas prone to heavy freezing

30. Appendix C.. Summary charts of Additional scenarios
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1. Download: Download high-res image (136KB)
2. Download: Download full-size image
Fig. 9. Capacity distribution of reservoirs with 35% minimum fill assumption and 2%

maximum slope assumption.
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2. Download: Download full-size image
Fig. 11. Percent developable distribution of reservoirs with 35% minimum fill
assumption and 2% maximum slope assumption.
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Bald Eagle Assessment in the Wanaque
Reservoir Area

February 23, 2024

Mr. Felix Aguayo

Vice President, Business Development
Nexamp Solar, LLC

101 Summer Street, 2™ Floor

Boston, Massachusetts 02110

Re:  Bald Eagle Assessment
Wanaque Reservoir Floating Solar Array
“128021 Wanaque BTM Floating PV”

Dear Felix:

EcolSciences. Inc. has completed an initial habitat assessment of Wanaque Reservoir for the State-
endangered bald eagle (Haliaeetus leucocephalus) to address concerns raised by the New Jersey
Department of Environmental Protection (NJDEP) Endangered and Nongame Species Program
(ENSP) that a proposed floating solar array may impact eagle nesting, foraging, and wintering
habitats and the fisheries resources they depend on.

As presented below, the habitat assessment involved reviewing the annual New Jersey Bald Eagle
Project reports prepared by the NJDEP Endangered and Nongame Species Program (ENSP),
reviewing NJDEP Landscape Project mapping, and a site inspection to locate eagle nests and
observe eagle activity at Wanaque Reservoir.

Annual ENSP Bald Eagle Reports

The annual New Jersey Bald Eagle Project reports provide an update on the state’s nesting
population, noting the success or failure at each known nest site.  As of 2023, ENSP and their
volunteers were monitoring 286 nest sites. Two nests had been documented at Wanaque Reservoir
and are referenced as Wanaque A and Wanaque B, According to the 2023 report, the mapped

* New Jersey Department of Environmental Protection, Division of Fish and Wildlife, Endangered and
Nongame Species Program, 2024. New Jersey Bald Eagle Project, 2023, Available at: Bald Eagle Report - 2023

(ni.gov)
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locations of these nests are approximately 3.5 miles north and 1 mile west of the proposed solar
array, respectively.

The ENSP reports provide dates for incubation, hatching, fledging, and other notes for each
documented nest. Data for Wanaque A and Wanaque B has been collated into Tables 1 and 2 on
the following page.

Table 1: Wanaque A Nest Data

Year | Incubation | Hatching | Banding | Fledging | Number Fledged | Failed Date Notes
2023 2/24 4720 7/6 1

2022 2/24 0 Unk

2021 T New nest location
2020 No dota

2019 No doto

2018 No data

2017 1

2016 Unk 1

2015 3/30 8/1 1

2014 3/12 4/16 1

2013 2/24 6/22 2

2012 2/18 3/25 6/17 1

2011 2/27 4/3 7/10 2

2010 2/17 4/11 6/4 1 New nest tree
2009 2/27 5/10-unk

2008 2/8 3/29 6/22 3

2007 2/23 3/30 5/11 6/26 3

2006 3/5 4/2 ~6/24 2

2005 4/2 4/24 July 2 New nest discovered 3/20

Source: NJDEP, DFW, ENSP. New Jersey Bald Eagle Project. Available at: NJDEP| Fish & Wildlife | Raptors in NI

Table 2: Wanaque B Nest Data

Year | Incubation | Hatching | Banding | Fledging | Number Fledged | Failed Date Notes
2023 2/24 4/13 U

2022 <4/2 4/9 7/2 3

2021 3

2020 Unk Unk Unk 3

20198 No dota

2018 No dato

2017 2

2016 Unk 2

2015 3/30 8/2 2
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! { |
2014 3/12 4/16 J 2 [ New pair

Source: NIDEP, DFW, ENSP. New Jersey Bald Eagle Project. Available at: NJDEP, Fish & Wildlife | Raptors in NJ.

In addition to nesting data, the New Jersey Bald Eagle Project reports formerly provided results
of eagle counts conducted each winter. Prior to 2014, New Jersey participated in the National
Mid-Winter Eagle survey every January. Results were provided in the annual reports from 2000
through 2013.  The survey included a transect grouping Wanaque and nearby Monksville
Reservoirs together with data readily available from 2000 through 201 1. Table 3 lists the number
of eagles counted at these waterbodies during the NJ Midwinter Eagle Survey.

