
April 1, 2025

VIA OVERNIGHT AND ELECTRONIC DELIVERY
Honorable Sherri Golden (board.secretarv@bpu.ni.gov)
Secretary of the Board
New Jersey Board of Public Utilities
44 South Clinton Avenue
3rd Floor, Suite 314
Trenton, NJ 08625

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 PROJECT
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 intemal
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,

TJD/
Encls.
co."

Ted Del Guercio, 111
Ted Del Guercio, III

Service List (w/Encls. - courtesy copies - FedEx)
Frances C. McManimon, Esq.



STATE OF NEW ~RSEY
Board of P~_~lic Utilities

44 South Clinton Avenue
Trenton, New 08625-0530

IN THE HATTER OF THE PETITION OF
THE NORTH JSRSZY DISTRICT WATER
SUPPLY COHHISSION, ~N CONJUNCTION
WETH NEHAHP                LLC., FOR A
~~D FLOATING SOLAR PROJECT
ELIGIBILITY WAIVER UNDZR THE
COHPETIT~VE SOLAR INCENTIVE

/P.L. 2021, c. 169/.

STAT8 OF NEW JBRSEY
BOARD O~ PUBLIC UTILITIES

BPU Docket No.:

CSI ?rojec~ I.D. 23CSIHDB3WU

~RIFIED PETITION FOR WAI~R

1.    This Verified Petition is being filed pursuant to

N.J.A.C. 1~:1-1 et seq., the Soard of Public Utilities’ /the
~’Board" or ~BPU"} Rules of Practice, and pursuant to N.J.S.A. 48:3-

ll9/f> pertaining to the Competitive Solar Incentive Program,

both the North Jersey District Water Supply Com~r~ission /either the
~Petitioner" or the ~Com~ission"> and in conjunction with, Nexamp

Solar, LLC.    <~’Nex~p’~}    Icollectively, the ~Parties"}. The
Commission is a public body corporate of the State of New Jersey.

is a company organized and operating ~nder the laws of the

State of ~elaware, and authorized to do business within the State

of New Jersey.

2.    The Comsnission          seeks an Order from the 8oard,
pursuant to both li} the Board’s Order              the

/~CSI Progr~"}, ~ocket QO21101186, and dated December 7, 2022

/the ~CSI Order"} and lii/ N.J.S.A. 48:3-1191f>,              that,
with respect to the 10HWdc floating photovoltaic solar
system at the Co~k~ission’s Reservoir Ithe ’~FPV System" or

~Project"l~, that a CSI Program waiver 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             to this Petition and the Board’s prior
10, 2024 Order (the ’~January Order"}, which was entered under BPU

Docket No. Q023@60349>, so that the Project would be eligibAe with

to participation within the CS~

~The Com~r~ission in conjunction with Nexamp also contemplates a 5HWdc community
solar component of the overall project.    However even combined, the surface
area of the Reservoir impacted by the overall project is !ess than 1.5 percent

of s~rface area~



Pertinent Background to this Current Petition

3.    The Co~ission is a public body corporate duly organized

and existing under and     virtue of the laws of the State of New
<the "State"}, exercising public and essential governmental

functions and providing for the public health and welfare, and is

engaged in developing raw water sources, storing water and
distributing a reliable              of potable water to its

participating municipalities. That includes, among other things,

the maintenance of various reservoirs.

4.    The Co~mission 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            property              to the
Com~nission’s enabling legislation, N.J.S.A. 58:5-1

5.    The Comimission has determined that it is necessary to

retain professional services for the provision of work associated
with the             design,                    installation, operation,

and maintenance of the NPV System for the Commission
Solar Services"}.    In that regard, is the current sole

source provider thereof.

6.    Under the Board’s SuSI all large net metered

non-residential floating solar above 5HW, including the

NPV System, do not qualify for the pre-determined SREC-IIs values

set      the Administratively Determined Incentive <"~I"> portion
of the SuSI Program, which jeopardizes the economic feasibility of

the Project. As a result, the CSI became a viable and

attractive option for the Com~nission and to pursue in

connection with the Project.

7.    The Con~ission and Nexamp had sought prequalification in

prior CSI tranches, but had been denied, since the proposed Project
is within the Highlands Preservation Area.

8.    That denial had precipitated the filing of a
Petition with the Board with            to this Project, which was

under BPU Docket No. QO23060349 on or abou% June 9, 2023
<’~Prior Petition"}.

9.    The Prior Petition is on file with the Board and BPU
Staff, and is incorporated herein     reference as if set forth at

4936~8792o3233 v 4



10. At the Board’s            10, 2024

the Board consAdered the Prior Petition,
prejudice the          CSI waiver relief.

Board meeting,

and denied without

11. That denial was predicated largely on the fact that the
Board did not have the benefit of certain feedback, recomz<endations

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

hereto as Exhibit A.

Order so indicating, is

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

The Board also FIN~S that the conditions set 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 FI~S 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 FIN~S that granting the waiver of the Board’s
C8I          Rules            to N.J.A.C. 14:8-12.3{a} <2) is
not warranted and is not in the public interest
to N.J.A.C. 14:8-12.6{a) and DENIES the waiver. The Board
FI~S that the Petitioners are not eligible to participate
in the CSI Program’s second solicitation. Thus, the Board
DIRECTS the CSI            Administrator not to process a
prequalification package from Nexamp and/or NJDWSC for the
second solicitation, if received. The Board FIN~S that the
Petitioners may be eligible to participate iN a future
solicitation under the CSI if additional

infon~ation is and the specific requirements

discussed herein are met. If Petitioners choose to
continue pursuing participation in the CSI             then
the Board encourages Petitioners to submit the following
infomnation to the Board Secretary in a timely manner on

a schedule or deadline set Staff: an pent, it

readiness checklist so tha[ EP’s OPPN can schedule a
follow-~o meeting, and documentation 8hat the meeting with

EP’s OPPN was held,               recommendations
conclusions about the Project. Exhibit A {Emphasis added)

49368792-3233 v 4
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14.                 to the 8oard’s issnance of the January Order,
the Co~ission and Ne×amp continued to engage with the NJDE? 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                      readiness checklist,
with exhibits, actually submitted to the NJDSP and the Highlands
Council on or about 24, 2025, is hereto as
Exhibit B.

16. Following that submission, the respective teams of the
Conmission, Nexamp, the Highlands Council, NJDEP and B~U Staff,

met on               27, 2@25, to discuss the readiness

checklist, a and to discuss
recommendations and conclusions with            to the Project.

17.
2025 by

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

18. Following the February 27, 2025 meeting, NJDEP staff
prepared and furnished a high level summ.ary of the recorprnendations

and conclusions discussed.

19. A true copy of the su~Rary of the Project recommendations

and conclusions discussed is appended hereto as Exhibit D.

20. The Commission has reviewed that sur~mary with

and is to address, engage and meet further with

NJDEP with to compliance with all of the recommendations

set forth therein if a waiver is             and a C8I award is made
with to this Project. And Nexamp, with the of

the Comrr~ission, will, of course, obtain all necessary NJDE? permits
for the           prior to construction.

21. By way of example and not limitation, the Co~mission and

will meet further with and engage with NJDEP with

to the following raised in the recom&<endations: (a) concerns raised

Dam Safety, including flood hazard limitations, recom:mended
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

raised     Freshwater Wetlands, including those pertaining to any
concern over fill posed       the               Project;           {d)
considerations respecting historic preservation and character.

493687923233 V 4



22. has identified the necessary external resources

to address dam safety, habitat, historic preservation,

and other noted concerns. Such experts are readily available and

will be engaged,           with other technical             typically

expected for solar projects, if the Project is successful in

a CSI award.

23. As noted in our first Petition, the Highlands Council,

on April 23, 2021, already issued a Highlands Applicability

Determination (a "~"},              a               Preservation Area
Hxemption Determination based upon the applicability of

#11 /pertaining to public utility within the Highlands

Preservation Area} for this Project.

24. A true copy of ~he HAD is appended hereto as Exhibit

2S. Notably the HAD is valid for three years after

issue for the Project. As no            have issued at this time,
the HAD remains a viable determination of the Highlands Council

with            to this Project.

26. Between the HAD and the NJDSP recoms~endations, all
requirements of the Board set forth in the January 2024 Order have

been addressed.

2?. On the strength of the forgoing, the directives set forth
within the January 2024          and the directives, recommendations
and conclusions of Staff at the February 27, 2024 meeting
referenced above and summarized in Exhibit      which our team is
fully             to address and engage, the Com~ission and
now renew this Petition seeking a CSI Waiver, all as

aforesaid.

Standards and A~alysis

28. Pursuant to N.J.S.A. 48:3-1!9{f) :

A may petition the board for a waiver to site

a solar power electric generation facility in an area
subsection c. of this section

including, among others, those in the Highlands

Area]. The petition shall set out the

unite factors that make the project consistent with the

character of the specific parcel, including whether the

is a contaminated site or landfill, otherwise

4936-8792~3233 v 4
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or whether the project utilizes existing
or areas of coverage.

The board shall, in consultation with the Department of

Environmental Protection or Secretary of Agriculture, as
appropriate, consider the               and may           a

waiver to a project deemed to be in the p~lic interest.
However, in no case shall the projects the

board              to this section occupy more than five

percent of the unpreserved land containing
agricultural soils and soils of Statewide importance, as

identified the United States of
Agriculture’s Natural Resources Conservation Service,
located within any county’s designated Agricultural

Development Area, as determined by the State Agriculture

Development Committee. {Emphasis

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

No detrimental impact to Highlands Preservation Area:

the Project will not occupy agricultural resources,

land use is limited to areas already used      the
Comz~ission, small percentage use of the Reservoir
minimizes the           to avian or aquatic resources,

no impact to public recreational activities, historic

preservation criteria to be included in the design as
well as all other concerns to be discussed and

within the permitting process.