Table 3: Wanaque & Monksville Reservoirs NJ
Midwinter Eagle Survey Data

Year | Total Bald Eagles Adult Immature

2011 4 4 0
2010 4 2 2
2009 7 1 5
2008 8 3 5
2007 5 3 2
2006 3 3 5
2005 7 2 5
2004 8 4 4
2003 8 2 6
2002 8 2 6
2001 2 0 2
2000 9 3 6

Source: NJDEP, DFW, ENSP. New Jersey Bald Eagle Project. Available at: NJDEP| Fish & Wildlife | Raptors in NJ.

On-site Assessment

Daniel Brill of EcolSciences conducted a field visit at the reservoir on February 16, 2024, Richie
Thompson of the Wanaque Reservoir North Jersey District Water Supply Commission provided
escort and was very helpful providing current information regarding local eagle activity. As shown
in the attached Figure 1, there are three active eagle nests at the reservoir, not two as indicated in
the 2023 New Jersey Bald Eagle Project report. Two nests occur in the northern portion of the
reservoir (north of Westbrook Road) and one in the southern portion of the reservoir. None were
observed to have eggs, though incubation was expected to soon begin at each nest.

The Wanaque B nest is closest to the proposed solar array at approximately | mile west
northwest. [t is perhaps the only eagle nest with a viewshed that would include the finished
array. The nest was viewed from both afar on the east side of the reservoir and in close at 100
yards with no activity observed. A second nest attributable to this pair used from 2014 to 2017 no
longer exists though the tree it occurred in remains. Richie Thompson had indicated adult eagles
are often seen around the southeastern corner of the reservoir, perched in trees on islands over
1,400 feet south of the proposed array. 1 did see at least one adult eagle overfly the Raymond Dam
and Wolf Den Dam here and later saw one perched in a tree over the Wanaque River just below
the Wolf Den Dam, ostensibly to catch fish.

4903.2648-7326, v. 1



NJDEP Permit Readiness Checklist Form Jan 2028
Page 108 of 111

The Wanaque A eagle pair were observed bringing sticks to a new nest amid a large cormorant
colony on an island at the north end of the reservoir 3.6 miles northeast of the proposed solar
array. Richie Thompson indicated the pair had nested the previous few years in a large white pine
just over 100 yards from this new location. Prior to this, the Wanaque A pair used a nest, which
no fonger exists, on the mainland west of the new nest.

There is a third, undocumented eagle pair at the reservoir | will reference as Wanaque C based
around 0.6 miles north of the Westbrook Road bridge. This is apparently its second season
here. There are two large nests in close proximity, but the pair were only focused on one. The
other was snow-covered. The viewshed of this nest includes the area off Westbrook Road you had
indicated would be used to assemble the solar array and put it into the water.

Only one additional eagle was seen at the reservoir that is not among the nesting population. One
immature bird was observed foraging and flving over the Westbrook Road area.

Landscape Project

NIDEP’s concerns regarding bald eagle stem in part from their Landscape Project critical habitat
mapping, which maps Wanaque Reservoir and adjacent land as nesting, foraging, and wintering
habitat.

The Landscape Project was developed by the NJDEP, Division of Fish & Wildlife, Endangered &
Nongame Species Program (ENSP) as a habitat-mapping utility used to identify potential habitats for
endangered, threatened, and special concern wildlife. This method takes documented sightings of
listed wildlife and, based on a species-specific model or “occurrence area”, maps areas of suitable
land cover either contiguous to or near the sighting as habitat. Landscape Project 3.3 is the current
version, released in May 2017. This version, now seven years old, often does not reflect current
conditions and species data.

Landscape Project 3.3 employs 2012 land use/land cover for its critical habitat base. There are 84
distinet land use/land cover categories, and each wildlife species values a unique subset of land
use/land cover as critical habitat. All applicable land use/land cover polygons within a “species
occurrence area,” an area of species-dependent radius centered on a documented record, will be
valued as critical habitat. Major roads (County Route 600 and above) are used to divide otherwise
contiguous areas of land use/land cover.

Figure 2 illustrates local bald eagle nesting and foraging habitats according to Landscape Project 3.3
with current and former eagle nest locations. Eagle nest habitat values essentially all non-urban land
use/land covers within one kilometer of a documented nest. The foraging model values water greater
than 8 hectares (19.8 acres) in area, expanding outward from a nest until a cumulative area of 660
hectares (1,631 acres) is reached. The foraging model also includes a 90-meter buffer off selected
waters to value perching habitat (NJDFW 2017). In certain circumstances, the buffer can exceed 90
meters where there are intersecting emergent wetlands and additional smaller waterbodies®. Figure 1
accounts for the old Wanaque A and Wanaque B nests as of 2014, The entirety of Wanaque Reservoir
and other nearby large waterbodies are valued as foraging habitat.