Inheren<ly beneficial: This Project is precisely the
type of development intended under the CSI program.

solar    renewable    energy,    with    minimal
environmental impact and maximum economic benefit at

lowest possible cost to the State. The competitive

power agreement delivers the best
economic value to the and the CSI

49368792-3233, V 4



solicitation process ensures the State’s SREC 2

incentives will be at the ~owest possible value
the public bidding process. The anticipa~@d

robust process will ensure the Project is

constructed and operated within State
guidelines.

c. Serving the Public interest: This Project not

lowers the               costs for the Comzktission, but

also significantly delivers on-site energy production
increasing    in-state, renewable    energy

production. This coincides with        standing State

energy goals but also coincides with a dire need for
increased PJH-connected generation resources. The PJM

Interconnection, the largest regional transmission
organization in the U.S., is currently grappling with

significant    generation    capacity    issues,    with

projections indicating potential shortages as early
as the 2026/2027 delivery year. This situation is

exacerbated     climate-impact to existing generation

fleet,    the accelerating retirement of thermal
generation and the slow pace of new capacity

additions. On-site renewable solar energy presents a

viable solution to these challenges      providing a
decentralized and resilient source of power. Solar
energy can be rapidly and scaled to

meet local demand, the strain on the

centralized    grid. Additionally, on-site    solar

generation can mitigate the financia! risks

associated with volatile capacity market prices and
enhance grid stability by diversifying the energy mix.

Embracing on-site solar energy not         addresses

im~mediate capacity concerns but also aligns with long-
term sustainability goals, ensuring a reliable and

clean energy future for the PJH region.

30. The FPV           is projected to be the largest floating

solar project in the State - and , as of this Petition         in
the entire country. It is also              to             90% of the

energy needs at the Cor~mission’s Wanaque, New Jersey location -

making it the first State entity to be substantially
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

to make more sustainable and resilient.

4936o8792-3233 v 4



31. As the Board noted in the SuSI            Order, of which

the CSI is a component, floating solar projects

specifically can "alleviate development pressure on open
and can "offer an additional way to alleviate pressure from solar

on open space." the SuSI Order at pp.

108, 113. Of note, the Wanaque reservoir is critical infrastructure

with restricted access. The reservoir is not available for @ublic

use or access and is not an open space available for recreational

use. Prudent and thoughtful use of the Reservoir’s surface area is
to achieving the Commission’s energy goals consistent

with the State renewable energy goals.

32. Public solar projects such as the EPV            are

for               climate           resiliency and furthering
the distributed energy network. The Comn~nission - which

water to 14 coms?.unities with approximately 3 million

customers - desires to become a more resilient facility and further

serve as an example of the       of leadership the State is

of. When public              are prioritized, the entire
reaps the benefit of a greener economy - in addition to

taxpayeriratepayer savings, opportunities are created for

and stakeholder participation and education, public works/jobs are
utilized           constructAon, and ongoing jobs are created for

operation and maintenance. Additionally, the FRV System represents

a          job creation opportunity since limited opportunities 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           of waiver
to both the CSI Order and N.J.S.A. 48;3-119(f/ is

as the             is wholly consistent with the

character of the Wanaque Reservoir and in 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 "presump<ively in the public interest,

despite bei~ sited on an otherwise prohibited land use, provided
that the structure or surface has existed for at least three
years prior to the date that the waiver application is filed." CSI
Program Order, page 40 {Emphasis added) The Wanaque Reservoir upon
which the Project is             has existed for nearly a century.
There will be no impact upon open space, farmland or any other raw

4936°8792°3233 v, 4
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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            Reservoir has existed for nearly a

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           upon

open space, farmland or any other raw and open land in the

Highlands Preservation Area, as the Project is as a

floating solar system upon a very small 11%} area of the

Reservoir’s surface      acres out of a 2,310 acre surface area}.

~ER~FO~, for the reasons previously set forth herein

as applicable, with this Prior Petition, the Comxmission, together

with             submits that pursuant to both the CSI Order and

N.J.S.A. 48:3-119If}, Board relief, consistent with this Petition,
is warranted and in these circumstances, 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 on the attached Service List

via Federal Express.

Respectfully submitted,

DATED: l, 2025

/Ted Del Guercio,
Ted Del Guercio, III, Esq.
M~IMON, SCOT~ & , LLC
75 Livingston Avenue
Roseland, New Jersey 07068
{973} 622-1800
Attorney for Petitioner,
North District
Commission

Water
on behalf of Nexamp)
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STATE OF NEW JERSEY

COUNTY OF PASSAIC

VERIFICATION

to aw,

1.

Water Comnission, and am authorized

Verification on behalf of the Com~mission.

Eustace, of full age, duly sworn,

and say:

I am the Executive Director of the North Jersey District

to make this

2.    I have reviewed the within Petition and its exhibits,

and the information contained therein is true according to the

best of my knowledge, information and belief.

TIMOTHY 8USTACB

Sworn to and subscribed this

day of 2025

4936-87923233 v 4
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STATS OF NSW JSRSSY

COUNTY ON PASSA C

~RIFICATION

)     ss.

tO law, depose and say:

Water

of full age, being du].y sworn, according

I am the Executive Director of the North Jersey District

Com~mission, and am authorized to make this

Verification on behalf of the Commission.

2.    I have reviewed the within Petition and its

and the information contained therein is true according to the

best of my knowledge, information and belief.

TIMOTHY EUSTACE

Sworn to and subscribed this

_~_ day of 2025

493647£2-3233 v 4

10



SERVICE LIST

Timothy Eustace

Executive Director
North Jersey District Water

Supply Comi~’~issio~

1F.A. Orechio Drive
New Jersey 07465

FeLix

Vice PresAdent,
Business DeveLopment

154 W. 14th St.

2nd Floor

New NY

Brian O. Esq.
Director
Division of Rate Counsel
14@ East Front Street, 4th

Floor
New Jersey 08625-0003

Shawn H. LaTourette

ComJdnissioner
NJDEP

401E. State St., ?th F1. (East/

Trenton, NJ 08625

Tom
Vice President,

Business Development

154 W. 14th St.

2nd Floor

New York, NY 10011

New Jersey Highlands Council

100 North Road

Chester, NJ 07930
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Agenda Date: 1/10/24
Agenda ~tem: 8C

STATE OF NEW JERSEY
Board of Public Utilities

44 South Clinton Avenue, 1"t Floor
Post Office Box 350

Trenton, New Jersey 08625-0350
www.nj.~qov/bput

CLEAN ENERGY

IN THE MATTER OF THE PETITION OF THE NORTH )
JERSEY DISTRICT WATER SUPPLY COMMISSION, IN )
CQNJUNCTtON WITH NEXAMP SOLAR, LLC. FOR A
FLOATING SOLAR PROJECT EMGIBILITY WAIVER
UNDER THE COMPETITIVE SOLAR iNCENTIVE
PROGRAM, (P.L. 2021, C. 169)

ORDER

DOCKET NO. QO23060349

Padies of Record:

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

BY THE BOARD:1

This Order concerns a request for a waiver of the New Jersey Board of Public Utilities’ ("Board’s")
sitng prohibitions for Competitive Solar Incentive~Eligible Faclites (’°CS!-eligible facilties") 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 NoRh Jersey
District Water Supply Commission (’NJDWSC’), in conjunction with Nexamp       LLC
("Nexamp") (collectively, ’Petitoners’) 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 F.A. Orechio Drive, Wanaque, Passaic County, New Jersey
07465 ("Proiect") on land within the Highlands preservation area, as designated n subsection b.
of section 7 at L~ 2004, c~ 120 (N.J S.A. 13:20-7b).

BACKGROUND

On July 9, 2021, Governor Murphy sgned the Solar Act of 2021 (L 2021, ~169) into law, effect ve
Among other requirements, the Solar Act of 2021 ("Act") directed the Board to

estabiish a comprehensive program to provide incentives for the development of at least 3,750
megawatts ("MW") of new solar generation by 2026.2 This target was informed by New Jersey’s

Commiss oner M chae! Bange abstained from voting on this matter.

2 MW measured in direct current ("dc")o



Agenda Date: 1/10/24
Agenda ~tem: 8C

2019 Energy Master Plan ("EMP") and Governor Murphy’s goal of achiev ng 100% clean energy
by 2050~s Specif cally, the Act directed the Board to create two (2) solar incentive programs: a
small faci! ties incentive program for community solar facil ties and net metered facilities up to fve
(5) MW in size, and a competitive solicitation process for grid supply solar facilities and net
metered fac lities greater than five (5)

The Act also directed the Board, in consultation with the New Jersey Department of Environmenta
Protection ("NJDEP") and the Secretary of the New Jersey Department of Agriculture (’Secretary
of Agriculture"), to establ sh solar sting rules that will apply to all grid supply solar facilities and
net metered solar faci ities greater than fve (5) MW in size.4

The Act specifically requires that the solar stng criteria must:

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

2. m n mize, as much as is practicabte, potential adverse environmental impacts; and
3. where appropriate, consider:

a. existing and prior land uses of the prope~y;
b. whether the prope~y contains a contaminated site or landfII;
c. any conservation or agrcultural designations associated with the property;
d. the amount of soil d sturbance, impervious sudace, and tree cover on the

e. other site-specific crteria5

The Act lists a series of land uses that are not authorzed for solar proiect siting unless the
appl cant, in accordance with the waiver provis ons specified in the Act,e flies a waiver pet tion
with, and receives approva; from, the Board to proceed. Among the areas specified s High ands
preservation area. Id_~ at -119(c)(5).

The Act allows developers to ’petition the board for a waiver to site a solar power etectrc
generation facilty in an area proscribed by subsection c. of this section" and requires that the
"pet tion shall set out the unique factors that make the project consistent with the character of the
specific parce! including whether the property is a contaminated site or landf I, otherwise
margina! land, or whether the proiect utilizes exist ng development or existing areas of impew ous

In such cases, the Board is required to consult with the NJDEP or Secretary of
Agr culture, as appropriate, and ’may [. ~] grant a waiver if it determines that a project is in the
public interest.~

20!9 P,~ew Master
~b:in ,qove

N,J.S.A, 48:3-119(b).

Ibid,

N,J S.A. 48:3-119(f).

N.J.S.A. 48:3-! 19(c).

N.JS.A. 48:3-119(f).

Ibid

Pan: to 2050,

2 BPU DOCKET b,~O. QO23060349
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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 Determ ned Incent ve ("ADI")
Program and of the concurrent closing of the Transition Incentive ("TI") Program on August 28,

The ADI Program provided incentives for residentia! projects and non-residentia net
metered projects of five (5) MW or less. In addition, the ADI Program included an interim incent ve
for pro~ects participating in the Board’s Subsection (t) program, which covers solar proiects on
brownf elds, areas of historic fill, and proper y closed san tary landfills, in order to provide a bridge
for these proiects until the CSl Program launch.

By Board Order dated December 7, 2022, the Board approved the establishment of the CSI
The CSI Program is open to qualifying grid suppy solar projects (i.e., those selI ng

into the wholesale markets) and net metered nonoresidential projects greater than five (5) MW n
size. The CSl 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 Landflls
¯ Tranche 4: Net Metered Nonoresidenta/Pr~ects above 5 MW
~, Tranche 5: Storage Paired with Grid Supply Soar2

All CSI-eligible solar generation facilities, regardless of whether a project chooses to pursue an
incentive or not, are also subject to soar sting restrictons that am to protect New Jersey’s
vulnerable farmland and open spaces from unintended mpacts of solar developmenL On the
same date, the Board approved for publication n the New Jersey Register a rule proposaf that
amended the SuSI Rules to establish the CSI P~ogram and a proposal for siting rues for grid
supply and large net metered solar facilities. On September 18, 2023, the proposed CSI Sting
Rules were adopted and published, with nonosubstantial changes, in the New Jersey Register at
55 N.JR. 2015(a). The new rules include a mechan sm to allow sting of CS!-elig ble fac lities on
otherwise restricted land uses if the developer seeks and receves a waiver of the sting

The rules also provide for an administrative waiver in appropriate crcumstanceso
Proiects that would be constructed on prohib ted land but for which the faciiity 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 app/cations to Board Staff ("Sta~’) or the program
administrator. This expedited process was devised to allow developers a quicker route to
participaton 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
inctude documentation of "sufficient facts and circumstances" to demonstrate why sitng a CSl-
eligible project on a prohibited land use is in the public nterest. In such cases, the Board requ res
consultation with other State agencies, as appropriate, to determine if a project is in the pubic
interest. As indicated in the Summary of the CSi Siting Rule Proposa!, 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 PL. , BPU Docket No QO!9010068
Order dated July 28, 2021 ("SuSl Program Order’).

~ in re Co the CSi
, BPU Docket No QO21101186, Order dated December 7 2022. (CSl Program Orde¢’)

2 CSI Program Order at 15, 44.
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determining whether a particular so;ar pr~ect is in the public interest, such as proposals that
nclude the presewation of other lands (for exampe, donating substantial desirable land nto
permanent consewation), or the like. 55 N.J.R. 136.

While the Act only requ res that solicitations for the CSI Program be held at least once every 18
months, the Board intends to hold annual so/icitat ons to promote industry growth and competition.
The prequalification window for the first so/citation opened February 1, 2023, and the bid
submission closed on March 31, 2023, at 11:59:59 PM. On July 12, 2023, the Board announced
that no awards were issued for the first solicitation because the responsive bds were in excess
of the pre-determined price caps put in the place by the Board to protect ratepayers from
excessive costs.~3 The Board also directed the next solicitation n the CSI Program to open on
an expedited timeline, opening to prequalfication on October 1, 2023, and dosing to bds on
December 31, 2023 at !1:59:59 PM. }d_.~ at 14. Subsequently, to accommodate fudher
refinements to the CSl Rules~ the Board delayed the opening of second solicitation of the CSi
Program until November 27, 2023 wth the so citation window to be closed February 29, 2024.4

Petitioner’s Actions in the First Solicitation

On March 7, 2023, Petitioners submitted a prequa/fication app/cation for the Project, to which
they refer to as the "lnitia! Application," to participale n Tranche 4 (net-metered, nomresidentia ).
Petition at 11 and Exhibit A.

On March 9, 2023, Staff provided a written response to the InitiaI App%aton in which Staff
communicated the requirement for obta n ng a land use waver since the project was in an area
for which the Solar Act of 2021 required such a waiver. Pet tion 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 descr bed in the CSI Program Order. Petition at 15
and Ex. C. Stressing the benefits the Project would deliver to the NJWDSC, Pet tioners po nted
to an April 23, 2021 letter from the Highlands Council (’Council") supporting the grant of a
Highlands Applicabifity Determination ("HAD") (’Apri! 23 Letter"). Petition at 12. The April 23
Letter suppoded a           Prese~aton Area Exemption Determination based on the
applicability of exemption #1! for the Project.~5 Petitoners argued that the Project should be
cons dered to be located on the built environment because it would be built on the sudace of the
Wanaque Reservoir, which was constructed n the 1920s, rather than on "land" within the
Highlands Preservation Area.

3 o~ar !~cen~!ve ’CSI’ Pro ram Pursuant to P.L 2021 c.169 Order on the Outcome
of the CSI Proqra , BPU Docket No. QQ21101186, Order dated July 12, 2023.

4 In re Compe er Addressin
of the Second CSI Program So!ic!tation, BPU Docket No. Q021101186, Order dated September

27, 2023.
.~5 Exempt on number !1 relates to "the routine maintenance and operations, rehabii tation, presewation,

reconstruction, repair, or upgrade of public util ty lines, rights of way or systems, by a pubic utiI ty, provided
that the activity is cons stent with the goals and purposes of this act[.]" N.J.S.A 13:20-28
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On March 28, 2023, the Division of Law advised Counsel for NJWSDC that snce the Proiect was
located in one of the areas for which a waiver was statutori/y requ red, the InitiaI Application could
not be processed unti a land use waiver had been granted by the Board. Pet tioners noted that
no written bass for this position was provided at that tme, but the basis was provided n wrtng
one week later as descr bed below. Petition at 24.

On March 30, 2023, Petitioners submitted a subsequent appl cation, whch they refer to as the
"Second Application." Petition at 26 and Exhibit Eo Petitioners continued to request 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 meeting 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 Proiect.
Petition at 32.

On Apri! 3, 2023, Staff responded to the Second Application, reiterating its pos tion that a Board
waiver was needed pursuant to the Solar Act of 2021 and that an administrative waiver could not
be issued by Staff. Petition at 42, 43, and Exhibit F.~6

Petition

By letter dated June 9, 2023, NJDWSC and Nexamp flied the Pet tion seeking a waver of the
statuto~ proh b tion on siting a large scale solar proiect within the H gh/ands Preservat on Area,
as designated in subsection b, of section 7 at L. 2004, c. 120 (N.J.S.A. 13:20-7b). Petitioners
sought the waiver for a proposed floating solar project on the Wanaque Reservo r at Block 106,
Lot 1, 1 F.A. Orechio Drive, Wanaque, Passaic County, New Jersey 07465. The Project is
planned to be 10MWdc cons sting of two (2) islands, each approximately 10 acres in size, wth
ore/and interconnect on components.

Petit oners’ arguments largely reiterate the claims made in ther filings during the first sol citat on.
Petitioners continue to claim that the 2021 HAD issued by the Councl obviated the need for a
Board waiver and that if a waiver s needed, Staff couId and should have granted an adm nistrative
waiver. Petitioners add that, ;f 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 proiect that wi/not occupy any open space within the
Highla~ds Resewation Area, the Project is unique and warrants an admin strative waver from
Staff. Petition at 16-17. Fudher, Petitioners contend that the Wanaque Reservoir constitutes a
"Built Environment" wthin the meaning of the CSI 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
CSI Program Order favors soar development "situated on previously existing impervious
surfaces" and argued that the Wanaque Reservo r provides such a surface because ts floor is

6 See Letter from Michael Beck, Esq. to Timothy Eustace, NJWDSC Executive Drector Apt! 3 2023
("April 3 Letter’)~

~ The petition also asked that any waiver granted be made retroactive to March 3! to al!ow the Pro}ect to
pa~icipate in the frst solicitat ono 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 elg ble
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 CSl Program~ Petition at Par. 23.

STAFF RECOMMENDATIONS

A petitioner for a land use waiver must provide sufficient evidence that a pr~ect sePves the public
interest, and the unique factors that make the proiect consistent with the character of the spec f c
site, as outlined in the Background above. A petitioner may include evidence of community
suppod; approva!(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, se~ices or communities; a valid letter of interpretation or other
determinat on of resource value classification; and/or considerations for and avo dance of the net
loss of environmental resources. For a contaminated site or andfiI! sited on prohibited land uses,
a petit oner may also nctude maps and/or details on the status of appl cable compliance and/or
remediation requirements.

Pursuant to the Act and the Board’s waiver provisions for siting on proh bited rand uses at N.J A C.
14:8-12.6, Staff consulted with other State agencies, namely the Highlands Council ("Counc ")
and NJDEP. The Counci! provded a letter to the Board containing nformat on 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 Apri 23 Letter, meaning that Pettoners had not
yel provided the documentation specified in that letter: a replanting and monitoring plan for
proposed removal of the forested area; a restoration plan for the temporary disturbance to the
no~hern assembly and launch area; and restoration and/or landscaping plans for the proposed
d sturbed 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 ("QPPN") 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 resut of that
meeting, the NJDEP determ ned that the Project violated the Flood Hazard Area Control Act
Rules, necessitating a hardship waiver and also mpacted 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
Memo, the NJDEP concluded that add t ona! ;nformation for the Project is needed in order to make
a determination for granting a waiver to participate in the CSl Program.