S New Jersey Division of Fish and Wildlife. 2017, New Jersey Landscape Project, Version 3.3. New Jersey
Department of Environmental Protection, Division of Fish and Wildlife, Endangered and Nongame Species
Program.
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Figure 3 shows local eagle wintering habitat. According to Landscape Project 3.3 documentation,
cagle wintering habitats “were identified using cagle sightings recorded during the annual Eagle
Midwinter Survey, as well as recorded sightings of eagles during the winter period of November 1-
January 31 and not associated with a known nest.” Wintering habitat values water and emergent
wetlands and adjacent forested habitats within 250 feet of a documented sighting. Wanaque Reservoir
has five wintering records associated with the mapped habitat, most recently recorded in 2007. Most
of Wanaque Reservoir and adjacent forests are valued as eagle wintering habitat.

Eagle Impacts

The project as proposed consists of two arrays with a total surface area of 20 acres (8.1 hectares) with
cable connection to the mainland south of the Wolf Den Dam. The nearest land would be greater
than 1,500 feet from the arrays. A review of historic topographic maps prior to the construction of
Wanaque Reservoir indicates that the local water depth where the arrays would be placed is
approximately 40 feet.

The completed project would appear to have negligible impact on the local eagle population, as the
solar arrays would not approach any of the three nest sites, nor would the arrays closely approach the
forested shoreline which may be used by perched or foraging eagles. At 907.6 hectares in surface
area, Wanaque Reservoir alone more than meets the bald eagle foraging requirements of 660 hectares
of water referenced in the Landscape Project documentation. The solar arrays would occupy less than
one percent of the reservoir surface area.

Construction of the arrays would also appear to have low or no impact but may require some
circumspection. The NJDEP often places a prohibition on activities within 1,000 feet of a nest, and
the proposed construction would not encroach upon this buffer.  However, the local nesting
population is essentially non-migratory. In addition, the Bald Eagle Management Guidelines
prepared by the United States Fish and Wildlife Service (FWS) cite specific time periods during the
breeding season where eagles are most sensitive to disturbance, particularly during courtship and nest
building, egg-laying, incubation and early brooding period, and the weeks approaching fledging’.
Based on recent ENSP data, the Wanaque A and Wanaque B nests will likely be on eggs before the
end of February with hatching at the end of March and fledging in mid-June. Any fledged young
may be still reliant on the adults into July or later. The NJDEP would look more favorably on the
proposed project if it could be completed during the non-breeding season August 1 through December

31

I trust this letter suits your needs. Please contact David Moskowitz or me if you have any questions
or need anything else.

Very truly yours,

FEcolSciences, Inc.

7 USFWS, 2007. Bald Eagle Management Guidelines. Available at: Microsoft Word - Guidelines - Junell,
2007.v2.doc (fws.gov).
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Senior Environmental Scientist/Senior Ornithologist
DB/bms

Attachments

Ce:  David Moskowitz, Ph.D., SPWS
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General Layout

+ Objective: Build, finance, and operate floating photovoltaic (FPV)
systems for NJDWSC operations and community

+  Net-metered system: 10 MWdc / 8 Mwac
= Annual Output: Over 13,450 MWh

= Benefits:

.

L]

-

Offsets approx. 90% of on-site load
Reduces electricity costs

Supports NJ's renewable energy mandate

+ Community solar system: S MWdc / 4 Mwac
»  Annual Output: 6,725 MWh
+  Benefits:

»

*

Supports up to 1,000 residential subscribers

Minimum of 51% low-and-moderate income
households

Guarantee energy discount for subscribers, local
community solar resource

Floating .

=

o . ‘fte‘n.a POIEa kY.
igierren 0?)1100.,_‘ . Z

J

“Project Name: Wanaque Floating Solar Project
*Commission: North Jersey District Water Supply Commission (NJDWS()
*Developer: Nexamp Solar LLC

-Location: Wanaque Reservoir, New Jersey



Setbacks from Dam and Weir

500 from

Dam
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Equipent Locaton‘
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DC Conductors
enclosed trough
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Pole Mounted
AC Conductors
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Opiton 2 Elevated
Equipment Platform
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BENEFITS OF AN ELASTIC MOORING SYSTEM

Superior Dampening of Forces

Elastic moorings dampen the
damaging horizontal forces that
your docks encounter. This makes
the docks safer to navigate during
these events by absorbing the
forces of the wind, waves and

current,

D

Increases Float Life

Holding in position creates the
largest stress on a structure. Our
elastic systems protect your
structures by greatly reducing
point loads. This in turn extends

the life of your investment

Very Low Maintenance

Our elastic rodes are extremely
smooth, which inhibits marine
growth. Our units are UV
protected, do not corrode, and are
chemical resistant. You should not
have any expected costs or
maintenance for at least 20 years.