On September 13, 2023, following coordination with the NJDEP, Staff requested further
supposing information from Petitioners. Staff specifically advised Petitioners frst, to submit an
updated permit readiness checklist so that OPPN could schedule a follow-up meeting and second,
to provde documentation that the meeting with OPPN was held, including recommendatons
and/or conctus ons about the Project. Not receiving this requested information, Staff contacted
Pet tioners agan on October 25, 2023, requesting the information by November !, 2023 to aow
the Board to make a timely decision for the CSI Program’s second solicitation.
these repeated requests, Petitioners faied to provide any additional information by that date. Qn
January 8, 2024, Petitioners submitted additional information as requested by Staff. In addition
to an updated permit readiness check/st and a letter to the NJDEP requesting to meet wth OPPN,
both dated January 8, 2024, Petitioners prov ded a letter of support from the Land Consewancy
of New Jersey dated January 2, 2024. However, the environmental concerns enumerated n this
Order remain unaddressed in their entirety.
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Since Petit oners have not been active y engaging with either NJDEP or the Counc I, and did not
receive positive support from the NJDEP, Staff does not bel eve that the record supports a posit ve
f nding that would justify a waiver for the ProiecL As described, there are environmental issues
that remain outstanding, which require additional information from the Petitioners before a waver
can be granted. Petitioners have had the oppo~unity 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 t 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
admin stratve waiver wth respect to the Proiect. Petitioners ook 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 pubic interest" and... "grant[ing] Staff authority to adm nistrat ve y
grant a waiver for such projects." CSl Program Order at 44.~ In support of this contention,
Pettioners point first to the April 23 Letter. Petition at 2(a), 18, and 30. That document itsef,
however, undermines this claim In the April 23 Letter, the Council quotes the app! cable statute
to identify the restrictions from which a HAD exempts a project:

The Highlands Act, at N.J.S.A. 13:20-28, specfies that a proiect deemed to be
exempt is exempt from the Highlands Act as well as from the "the reg onaI master
pIan, any rules or regulations adopted by the Department of Environmenta
Protection pursuant to this act, or any amendments to a master plan, development
regulations, or other regulations adopted by a local government unit to spec ficalIy
conform them with the regiona master pan.

None of these exemptions can be construed to nclude an exemption from the siting prohibit ons
estab shed by the Solar Act of 202t. Thus, an approval from the Council does not satisfy the
statuto~, requirement that "[u]nless authorized pursuant to [a waiver from the Board]"... a net
metered facility greater than 5 MW shal not be sited" in the Highlands presewation area. N
48:3-119(c)(5). By the same token, Petitioners’ statements regarding the min mal environmental
impacts of the Project, Petition at 12, 17, even f comp etely accurate, do not negate the statutory
directive to get a waiver from the Board.

Pet tioners clam that the statute prohibits only solar projects located on "lands ocated within the
Highlands preservation area" and thus does not apply to the Project as a floating solar installat on.
Petition at !7, quoting N.J.S.A. 48:3-119(c)(5) (emphasis added) They state that no farmland or
open space will be mpacted by the proposed Proiect. Petition at 21.

Petitioners err. First, the Project does entail construction on land adjacent to the Resewor,
including the removal of a small amount of forest. April 23 Letter. For that reason, the Council
required replanting and restoration plans, as we!l as noting mpacts to critical w Idlife habitat. Ibid.
In addtion, nothing in the relevant statutory language indicates that "land" is to be narrowly
construed to exclude waterways. Moreover, as Petitoners themselves note, the NJDWSC
manages the Wanaque Reservoir because it is charged by statute with "developing raw water
sources, storing water and distributing a relable supply of potable water to its partcipatng
municipalities .... [including] among other things, the ma ntenance of various reservoirs.’ Petition

~ The CSI Rules took effect on December 18, 2023 during the pendency of this petition. 55 NJ.R 2555(a)
(Dec. 18, 2023). The rules also delegate Staff the authority to wave the statutory prohibition for nstallations
excIus rely on the bult environment. N.J.A.C. 14:8-12 6(b)(1).
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at 3. The Wanaque Rese~oir’s character as a body of water is thus integral to the impodance of
protecting it from over-development, the undedy ng goaI of the siting restrictions in the Solar Act
of 2021.

Next, Petitioners argued that the CSI Program Order authorizes Staff to grant an administrative
waiver because the Wanaque Reservoir constitutes a "bui t environment~’ as defined n the CSI
Order. Petition at 19. In Petitioners’ opinion, since the CSI Program Order deems soar
installations on the built environment to be "presumptively n the public interest" even when sted
on an otherwise prohib ted land use, the Project’s location on the manmade Wanaque Resewo r
means that it should be deemed to be in the pubic nterest. Petit on at 22, citing CSI Program
Order at 40. As the NJWDSC was advised by the Board’s General CounseI in April 2023, ths
argument misconstrues the CSl Program Order. See AprI 3 Letters That Order defines ’buit
env ronment" as "the surface of one (1) or more existing, serviceab e structures or a sewiceable,
improved and impewious roadway(s) built for a purpose other than solely to facilitate solar
development" and provides as examples "rooftops, canop es over parking lots or parking decks,
and other similar installations on the existing built environment." CSI Program Order at 15o16. A
reservoir does not const tute a "simi ar installat on" to a rooftop or a canopy over a parking deck.
The fact that the floor of the Wanaque Resewoir is ’impervious,’ Petition at 20, does not suff ce
to make it similar to a parking lot.

Nor is it apparent that floating solar should be cons dered ’inherently benefica ," as Pert oners
contend. Staff notes that NJDEP issued an update to its SoIar Siting Analysis ("SSA") with respect
to floating solar projects in 20t7.~9 Assigning floating solar to the ’Indeterminate" permt
categorization, NJDEP noted that by its nature, each floating solar installation is unique; each s
likely to rased fferent compliance questions, require different NJDEP perm ts, and have d fferent
environmental mpacts. NJDEP stated that placing such large manmade structures on bodies of
water, even artifcial bodies of water, may raise issues regarding possible negative impacts on
wetlands, erosion, water temperature, and endangered species. In addition, the possibiI ty exists
of conflcts in usage, flood waters, and perhaps other unintended
consequences.

Moreover, the CSI Program Order specificai y cons dered and rejected the proposal that float ng
solar qualify for any spec alized tranche. CSl Program Order at 20, 44, 52-53. The Order notes
that Staff consulted NJDEP on this question and that NJDEP advised that the env ronmental
impacts of floating solar are still being studied and that it is not necessarily beneficaI to the
env ronment. 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 pubic interest. CSI Program Order at 20, 40, 44, 52-
53. Thus, Petitoners’ 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 Proiect
was "precisely the type of application envisioned by the waiver provisions." Petition at 30.

Petitioners also asse~ed that snce ’bult environment" is defined in the context of Tranche 2
("Grid Supply on the Built Environment"), that definition should not apply to the Project because
Petit oners seek to qualify it in Tranche 4 ("Net Metered Non-residential Projects above 5 MW")
In other words, Petitioners claimed that Staff should have ignored the CSI Program Order’s
definition of ’built environment" in considering the Proiect and accepted the rationale put fo~,vard

New Depa~ment of Environmental Protecton Solar
:// ide~/aqesiSSAFINAL~df.

2017,
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by Pettioners for deeming the Wanaque Reservoir the ’bult envronment." Petition at 48-50.
This argument refutes itself. The CSI Program Order granted Staff limited authority to grant an
expedited waiver only to a project located on the built environment.2° No such authorty was
delegated to Staff for net metered proiects over five (5) MW and thus, Staff had no ability to grant
a waiver on that basis.

Petitoners atso contended that Staff could have granted them relief by grantng a waiver
conditioned on a timely appl cation by the Commiss on to the Board pursuant to N,ZS.A. 48:3~
119(f), thus aIIowng NJDWSC to make a CSI Program application by the March 31, 2023
deadline. Petition at 36*37. In support of this argument, Petitioners pointed out that since
NJDWSC frst made a prequalification appicaton on March 7, 2023 and the CSI Program
deadline was March 3!, 2023, there was no way for it to receive a determination from the Board
in time to meet the CSI Program March 31, 2023 deadline. Pet;tion at 11, 31-32.
neither the statute nor the CSI Program Order authorize Staff to grant a waiver cond toned on a
future petition to the Board. Nor does the timng of NJDWSC’s pre-qua;ification appication
bestow such author ty. Rather, the Board’s Order provides that a proiect needing a waiver must
obtain it from the Board prior to entering a solicitation round.2~

In the alternative, Petitioners argued that the Board should grant the waiver in response to this
petition. According to Petitioners, the Project is consistent wth the character and nature of the
Wanaque Reservor; will be situated upon ’an existing, serviceable structure," the Wanaque
Reservoir; will have no detrimental mpact upon the Highlands Preservation Area; is
beneficial within the mean ng of the CSI Program Order; and wil 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 Proiect is consistent with the goals and purposes of
the Highlands Act, N~J.S.A. 13:20~28(a)(11), nor that the Wanaque Rese~oir is an existing item
sewng a purpose other than solar.

as previously discussed, a fioatng soar proiect cannot be deemed "nherently
benefcal" as that term is defined in the CSl Program Order. The Board deferred to NJDEP’s
advice that such installations are not necessarily beneficial to the environment and that study of
their mpacts s ongoing. CSl Program Order at 20, 52-53. Thus, Staff does not recommend that
the Board find that the petitioner has documented suffic ent facts and circumstances to establ sh
that waiv ng the siting restriction would be in the public interest. Se_ e CSI Program Order at 39.

Pet tioners po nted to various benefits they assert would be provded by the Project, stat ng that
the Project would provide 90 percent of the Wanaque facility’s energy and provide resilient energy
to critical nfrastructure, reduc ng its energy footprint and costs to ratepayers. Petition at 56, 58.
Pet tioners also cited benefits to the communities served by the Wanaque Resewoir such as iob
creation, job sustainability, and educatonal and pa~icipatory opportunities. Petition at 58. In
addition, Petitioners asseded that the Proiect’s location on the Wanaque Reservor 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 environmental benefits cited by Petitioners have some scientific

~) CSI Program Order at 44.