%¢022 Propnetary and Confidentiai All Rughts Reserved

Easy Installation

Our elastic systems are easy to
install and maintain. All parts are
easily replaceable and readily
available We offer full installation
services as well as training
programs for companies looking to
become certified Hazelett Marine

installers.



Static vs Elastic Mooring: Safety

Uneven Distribution

Static material of cable, chain, rope used as a

mooring line

4
g

Peak forces on only 3
attachment points

liint

%%

Even Distribution

Elastic material

All lines are always under
tension. A SAFE and EVEN
distribution of peak forces
on ALL attachment points

e
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Anchors

Helical Anchors
(sediment/clay anchoring)

§85 Helical Anchors
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« Holding pewer which cannot be equaled by raditonal
mushroeny anchors o deadwe blocks
« tAzintains i1s hoiding power even with the shorter

STOPING NEeCRSSary AN f‘,owf:siefi hatbors
o Remowahle f required for mispection o dredgng

Ballast Anchors

1ton per rode
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KEY BENEFITS:

« Only 1 ton of concrete needed per rode inthe elastic
;ij;:;Tm

¢ Canbe s y nze or she ,fi’

« Can be sphitinto multipie blocks and daisy chamned

o pf: o1 holding force

= Canbe de oxed i al mf"*t any bottom condition

. pmi be ‘“f(}(:&i"{ or cast onsite when needed
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Solar Islands
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Equipment Pad

* 3 Integrated units required for the

proposed solar array

* Each unit will support

5MWdc/4MWac capacity

» Total capacity: 15MWdc/12MWac

* Total weight (minus support

* Dimensions (ft): 45.5ft x 36ft

structure) = 92,595 lbs

« Support Structure:
» Steel structure on piers

So—

.

|
|

c15m dgny

d

36 ft

2m (85

2m (B5H)
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Environmental Considerations

* All equipment certified drinking water safe
* Less than 2% of the Wanaque reservoir covered by solar islands

* De-minimis impact to reservoir capacity with ballast blocks
(0.000039% of reservoirs’ capacity)

* Qutside 1000 ft radius of known Bald Eagle nests

* No anticipated impact to fish

* Will require bird management features to avoid panel soiling
* Ground equipment only in areas actively used by NJDWSC

* No impact to dam or weir

17
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Ted J. Del Guercio, Il

From: Groskorth-Flynn, Taylor [DEP] «Taylor.Groskorth-Flynn@dep.nj.gov>

Sent: Friday, February 28, 2025 11:.09 AM

To: Frances C. McManimon; Felix Aguayo; Ted J. Del Guercio, Ill; Tim Eustace; Maria Alliegro;
James Stachura; Tom Leyden; Ryan Jendrasiak@WestonSolutions.com; Steven P. Gouin

Ce: Pepe, David [DEP]; Lange, Elizabeth [DEP]; Maresca, Vincent [DEP]; Davis, Kelly [DEP];

Dalton, Richard [DEP]; Komar, Ken [DEP]; Ray, Russell [DEP]; Leynes, Jennifer [DEP];
Hudgins, Robert [DEP]; Contois, Dennis [DEP], Humphries, James [HIGHLANDS]; Dench,
Stephen [DEP]; Watson, Diane [BPUJ; Scatena Laura [BPUJ; Bittner, Allison [HIGHLANDS]
Rizvi, Syed-imteaz [DEP]; Bracey, Devin [DEP]; Kobesky, Dwayne [DEP]; Morgan, Sawyer
{BPU]

Subject: Wanaque Reservoir Floating Solar - Meeting Summary 2/27/25

Good Morning,

It was a pleasure meeting with you on 2/27/25.

if you wish to have additional follow-up meetings with multiple programs, please let our office know and we will
coordinate and schedule the meeting accordingly. If you would like to work with any of the individual programs

directly, we just ask that you keep us copied on any correspondence so we may update our records.

To close out this email, below is a courtesy conceptual summary of possible permits and action items this project
may require {but are not limited to): **this is neither a comprehensive nor a technical summary™”

Watershed and Land Management

Buregu of Dam Safety - Russell Ray (Russell.R dep.nj.gov)
The Wanaque Reservoir is formed by a series of High Hazard dam structures which are regulated by the Bureau of

Dam Safety. Based upon the proposed location of the solar array in relation to the Raymond Dam and the Overflow
Spillway, the Bureau of Dam Safety would need to review and approve the project relative to any dam satety
issues, The following comments will need to be addressed by the applicant:

s Details on the proposed anchoring to the reservoir bottom will need to be provided to ensure the anchoring
does not adversely impact any of the dams or spillways.

« The proposed location of the arrays is in close proximity to the Overflow Spillway. The Bureau is concerned
about the conseguences if the arrays were to dislodge and block the spillway or reduce spillway flows.
Unimpeded operation of the spillway is critical to the safe performance of the dams creating the Reservoir,
It must be ensured the arrays are sufficiently anchored during all reservoir operating conditions and design
storm events, Therefore, strong engagement with the Bureau of Dam Safety is encouraged during the
permitting process, and a separate meeting with Dam Safety is recommended.

Bureau of Flood Hazard & Stormwater Engineering — Dennis Contois (Dennis.Contois@dep,nj.gov)
s  The Wanaque Reservoir is considered a floodway in the state flood study, so the solar array would meet the

fitl within floodway threshold.
o AFlood Hazard Permit with a Hardship Exemption will be required.

Bureau of Freshwater Wetlands - Stephen Dench (Ste nch@dep.nj )

s if the solar array is considered fill, a Freshwater Wetlands individual Permit is required, and the applicant
will have to demonstrate that the array will not have any adverse impacts.
e If the solar array is not considered fill, a General Permit #2 will be needed for the electricalline.




NJ Fish & Wildlife — Kelly Davis (Kelly. Davis@dep.ni.gov)

s Aslong as the solar array covers less than 10% of the lake there is not much concern from fisheries,

s itisrecommended that avisual aid, such as dotting, be added to the panels to help bald eagles distinguish
the panels from the water surface.

o There are concerns about the solar panels dislodging from their anchoring systems and disturbing nesting
bald eagles; this should be consulted with the Bureau of Dam Safety to ensure the security of the panel’s
anchoring system.

+ if platform option #1 is utilized, there will be a timing restriction for any tree clearing to avoid disturbing bat
habitat and nesting:

o Aprit 1%to November 157, or April 19 to September 30" (depending on consultation with the
Threatened & Endangered Species Unit)

» There are reports of two Great Blue Heron nests directly west of the bridge, and south of the bridge on the
point, Fish & Wildlife requests that the applicants be conscious of disturbing them if the birds are still
present and stay to the eastern side while passing.

State Historic Preservation Office - Vincent Maresca (Vincent. Maresca@dep.nj.gov), Jennifer Leynes

{Jennifer Leynes@dep.nj.gov)

The proposed projectis located within the Wanague Reservoir Histaric District, which is eligible tor listing on the
New Jersey and National Registers of Historic Places (SHPO Opinion 3/2/2008). The proposed floating solar arrays
will be located approximately within the reservoir, which is a contributing resource to the historic district, and
1,500 feet west of the contributing Raymond Dam and Wolf Den Dam. The proposed marine cable landing
location, equipment pad, and overhead pole connection wires are also located within the boundaries of the
Wanagque Reservoir Historic District.

If subjectto formal regulatory review, the HPO would recommend the following:

1. The project as proposed has a low potential to affect any archaeological resources as work is confined to
areas of existing ground disturbance for construction of reservoir infrastructure.

2. The project as proposed has the potential to adversely affect the Wanaque Reservoir Historic District, as it
will introduce new solar arrays and associated infrastructure within the historic district’s boundaries. As a
result, an assessment of the project’s effects on the Wanague Reservoir Historic District, to be performed
by an Architectural Historian who meets the Secretary of the interior’s Professional Qualifications
Standards [48 FR 44738-9] in Architectural History, is needed. If the effect of the projectis determined to
be adverse, then the applicant must provide proposed mitigation measures.

Please reference the HPO project number 25-0520 in any future calls, emails, orwritten correspondence in order
to expedite our review and response.

Water Resource Management

Bursay of Water System Engineering - Syed-Imteaz Rizvi (Sved-Imteaz. Rizvi@dep.nj.gov), Devin Bracey
{Devin.Brace .nLgov)

s No permitting is required from the Bureau of Water System Engineering, as long as there are no changes to
the intake of the structure, and the array does not affect water quality.