CSI Program Order at 23.
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support. 22 However, Staff notes that over the last two to three years, Petitioners have failed to
prov de the missing site-specific information requested by the Councl and NJDEP regarding the

This failure to address the specific concerns of lhe relevant administrative agencies
outweighs genera/ statements about environmental or community benefts. As noted above,
b,~JDEP 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
waiv ng the protect on the Legislature has afforded to the High)ands Prese~ation Area from solar

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 susta nab/e
energy in New Jersey. As of October 31, 2023, the State had only two (2) operational float ng
solar facilities with an installed capacity of 12.22 MW.2:~

Based on the information contained in the Petition, the condit ons set by the Counc!, and the
recommendation of the NJDEP, Staff does not believe that the Board should make a positive
finding that the Proiect as proposed is n the public interest. Staff recommends the Board deny
Petitioners’ request for a land use waver and prohibit Petitioners from moving forv,~ard in the CSI
Program’s second solicitation prequalification process. Staff recommends that this denial be
without pr~udice to Petitioners’ ability to provide the additonal information and evidence
requested by Staff, the Council, and NJDEP to enable further eva uation and potentiai grant of a
waiver to padicipate in a future solicitation.

DISCUSSION AND FINDINGS

The Board has long supposed solar development in New Jersey, designing policies and programs
that suppod the continued growth of the solar industry while carefully balancing the costs and
benefits to ratepayers. The CSl Program forms the first incentive structure designed to facit tate
arge-scale grid suppty 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 wil!
provide incentives for 300 MW of new solar annually in New Jersey and thus forms a critica
element in pursuing the interrelated goals of 5.2 GW of solar by 2025, 12.2 GW by 2030, and !7.2
GW by 2035, atl of which form part of New Jersey’s least-cost path to 100% clean energy by
2050. As highlighted in the CSl Program Order, the CSI Program uses competitive pr nciples to
ensure that the cost of the Solar Renewable Energy Certificateql awards represent the lowest
incentive contribution from New Jersey ratepayers.

The Board also recognizes the signifcant benefits associated with the expansion of
distributed, renewable, nompo/luting sources of energy, tn addition to the reduction of emissions
that contribute to global warming, there is the reduction of air pollutants and the associated health

increased resilience in the form of d stributed generat on; a lessened need to site solar
on open space in a State that seeks to presewe open space; and the economic growth fueled by
local iob creation. Fu~hermore, as designed by the Board, the CSI Program implements the
directive of the Solar Act of 2021 to direct grd supply solar ’toward marginal land and the built
environment and away from open space, flood zones, and other areas especally vu nerable to

22 Spencer, Robed S. Macknick, Jordan, Aznar, A/exandra, Warren, Adam, & Reese, Matthew O F/oaring
Photovoltaic Systems: Assessing the Technical Poten[ial of Photovoltaic Systems on Man-Made Water
Bodies in the Continental United States~ United States, https:lidoi.org/lOo 10211acs.est,8b04735.

New Clean 2023 October 31, 2023 Solar Activity
~s:/~*~.n~leanener~v.comfrenewable-ener ect-activi
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cl mate change" and to create a land use policy for grd supply siting "to affordably expand New
Jersey’s commitment to renewable energy whiIe not compromising the State’s commitment to
preserving and protecting open space and farmland.’’24

The Board beIieves that floating solar represents a potentially pos tive development in renewab e
energy technology. The EMP supports and encourages innovative 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
Communty Solar program.25 Furthermore, the Board’s policy decisions pertaining to the
ncentives ava able for foating solar proiects within the ADI Program demonstrate evidence of
the Board’s support for advancing New Jersey’s solar potential in this market segment.26,27 The
Board commends Petit oners 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 to the Solar Act of 2021 and implementing that Act’s d rective to
proh bit siting CSI-eligible faci ties on prohibited land types, the Board furthers the State policy of
meetng ts clean energy goals at the Ieast cost to ratepayers.2s The CSl siting criteria were
developed n cooperation wth the NJDEP, the Department of Agriculture, and the State
Agriculture Development Committee. To fully effectuate the legislative intent to protect vulnerable
lands, the Board made these siting criteria appl cable to all CSl-e! g ble solar generation faci ties0
regardless of whether a pr~ect chooses to pursue an incentive or not. The universal app icabit ty
ensures that the State’s interest in preserving open space and agricultura lands will be app ied
to all soIar projects on an equal basis.

Pursuant to the Solar Act of 2021, the Board’s siting cr teda provide the oppodun ty to submt a
petition to obtain a waver for construction of a CSI-elig ble facility on certain prohibited lands,
The Board wll only 9rant such waver after consultation with the Departmenl; of Agriculture or
NJDEP as appropriate, and upon a determ nation that the public interest in the specfic proiect
being a/owed outweghs 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 nterest, For such prqects,
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 part cipation based on
proiect 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 Resewoir within the Highlands Presewation Area, Block 106, Lot 1, at 1 F.A. Qrechio

24 N J S.A. 38:3~114(c).

25 in re the Communit~Solar Ener ram - Order Launchin,.q the Communit~ Soar Ener ,
BPU Docket No.QO22030153, Order dated August 16 2023.
28 In re a Solar Successor incentive Proqram Pursuan , BPU Docke No~ QO19010068,
Order dated J@y 28, 2021 ("SuS~ Program Order").

2 in re a So~ar Successor Incentive Pr , BPU Docket Nos. QQ20020184
and QO23040206, Order dated May 10, 2023, redistributed on July 10, 2023, wth a typographcal
correction.
28 N J.S~A. 38:3-114.
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Drive, Wanaque, Passaic County, New Jersey 07465. 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 Stng Rules for "consulting with other State agences, as
appropriate," Staff consulted with the Council on the Proiect. Though the Council did not object
to the NJDEP issuing an Exemption 1"4o. 11 for the Project, as proposed in 2021, the Board FINDS
that Petitioners have not provided the documentation identified by the Council in the Apri 23,
2021 Letter: a replanting and monitoring plan for proposed removal of the forest, a restoraton
pan for the temporary disturbance to the northern assembly and launch area, and restoration
and/or landscaping plans for the proposed d sturbed area for the onshore equipment. The Board
FURTHER FINDS that the NJDEP determined that t had not received the information necessary
to make perm tting decisions regarding a hardship waver 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 informat on on these matters, the Board FINDS the Project
does not have positive support from the NJDEP to move forward. In addition, the Board FINDS
that Staff twice requested supposing information from Petitioners to be supplied by November 1,
2023, to enable a timely decision on this waiver request and that Petitioners prov ded a parta/
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 Petitioners have not documented sufficient facts or
circumstances establishing the public’s specific interest n stng the CSloelig ble facIty on or
within the Highlands Preservation Area.

The Board FINDS that granting the waiver of the Board’s CSI Siting Rutes 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 part cipate n
the CSl Program’s second solicitation. Thus, the Board DIRECTS the CSI Program Adm nistrator
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 e igible to pa~ cipate in a
future solicitaton under the CSi Program if add tional nformation is provided and the specfc
requirements discussed herein are met. If Petitioners choose to cent nue pursuing pa~cipaton
in the CSl Program, then the Board encourages Petitioners to submit the following informat on to
the Board Secretary in a timely manner on a schedule or deadl ne set by Staff: an updated permit
readiness checklist so that NJDEP’s OPPN can schedule a follow-up meeting, and documentat on
that the meeting with NJDEP’s OPPN was hed, 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 construct on of the
proposed project.
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This Order shall be effe~ive on Janua~ 17, 2024.

DATED: Janua~ 10, 2024

Agenda Date: 1t10t24
Agenda Item: 8C

BOARD OF PUBLIC UTILITIES
BY:

PRESIDENT

’,. ZENON CHRISTODOULOU )U

A~EST:
S      GOLDEN
SECRETARY
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NdDEP Permit Readiness ChecMis| v, dznuz~ 2025
Page I ofll!

PERMIT READINESS CHECKLIST
New Jersey Department of Environmental Pro~ection

Of~ce of Permitting & Project Navigation

Completion of this tbrm will help the New Jersey Department of Environmental Protectior~ (NJDEP) staff
review the proposed pr@ect, determine possible permitting requirements, and ensure that all applicable
programs attend or provide comments for a pro-application meeting. Please respond to the qaestions as
compIetely as possib}e, noting any areas you are r~ot s~lre o~, and r~cluding any infon~ation about t~e pro]ed
and/or site that might aid the NJOEP’s reviewo~

Once you have completed the [~rm, please s~abmit electro~ically to David Pope (David.P             )
arid Katl~erine Nolan (Katherine.Nolan          ). If desired, one hard copy may also be submitted
mail. Ot~ce this submitted ~)rm arid attachments are deemed administratively complete by the O~Sce of
Permitting arid Project Navigation (OPPN) staff; a pro-application meeting will be schedt~led witk the
applicable permitting programs within NJ[)EP.