Bureau of Water Allocation & Well Permitting — Robert Hudgins (Robert Hudgins®@ i.gov), Ken Komar
{Ken.Komar@dep.nj.gov)
s The Bureau requests confirmation that the water fluctuations will not cause the anchoring system to fail.
*» (fthe project needs any construction-related dewatering:
o AShort-Term Water Use Permit-By-Rule will be needed for dewatering lasting less than 30 days.
o ATemporary Dewatering Permit will be needed for dewatering lasting over 30 days.

NJ Geological & Water Survey - Richard Dalton (Richard.Dalton@dep.nj.gov)
NJ Geological & Water Survey could not attend the meeting, but provided the following comments:

2




o There are no geologic issues related to this project. The geologic bedrock map the applicant shows is the
most current bedrock map of the area and was published by R. A. Volkert in 2011. The surficial mapping of
the area by S. D Stanford was published in 1993 and is the most current surficial geology of the site. Both of
these maps are available on the New Jersey Geological and Water Survey website.

+ The applicant indicates they are going to use geophysics to determine the local geology as opposed to
drilling. If they are using the geophysics to get the depth to bedrock that may work, but itis unlikely that
they will be able to determine the individual bedrock units as shown on the published map, since the
bedrock in this region consists of massive granites and gneisses, as shown on Volkert’s map.

NIPDES Surface Water - Dwayne Kobesky (Dwayne, esk nLgov)

o No surface water discharge is anticipated from this proposed project. However, if a surface water
discharge becomes necessary from construction related dewatering, a NJPDES Discharge to Surface
Water General Permit will be needed.

» If the discharge will be uncontaminated groundwater generated during construction activities, the
appropriate NJPDES Discharge to Surface Water General Permit is the B7 - Short Term De Minimis General
Permit (http://weww.nj.gov/dep/dwa/gp-b7.htm). As per the B7 application checklist, analytical lab data of
all the parameters specified in Attachment 1 must be submitted, and the results must demonstrate that
they are below the effluent standards.

¢ Ifthe discharge will be treated groundwater from remediations and dewatering, the appropriate NJPDES
Discharge to Surface Water General Permit is the BGR - General Groundwater Remediation Clean-up
Permit (http://www.ni.gov/dep/dwa/gp bgr.htm). As per the BGR permit application, a summary of the
contaminants of concern must be submitted where the data was collected no more than 12 months prior
to the submittal of the application. In addition, a Treatment Works Approval (TWA) from the Bureau of
Environmental, Engineering and Permitting may be needed for the construction of the treatment system.

e If more than one acre will be disturbed, a general permit for Construction Activities, (5G3} may be required.
The permit application process is available online at http://www.state.nj.us/dep/OW /5G3.htm.

NJ Highlands Council - James Humphries (James. Humphries@dep.nj.gov), Allison Bittner
{(Alison.Bittner@dep.nj.gov)

» The property lies in the Preservation Area of the Highlands Region, and as such is subject to the Highlands
Water Protection and Planning Act, (NJSA 13:20), the NJDEP Highlands Water Protection and Planning Act
Rules (NJAC 7:38) and the Highlands Regional Master Plan (RMP).

» The Highlands Council has no comments unless construction of onshore equipment which would lead to
new disturbance or added impervious cover is required. If new land disturbance and/or new impervious
surface is proposed, the NJDWSC Wanaque Reservoir facility, as a public utility, should consult with the
NIDEP Division of Land Resource Protection regarding whether a Highlands Act exemption #171 would be
required. NJDEP issues those exemptions in the Preservation Area, and the Highlands Councit consults
with the Division as to whether the project is consistent with the goals and purposes of the Highlands Act.

e TheHighlands Council does not anticipate any changes from the previous Highlands determination,

Board of Public Utilities — Diane Watson (Diane. Watson u.nl.govy, Laura Scatena
{Laura.Sc .nj ), Sawyer Morgan (8¢ rgan@bpu.ni.gov)
e This project will need to submit a new petition for a Waiver for citing, because of its location in the
Highlands.

o The new information that was provided in the updated Permit Readiness Checklist should be
included in the petition application.
o The new petition should be submitted as soon as possible to address any concerns before the next
CSli Solicitation.
e The BPU unit will regroup with Sawyer Morgan, the community solar contact, and reach back out about the
project’s community solar, upon his return.



Should circumstances or conditions be or become other than as set forth in the information that was recently
provided to the NJDEP, the comments and regulatory requirements provided above are subject to change and may
no longer hold true. Statements made within this email are not indicative that the NJDEP has made any decisions
on whether the proposed project will be permitted.