Please prepare to give a brief presentation of your proposal at the beginning of the pre-app/icatior~
meeti~g. If you have m~y questior~s, please contact OPPN at (609) 292-3600,

Please

2

8.

include the ~bllowing attachments if avai able:
A I--2 page narrative description of the proposed pr~ect, its fhnction, and its benefits;
Ar}y overarching reg~latory or policy call(s), or g ~idance known prior to ~he receipI of tt~e
application to determi~e the pr<~ecds f~asibility, regulatory, or review process;
United States Geological Survey (USGS) map(s) with site botmdaries of the proposed
clearly delir~eated, including the title of~he USGS qttadrangle sheet from which it was taken;~
Aerial photos and/or Geographic In~brmalion Systems (GIS) information and/or shape
regardir~g the site;
A site map including any known environmental ~eatures (e.g., wetlands, streams, buff?rs,
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

9 Identification of conflicts with DEP rules, with contact names and in%rmation whose
attendance/input would be helpf?al in ~i~cititating this pr@ed (e.g., Soil Conservation Districts~
health departments, IocaI zonir, g officials, etc);

10. Any other information that you think may be helpt)A to the NJDEP ira reviewing this pr{~ed.

Ptease be advised that ths fbrm is NOT an app cation fbr a permt g?om she NJDEP. 1o receive a thor zation, approval, or a
pemt to condct rcgu ated activities, a {brmaI appl cat on must be filed a~d a }bmal permit or at~thorization must be issued by
the appropr ate Bur{:a ~ithin the NJDEP prior o commencemem of the regulated act vit? This fi~r ~ is ~sed soely ~:or the
preI mmary revew and discussio~ of ths project to determin vhat permits or aothor za io~s may be r~eeded o condd
propo ed aclivity Any guidance o~gered to the app can duri~g hs process is non-b nd ag on the NJDEP or the applican~ and a
l~na response can oniy t>: rendered through the actual ss~a~ce of porto ts, approvaIs, and/or a horizadons.

}lard copie>~ may be s~ bruit ed to:

New Jersey Depa~ment of Enviromnenta Proted o~
Of tire of Permitting and Project Naviga~ or~
P,O Box 420, Mail Code 07J
Trer~ton, Ne~ Jersey 08625

~ USGS maps ma> be p~rchased from NJDEP, Maps and P bl catior~s, PO Box 420~ Frentor~ 08625-0420; (609) 777o1038



NJDEP Permit Readiness Checklist Form dan 2025
Page 2 of 111

GENERAL INFORMATION

1. Name of Proposed Project: NJDWSC Floating Solar

2. Consukant/Contact Information (if any): Felix A~uayo - NEXAMP Phone 201-401-4438

Name of Prospective Applicant: North Jersey District Water Supply Commission
Address/teh/~i~x: 1 F,A. Oreehio Drive, Wanaque, NJ 07465
Company name: North Jersey District Water Supply Commission
Company address/tel,/fax: 1 F.A. Orechio Drive Wanaque NJ 07465~ Phone 973-616o2906

Does the applicant own the property? Yes

If the applicant is not the prope~y owner, please provide contact in%rmation %r the prope~y owner
and evidence of having properb~ owner permission to use the property tbr the proposed pr~oect. NA

Does the project have any existing NJDEP ID#s assigned (e4., Case number, Program Interest (PI)#,
Program ID#)? YES, FOR BPU CSI PROGRAM If yes, pease provide: 23CSIHDBBWU

B. PROPOSED PROJECT LOCATION

Street address: 1 FA Orechio Drive        Municipal ty: Wanaque
County: Passaic           Zip Code: 07465
Impacted Parcels (Block #, Lot #), (Block #, Lot )... Block 500 Lot 1
X Coordinate in Stme Plane (project centroid): 41~02’53.96"N
Y Coordinate in State Plane (project centroid): 74~17’46.56"W

PROPOSED ACTIVITY AND SCHEDULE

Pr~ect Type:
New Construction: ~ Redevelopment: ~
Alternative Energy: N Other (Please describe):

Restoration:

(a) Estimated Schedule: Date permits needed or desired b3, beginning construction date; construction
completion, and operation of facility date: Schedule Iargety determined by permitting process: %r
planning p~rposes we are assuming 12 monlhs %r NJ DEP approvals, 3 months %r building and
electrical permits, 3 months %r mobilization (staging area preparation and barge siting), and 12
months of construction. Assuming NJ solar incentive is awarded July 2025, we expect all permits
hand by September 2026, construction stare January 2027 and penmission to operate by December
2027

(b) Funding Source: Is any Federal Funding being used %r this pr~ect? NO
State Funding over one million doIIars? NO ls funding secured at this time? NO
Is %riding conditional? YES If yes, on what? Securing State solar incentives

(c) ls the pr{~ect contingent on receivi,~g the identified funding? Yes
If yes, please explain: ~oiect economic viabilit    ends on state solar incentives.

(d) What DEP pe~nits do you think you will need %r this project (The Depa~ment v~ill confirm this
tbro~gh the checklist review process)? Flood Hazard Area Individual Permit with hardshi
Freshwater Wettands Individual Pe address concerns from T& istoric Preservation
Office and Bureau of Dam

4903o2648W326. v 1



NJDEP Permit Readiness Che~:’klist Form
Page 3 of 111

2. For additional guidance on Department pem~its, please re~r to the New Jersey Depanmet~t of
Environmental Protection’s website at https://wwwo         .

Jan 2025

(a) Which, if any, Department(s), Bureau(s), and/or Department staff have you already contacted
regarding the proposed project? Office Permitting and      t Navigation meeting on 1 ~/5/2020 with
DI.RP, T&E Unit, NJ Fish & Wildlif~ & ENS lands Council, Bureau of Dam Safety’ SHP(~
Site Remediation, Clean Ene~ & Climate Chand BPU.

(b) Are there any Depa~ment 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 A!locationa~ermit is re{o2aired ira ballasted~stem is used since the

act on the water reservoirs’        is de minimis but we need guidance from DEP o dete~ine

(c) Please indicate which of the %Ilowing preopenrfit acfior~s or modifications you have appl ed for or
obtained from the Depa~ment or other state agencies tbr this project: N/A
i. Water Quality Managemeut Plan (WQMP) cor~sister~cy: __
ii. Highlands Consistency: ~
iii. Wetland Delineation/Letter of Interpretation (LO/): __
iv. Tidelands Conveyance:
v. Flood Hazard Jut sdiction or dete:minations: __
vi. Water Allocation:
vii. Remedial Action Workpian (RAW), Remedial Action Permit (RAP) Soil and/or Groundwater,

No Further Action (NFA), Response Action Outcome (RAO): __
viii. Landfill Disruption Approva :
ix LandfilI Closure Plan:
x. New Jersey Pollutant Discharge Elimination System (NJPDES) Discharge to Ground Water

(DGW), NJPDES Discharge to Surface Water (DSW)
xi. Other:

D. NJDEP PROGRAM OUESTIONS
The remainder of the Permit Read ness Checklist contai~s questions which are designed to help the
Department determine po sib[e permitting reqtiirement for the proposed project. If a question does
not apply to your project, please write N/A" in the response field. PIease include any additiona~
information that you think may be heip~iA to the Department’s review

OFFICE OF TRANSACTIONS AND PUBLIC LAND ADMINISTRATION ~o (609) 940-4400

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                        estsoforouseoo[:            alarm/{br inIbrmation on initiating
a request to use State prope~y. The submission of a requesl 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 INVESTI~IENT & ECONOMIC REVITALIZATION - (609) 633-0700

Green Acres - {609) 984-0500
https://www.n          reenacresi
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NJDEP Permit Readiness Checklist Form
Page4 oftlt

Is any pan of the project site on land that is subject to a Green Acres estricfioyY? N~
If yes, please describe:

Does the pr0}ect require the use of prope~y %nded w[h f~:deral Land and Water Conservation
Funding? N() If yes, please describe:

Ooes the pr(~ect include activities ~hat are under the j r~sd cfion of the Watershed Proper~y Review
Board? NO If yes. please describe: ~

Has the Watershed Prope~y Review Board made a ~urisd[cdona determination %~ the pro]ec~ site? NO

Historic Preservation Office- (609) 984-0176

ts the ire a hb;toric site, or ~n a distric~ that is on or eligible %r fl~e State a ~dior Nafior~al regis~c~? YES

Wil~ there be impacts to buildings over 50 year o~d? NO

Are fl~ere known or mapped archeok~gica~ resources on the s~te? NO

STATE PARKS, FORESTS, &HISTORIC SITES - (609) 984-0370
~p ://www.          arksandfi~restsiindex.htrrfi

Wil~ ~emporary use of DEP lands administered by fl~e D~v~sions of Parks & Forestry and/or F~sh &
W~ld~i~e be required for pre-construcfion, co~su’ucfion and/or post construction acfivifie ? NO
Kyes, please descr be: ~

New Jersey Forestry Service - (609) 292-2520
N/~p ://www~          arksandR~restsi%res~/

~orest c~earing activities/No Net Loss Reforestation Ac~
Wil~ implementation office project resu~ in fl~e c~eafing of 0.5 acres or more of %res~ed ~ands ow~ed or
maintained by a Stae entity? NO If yes how many acres?

NEW JERSEY FISH AND WILDLIFE ~ (609)292-2965

The NJDEP Vish and Wildlit~ Office of Environme~taI Review is responsible f~r eva~uafing proposa~ ,
plans, policies and projects to ensure potential impacts ~o fish and wi~dlKe and the habitat on whM~ they
depend, are avoided or minimized. To fi~c~li~ate the review the below infb~mafion must be provided. In
lieu office below ~nR~rmation, the Natural Heritage Daabase dan request response tbr endangered and
threatened species of flora ~mma t?om the NJDEP O~ce of Natural Lands Management is acceptable.
The NJ-GeoWeb is avai~aNe %r free and ca~ be accessed at                    eowebsp~ash.htm
Questions regarding this section of the checklist should be sen~ ~o the Office of Environmenta~ Review at

Jan 2025

Using the NJoGeoWeb Landscape layer, please indicate if the subject propemy or the land immediately
adjacent contains any of the %flowing species/habitats:

Rank 3, 4, or 5 polygons: YES
Vernal habitat: NO
[:resh~ater mussel habitat: NO
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NJDEP Permit Readir~ess Checklist Form
Page S of 111

Ja= 2025

Using the NJoGeoWeb Surthce Water Quality Classification layer, determine if the sub}ect p~openy
contains any streams, brooks, or rivers that are classified as trout production or tro~t maff~tenance, Are
any of the waters on the subject propeay c assified as tro~t production or tro~t maintenance7 NO

Using the Trout Stocked Streams layer on NJoGeoWeb, determine if the subject prope~y contains any
streams, brooks, or rivers that are classified as trout stocked or are withir~ one mile upstream of a trout
stocked waterway. NO

Please be advised Landscape Project Mappi~g (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 wildlit>e. It is recommended the applicant have a wildli~ie biologist review the Landscape
Project findings {br adjacent rank 3, 4, or 5 hab tats along with the presence of potential habita~ on sie, or
bare the applicant appIy tbr a Natural Heritage Database Request.