Thank you for your participation and cooperation during this process. If you have any questions or concerns,
please let me know as soon as possible.

Taylor Groskorth-Flynn she/her

Administrative Analyst 1 | Office of Permitting and Project Navigation
New Jersey Department of Environmental Protection

407 East State Street, Trenton, NJ 08625

Office: (609) 940-5620

OPPN website
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State of Pew Jersep

Highlands Water Protection and Planning Council
100 North Road (Route 513)
Chester, New Jersey 07930-2322
(908) 879-6737
(908) 879-4205 (fax)

www.nigov/nihighlands

Puirnier D, MURPHY
Crovernor

SHEILA Y. OLIVER
1.4 Governor

Highlands
Council

New Jersey

Cary J. RICHKO
Chairperson

Lisa]. PLeviN
Foxecntiee Director

April 23, 2021

VIA EMAIL ONLY:

Jennifer Moriarty, Director

Bureau of Inland Regulation, Division of Land Resource Protection
New Jersey Department of Environmental Protection

Mail Code 501-02A

PO Box 420

Trenton, NJ 08625-0420

Re: Highlands Preservation Area Exemption Determination, Exemption #11
Application for Highlands Applicability Determination (HAD)
North Jersey District Water Supply Commission
Floating Solar Installation — Wanaque Reservoir
Borough of Wanaque, Passaic County

Determination: Consistent with Goals and Purposes of Highlands Act, with Specified
Conditions

Dear Ms, Moriarty:

This letter is regarding the above-referenced application, which is currently before the New Jersey
Department of Environmental Protection (NJDEP). The applicant seeks a Highlands Applicability
Determination (HAD) on an exemption for a project proposed within the Highlands Preservation
Area. The Highlands Act, at N.J.S.A. 13:20-28, specifies that a project deemed to be exempt is exempt
from the Highlands Act as well as from the “the regional master plan, any rules or regulations adopted
by the Department of Environmental Protection pursuant to this act, or any amendments to a master
plan, development regulations, or other regulations adopted by a local government unit to specifically
conform them with the regional master plan.”

As you know, NJDEP determinations regarding Exemptions 9 and 11 in the Preservation Area are
made in consultation with the New Jersey Highlands Council (Highlands Council), in accordance with
the Highlands Act and NJDEP’s Highlands Rules (N.J.A.C. 7:38-1.1 et seq.). Therefore, the Highlands
Council has reviewed the subject project to determine the applicability of the Highlands Act and
specifically whether this application meets the standard of eligibility for Exempuon #11 of the
Highlands Act (“the routine maintenance and operations, rehabilitation, preservation, . . .7), which
mandates that 2 Highlands Act exemption is only to be granted “provided that the activiry is consistent
with the goals and purposes of the Highlands Act.”

New Jersey is an Equal Opportunity Employer
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The North Jersey District Water Supply Commission (NJDWSC) oversees the operation of the largest
regional water supply in the State of New Jersey, including more than 95-square-miles of watershed
area, two major reservoirs, two river-diversion pumping stations, and a 210-million gallon/day (MGD)
water filtration plant located at the Commission's headquarters in the Borough of Wanaque. At peak
capacity, the Commission's facilities can serve the water needs of more than three million people in
Northern New Jersey.

According to the information submitted with the application, the NJDWSC proposes the installation
and operation of a floating solar facility, to be situated on the Wanaque Reservoir, The proposed
design includes multiple floating solar arrays, or islands, anchored to the bottom of the reservoir and
located appm\zmaze} 300 fect from the shorcline in an arca north of the Raymond Dam. Marine
grade cables will deliver DC electricity from the solar arrays to electrical equipment, including inverters
and oil-less transformers, installed on land. The marine grade cables will come ashore in 2 previously
disturbed area. The onshore portion of the project is proposed for an area approximately 5,000 square
feet in size. Electrical wiring from the transformers will be routed to an overhead, pole-mounted
interconnection point located behind the NJDWSC's electrical meter. A new right of way (ROW) will
be constructed through a wooded portion of the property. The entirety of the project will be on
property owned by the NJDWSC. The solar array will cover approximately 20 acres of the surface of
the reservoir. A separate area of disturbance is proposed north of West Brook Road, for an assembly
and launch arca. The arca has been described as 2,500 square feet in size and the disturbance as
temporary.

Highlands staff has reviewed the submitted materials and has assessed whether the project is
consistent with the goals and purposes of the Highlands Act. To do this, staff first assessed what
Highlands resources have the potential be affected by the project. These resources are: Highlands
Open Waters and associated 300-foot Highlands Open Waters Protection Area, Total Forest Arca
and Critical Wildlife Habitat.