WATERSHED AND LAND MANAGEMENT - (609) 77%0454
/wlm/

Division of Land Resource Protection -(609) 777-0454
Division of Watershed Protection and Restoration (609)-292-1932

/landusei

Please indicate which of the tbllowing regulated areas wiI1 be impacted by or are in proximity to
developments and/or activities involved with the proposed pr@ect. Please describe the type and extent of
developments, activities, and/or impacts, includhag the distance to regulated f>atures:

,, Water courses (streams): NO
¯ State Open Waters: YE~
¯ Freshwater Wetlands and/or freshwater wetland transition areas: NO
¯ Flood tot~ard areas and/or riparian buf{~rs: YES
,, Waterfl~ont development areas: NO
,, Tidally Flowed Areas: NQ
¯ Bureau] of Tidelands Management ( s:/www.n /landuse fl mai~.html): NO
, Coastal Area Facility Review Act (CAFRA) Planni~g Area (viewable on NJoGeoWeb,

s: wwwo                             ):N()

NJPDES Stormwater Permitting - (609) 633-7021
.stormwateri

ht~ps://www~n ome.htm

Will the proposed project site activity d sturb more than one acre? NO

Wll 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 %r discharge of stormwater, surf~ace, and/or
groundwater? YES If yes, please describe: NJPDES Discharge to St~r~3ce Water Permi~

Is the {~cility assigned one of the Standard industrial Classification (SIC) Codes (to determine the SIC
Code, see the box "Industry Code" on your New Jersey Depamment of Labor Quarterly Con~ribafion
Report)?

Water Quality Management Planning Program - (609) 633-7021
s www.n
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NJDEP Permit Readiness Checklist Form
Page 6 of!ll

Jan 2025

Does the project involve a new, expanded, or relocated wastewater treatment t~cility not identified in the
applicable Water Quality Management Plan (WQMP)7 NO

For prQjects conveying ~ astewater to an ons{te or offsite was~ewater treatment facility or treatment
work% is any potion of the project site located outside ~he sewer service area? NA

For projects located within an assigned sewer service area, will any wastewater flow generated from he
pro4ect site be conveyed to a f3acility other than the assigned facility? N~

If the answer to any of the above questions is yes, the project is inconsistent with the applicab e WQM P
and a WQMP amendment may be required before any NJDEP permits can be issued.

Division of Resilience Engineering & Construction - (609) 322-9566
s://,,~ww n       cfr

Bureau of Dam Sat~ty - (609) 984-0859
https://www.n       /dam saIietvj

the project involve construction, repair, or removal of a dam? NOIf yes, please describe:

Bureau of Climate Resilience Design and Engineering
bttps://wwwm~

Has climate resilience been considered in the design of the proposed pr<>ject? YES

Office of Coastal Engineering - (609) 292-9236
~s://wv~ w n              rotection

ls the proposed pr(?ject localed at or a@acent to a beach nourisbmen~ or shore protection pr@ect? NO

WATER RESOURCES MANAGEMENT - (609) 292-4543
wrmi

Division of Water Supply & Geoscience - (609) 292-7219
/waters~

New Jersey Geological and Water Survey Elemeut- (609) 292-1185
htt~s://www.n

Please indicate which of the foliowing, if any, will be involved with the proposed project:
,, Development of a new water supply source: NO
,, Require aq~it~r testing: NO
¯ An existing or abandoned mine: N()
¯ Geothermal or offishore energy: NO
¯ Subsurface sequestration in geological fbrmations: NO
¯ Acid soils at the project site: NO
¯ Geologic hazards of concern at the project site: NO
¯ Activity within a karst area: NO
,, Adverse effiects to groundwater recharge: NO
¯ Crossing of any steep slopes: Yes, cables coming to shore will cross steep slopes
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NJDEP Permit Readiness Checklist Form Jan 2025
Page 7 of I 11

Bureau of Water Allocation and Well Permitting - (609) 984-6831
s*//www~         .n ov/de /watersu l /

is the pr~ect seeking a new ground water allocation permit or modification? NO Ifyes does the

pr~ect have all necessary’ well construction and saf;e drinking water per~nits? NA

Is the project located wit~fin an area of critical water supply concern? NO

Wi{1 the project have the capability to dive~ 100,000 gallons-pc>day (70 gallons-per-minute) or more, or
50,000 gpd (35 gpm) or more in the High/ands Preservation Area, from a sh~gle source or a combination
of surf’ace and/or groundwater sources? NO

Will the project draw 100,000 gpd or more of ground/surf)ace water fbr construction or operation? N~

Other than wells utilized fk)r environmental evaluation or remediation, does the prqiect entai the dri/ ng
of" any wells, including but not limited to those ufil zed fbr potable/non-potable water supply or
geothermal use? NO

Is there known or suspected groundwater contamination present at the prqiect 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
~s:/www.

Is the project ocated within an existing water purveyor service area? YE~ If’y’es, ~hich one?
NJDWSC
Does the purveyor have adequate firm capacity’ and allocation to support pr;~ject demand (see
~ps://www state.n                   ws.htm figr details on water syster~ capacity’)? N/A

Do water pipes currently’ extend to the pr<~ect location? N/A If not, is the proposed project ocated
within a f~-anchise area? NiA

Does the project have an approved Safie Dr nking Water main extension per~rfit? NiA lfye% what is the

permit number?

Does the water purveyor hold a Saf~e Dr nking Water Main Master Pe~ t? N/A

Will the pr0~ect a~°f;ect any land or water controlled by a Water Supply Authority or water purveyor in
New Jersey? YES If yes, please idenfif}’ 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
httpS://www n

Bnreau of Surface Water and Pretreatment Permitting - (609) 292-4860
htt~s://www.n                 .htrr~

Is the proposed project a wastewater f~cility that will discharge to surface water? NO

4903o2648o7326~wl



NJDEP Permit Readiness ChecklisI Form
Page8 of 111

Jan 2025

¯ tfyes state the name of the stream that will receive the proposed waste~ater NA
Describe the proposed discharge of wastewater to surface ~aten NA

,, If no, how is the wastewater proposed to be discharged (e.g., to be conveyed to another sewage
treatment plant (STP), pubIicly owned treatmenl works (POTW), etc.)? NA

Will the proposed project involve discharge of indus~ria! or commercial was~ewater to a publicly owned
treatment works (POTW)? NO Kyes, name ofPOTW: NA Volume of wastewater (gpd): NA

Bureau of Groundwater, Residuals, and Permit Administration ~ (609) 984°4428
~s://www.                 .htm

Will the proposed pr0jectifScility have a sanitary wastewater design flow which wll discharge more than
2,000 gpd to groundwater? NO

Wil! the proposed prqject/fscility discharge indastrial ,sastewater to groundwater in any quantity? NO

Please indicate which of the following activities or structures are included ~ith the pr@ect/fiacility, or that
wastewater wili be discharged to groundwater through:

Upland Combined Disposal Facility (CDF): NA
Dredged Material: NA
Spray Irrigation: N~
Overland Flow Subsurfiace Disposal System, Underground Injection Control (UIC): NA
Landfill lnfiItrationiPercolation Lagoon: NA
Surface Impoundment: NA

Please specie}, fl~e source of wastewater fi)r eve[T structure identified above (e.g., sanitary wastewater ~o a
subsurfiace disposal system, non-contact cooling water to a dry well, etc.): NA

Please specify lining materials tbr each proposed Iined s~ructure, and give its permeability in cm!sec (e.g.,
8oinch thick concrete-tined evaporation pond at 10~? cm/sec): NA

Does the proposed project include an individual s bsudSce sev, age disposal system design i:or a fiaci/ity
with a design flow of less than 2,000 gpd which does not strictly conform to the State’s standards? NA

Does the proposed pr@ect involve 50 or more realty improvements? NA

Will this pr@ect involve the ge~eration, processing, storage, transfier 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 If yes, please expIain NA

CONTAMINATED SITE REMEI)IATION AND REDEVELOPMENT - {609) 292o1250
https://www.

Division of Remediation Management - (609) 292-1251
://www.state.n         iaboutiremediatior~ division.htm!

Is the project located on a known or suspected contaminated site (please rel~rence
~ps://www.state.n               )? N~

Is the project located adjacent to a known or suspected contaminated site (please refi:rence
)?NO
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NJDEP Permit Readiness Checklist Form
Page9 of Ill

Jan 2025

Is the project wiff3in a designated grown~eld Development Area (BDA) (please re,fence
https://wwwo            ibrowrd~elds!bda/ir~dex.htm[ )? NQ

Has a No Furfl~er Action (NFA) Letter or Response Action Outcome (RAO) beei~ issued fbr the er~fire
project area? NO

Were aw engineering or institutional controls implemented as pa~ of a remedial acton
the s~te? NO

Wha~ is the status ofcomp~ia~ce w~th the biermia~ cerdtScafio~ req~iremen~s and a remedial acton
permit? NA

What is ~he s~atus of the remediafion %r other areas of concern fbr which an NFA Letter or an RAO has
no~ been issued (Please i~clude remedial phase, media af~iscted, contaminant(s) of concern, and whether
~he contamination is ossite or offidte)? NA

Name ofcurres~ SRP Case Manager or Licensed Ste Remediafio~ Pro#cssiona~ (LSRP) and Preferred
Identification (PI) Number: NA

Is ~he applicant a responsible pa~y fbr discharges at the site? N~

Upon taking rifle to the site, will the applicant become e~ther a responsible pa~y {~r contamination at the
site or a person responsible tBr conducting the remediafion? N~

tins the remedial status of this site triggered Direct Oversight purs~xant to N.LS.A. 58:{0C-27 and
N.LA.C. 7:26C-~4? NA
If yes, ban ~he applicant complied or how does the appiican~ intend to comply? N~

~.IR~........g}qER{{Y, & MATERIALS SUSTAINABILITY - (609) 292-0149
hu!}s://www.