Highlands Open Waters: The floating solar arrays are proposed to occupy approximately 20 acres
of the water surfacc of the reservoir, The total acreage of the reservoir is approximately 2,310 acres.
The reservoir is mapped by the Highlands Regional Master Plan (RMP) as a2 Highlands Open Water,
in which development is not permitted. However, as the size of the array is less than 1% of the roral
area of the reservoir, this is characterized as a de minimis impact. The panels will not affect the flow
of stormwater, and in accordance with the Highlands Act, the pancls themsclves are not counted as
IMPErvious cover.

Highlands Open Waters Protection Area: The 300-foot buffer that surrounds all Highlands Open
Waters is mapped for the areas proposed for the onshore electrical equipment, the new ROW and the
northern assembly and launch area. These areas are described as disturbed, and contain roadways,
developed parking, and ancillary facilities. However, these arcas also drain to the reservoir and the
associated reservoir outfall.

Total Forest Area: The vicinity of the proposed new ROW for overhead powerlines is mapped as
Total Forest Area. The application materials calculate the forested area to be disturbed as 0.37 acres.
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Critical Wildlife Habitat: The application materials identified 24 endangered, threatened, and
special-concern species as having suitable habitat present in the vicinity of the project, including 3
mammals, 17 birds, and 4 reptiles. Among these species, only bald eagle (I aligeetus lencocephalus), cliff
swallow (Petrachelidon pyrhonota), and northern long-eared bat (Myosis septentrionalis) habitats have
potential to be affected by project development. Potential impacts to bald eagle and cliff swallow
habitat may arise from the siting of the floating solar array on or over foraging habitat. Potential
impacts to northern long eared bat habitat may arise from the removal of the forested area for the
new ROW.

Based on review of the application and associated documentation, the Highlands Council finds this
project Consistent with the Goals and Purposes of the Highlands Act with the following
specified Conditions. Thesc conditions are separate from any condition which may be imposed by
the New Jersey Department of Environmental Protection through subsequent permitting actions.

1) For the removal of the 0.37 acres of total forest, replanting to the standards of the No Net
Loss Compensatory Reforestation Act (N.J.S.A. 13:1L-14.1 et. seq.) shall be accomplished on
the NJDWSC property. By using the tree replacement factor of 204 balled and burlapped trees
per acre of removal this amounts to replanting of 76 trees. The trees shall be of native species,
common to the arca, 2 inches diameter breast height, shall be appropriately irrigated and
protected from deer browse. The plantings shall be monitored for 5 years and an 85% survival
rate shall be assured. If morrality greater than 85% is noted, replanting shall occur. The
applicant shall provide the Highlands Council with a replanting and monitoring plan for review

and approval.

2) For disturbances to mapped critical wildlife habitat, the Highlands Council will defer to the
NJDI:P-Endangered and Nongame Program (ENSP) for conditions for avoiding, minimizing,
and mitigating impacts to mapped habitat. The applicant shall provide copies of any plans
developed to address concerns of the NJDEP-ENSP regarding critical wildlife habitats.

3) For the temporary disturbance to the northern assembly and launch area, provide the
Highlands Council with a restoration plan for review and approval that includes appropriate
soil conservation methodologies, replanting plan to include native species and monitoring of

plantings.

4) Provide the Highlands Council with restoration and/or landscaping plans for the proposed
5,000 square foot disturbed area for the onshore equipment, in proximity to the solar arrays.
These arecas shall be restored upon completion of construction with native species, in

compliance with other permit conditions.

5) Provide copics of all permit applications, and final permits to the Highlands Council.

The Highlands Council does not object to the NJDEP’s issuance of an Exemption (No. 11) for this
project. This determination is based upon the proposed project as described in the application



April 23, 2021
Page 4

(received March 12, 2021) for 2 HAD under Exemption #11 prepared by Colliers Engineering and
Design, submitted on behalf of the NJDWSC. Should circumstances change, we reserve the right to
modify this recommendation. This determination does not climinate the need for any permits,
approvals, or certifications required by the NJDEP or any federal, State, county, or municipal review
agency with jurisdiction over this project/activity.

If you have any questions or require further assistance, please contact me at (908) 879-6737, extension
101 or by email at Lisa.Plevin(@highlands.nj.gov.

Sincerely,

Lisa J. Plevin
Execurnive Director

c Patrick Ryan, NJDEP-DLR
Michacl Tropiano, NJDEP-DLR