Division of Sustainable Waste Management ~ (609) 633-1418
https://wwa,         idshwi

Wfl! ~he projec~ receive, mi~ize, or lranspo~ solid or hazardous wastes? NO

Will the pr@ect invoive d~sposal of hazardous s~bs*ances pursuan~ ~o 40 CFR pm~ 261 arsd
7:26? NO

Will the pr(sect include operation of a solid waste tSacility pursuan~ to N.LA C. 7:26-1-ei seq? NO

Is the project a solid waste facility or recycling center? N()

Is ~he preject incl~ded in the appropriaIe coumy’s Solid Waste Management Pan? N~

Is the pm}ect !ocated on a landfill that will be redeveloped %r human occupancy? NO
If yes, is there a~ approved Landfill Closure Plan? NA

Division of Air Quality ~ (609) 633-2829
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activity at the site release substances into the air? NO

Wil! the pr@ect require air preconstruction permits per N~LA.C. 7.27-8.2(c)? NO

WilI the pr@ect require air operating permits per NLAC 7:2%-22 1 ? NO

Will implementation of the project result in a significant increase in emissions of any air contaminant %r
whici~ ~be area is in nonattainment with according to the NationaI Arab ent Air Quality Standards
(NAAQS) (all of NJ for VOC and NOx emissions; 13 counties for fine panic lares emissions), hereby
triggering the Em ssioa Offset R~Ae a~ N.J.A.C~ 7:2%!87 NO

the proposed project emit hazardous air pollutants and/or toxc substances above the reporting
thresholds listed in N~J.A C. 7:27-I77 NO

Will the proposed project reslt in stationary diesel engines (genera ors, pumps, etc.), or mobile diesel
eng nes (bulldozers, fbrklifks, etc.) operating on the site? NO If yes, please identi{) which: N~

Will the proposed project have potential fi)r of 2!~ite odors and/or dust impacts? NO

Bureau of Air Quality Evaluation and Planning- (609)292-6722

AII counties in New Jersey are in nonat~ainment 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 m maintenance tier the USEPA’s 2006 fine particulate matter (PM 2.5) NAAQS. The USEPA
promulgated the federa General Conformity regulation (40 CFR 93, Subpa~ B), which was established
under the Clean Air Act (Section 176 (c)(4)), to ensure that actions taken by f)deral agencies do not
intertEre with a state’s plans to attainmen~maintain the NAAQS.

If the answer to any of the %llowing questions is yes, the proposed prQject (or a ponior~ of the proposed
project) may require a General Confi~rmity Applicability Analysis and possibly a General
Detemfination. For more inR~m~ation, please see the USEPA’s General Confk~rrnity website at

neral-confi~rmit2.

Is there a "lead" f:ederal agency fbr this project? NO If yes, which agency? N_.~A

Wil! this project receive fi~deral support or financiaI assistance? NO

Will this project require a federal approval, license, or permit? NO

Clima,~e, Clean Energy & Radiation Protection - (609) 633-7964
~s://www n       /dessi

Climate Change, Clean Energy & Sustainability - (609) 777-4213
~vs://www.s ate.n          sibe%html

Does the proposed project involve renewable energy technology? YE~

Is the proposed prQject a solar PV project? YES
If yes, please indicate the type:

4903o2648-7326, v.t



N,IDEP Permit Readiness Checklist Form
Pagell nfltI

Jan 2025

Behind the meter~Net metered: YES
Grid supplied: NO
Grid supplied- Subsection t (On a landfilI, brownfield, or area of h storic ill): NO
Community Solar: YE~

Is the proposed pr<)ject a wind energy project? NO
If yes, what type? Onshore N__~A Offishore NA

ls an environmental arid energy innovative technology included in this prq}ect? YES
If yes, please provide a brief description Floating solar technolo~ is relativelz new n the United States
and in New Jerse          ect will use the latest irmovafions in fioatingsoIar techno{o~>

Please indicate which, if any, green building rating systems the proposed pr<~ject will be certified by:
¯ US Green Ba{ ding Council, Leadersh p {r~ Energy and Environmental Design (LEED): NO
,, ASItRAE Standard I89.1 : NO
,, National Green Building Standard ICC 700°2008: NO
¯ USEPA’s ENERGY STAR: NO
¯ International Living Future Institute-Zero E~ergy Certification: NO
¯ [nternational Green Construction Code (IgCC): NO

Have you incorporated green design ~atures into this pr<Oect (e.g., renewable energy, water conservation,
use of !ow impact design %r stormwater)7              otovoltaic fi~cilil~

Bureau of Environmental Radiation - (609) 984-5400
iberi

Will the proposed pr<~ect receive, store, or dispose of radioactive maerials? NO

Will the proposed pr@ect employ any type of xoray equipme~t? NO

OFFICE OF ENFORCEMENT POLICY - (609) 913-6700
bttps://www.         /en%rcementi

Does the applicant have outstanding DEP en%rcement violations? NO
Kyes, please identff}~ the case, case manager, program and phone number, and status:

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

OFFICE OF ENVIRONMENTAL JUSTICE - (609) 292-2908

Is the proposed pr~ect or fEcility located in an overburdened community (OBC) according to the
Environmer~tai Justice Mapping, Assessment and Protection Tool (EJMAP)

erience~arcgis.comiexperience/548632a2351 b41 b8a0443cfc3a9f4el~)? NO

Please indicate which, if any, of the %llowing facility types ~he proposed pr(#ject or facility is/~ 11 be:
¯ Major source of air pollution (e4. gas fired power plant, cogeneration facility): NO
¯ Resource recovery facility or incinerator, sludge processing facility: NO
¯ Sewage treatment plant w~th a capacity of more than 50 million gpd: NO
¯ Trans~ier station or solid waste facilib’: NO
¯ Recycling tlacility that will receive at least 100 tons of recyclable materia~ per day: NO
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N3DEP Permi| Rezdiness Checklist Form 3an 2025
Page 12 oflll

Scrap metal ~?acility: NO
Landfill: N~
Medical waste incinerator, except those attendant to hospitals and universities: NO

What comm~anity groups and stakeholders have you identified that may be interested in or impacted by
this pr{)ject?                  s have been identified as ~otentiaIlv interested or im        the
~ect. Wanague Reservoir is a non-recreational body of water and public access is not allowed. We do
have    o~ letters fi-om Passaic Count~h Land Conservancs of NJ and IBEW Local 102 and expect to
receive %rther suppo~ firom communit     nizations fbr the communit       base of this

you engage with community and stakeholders in ~his project? Yes lfyes, how? NJDWSC wilt
develo riate communit~ outreach and awarenes am at the riate time. Inclusion of

communit~ solar component to the ~ect will benefit subscribers to the about 1.000

What are the potentia! impacts of this pr(~ect on the community? None that are known at this time.

What are the community concerns or potential concerns about this pr(~ject? None that are known at this

How do you intend to address these concerns? not ~licable.

As pa~ oftMs pr~ect, do you plan to per%tin any environmental improvements in this
If yes, please describe: NA

Please provide the NJDEP with an additional narrative description of the proposed project’s flanction arid
its/ocaI/regional environmentaI, social, and economic benefits and impacts, the sensitive receptors tha
are currently present and how might the~ be afl?cted by ~his pr@ect

The NJDEP is committed to the principles of meaningflA 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 comm nica ion to take place as early as possible

ADDITIONAL AGENCY REVIEW

Is the proposed project su[~ect to any of the %flowing?

Highlands Regional Master Plan Panning or Preservation Area: YE~
htt~s://www.n         hlands/about/

° Pinelands Comprehensive Management Plan: NO
inelands/home/maps/index.shtml

Delaware and Rari an Canal Commission Standards: N~
~s :/iwww.ni~¢idepid rcc

Delaware River Basin Commission: NO
N~ps ://www. state, hi. usidrbci

s/OnePane/basic,~ iewer/index.btml?a~pid=~dS?c64691108457¢~3
33df)5315d f;e fD3
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N3DEP Permit Readiness Checklist Form
Page 13 of 111

New Jersey Spots and Exposition Authority; NO
htt~s://www.njsea.com/whoowe-are/

U.S. Army Corps of Engineers review: NO
~s ://www usace.army.m i l/

Other State or Federal Agencies? If yes, please specif}q USFWS

Jan 2025

Permit Readiness Checklist Submitted By:

Date

Tim Eustace utive Director
Print Name
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NJDEP Permit Readiness Checklist Form Jan 2025
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Attachment I - WANAQUE FLOATING SOLAR PROJECT

[xecutive Summary
On March 22, 2023 the North Jersey District Water Supply Commiss on (NJDWSC) authorized
Nexamp Solar LLC to provide necessani suppoR to submit an app~icat on to the NJ C~ean Energy
Program’s Competitive Solar Incentive Program (CS) for a solar project to supply, build, finance
and operate an approximately 10 ~’-tWdc / 8MWac floating photovo~taic (FPV) system to be located
on the Wanaque Reservo r and interconnect wth the grd for net metered operations.
Subsequently NJDWSC approved expanding the proposed solar system to also include a
5MWdc!4MWac floating community so{ar system to nterconnect with the JCP&L distribut on
system. The addition of the community so~.ar component is integral to achieving the pro ect
econom cob ectives and delivering tangib e benef ts to the tocaI community.

The net metered FPV system will supply over 13,450 btWh per year of solar electr c ty, increas ng
the Commission’s resiliency through self supply and offsetting approximately 90% of suppled
energy on an annual bass, significantly reduc ng electricity costs and supporting NJ’s energy
mandate for increased renewables. The community solar system wil provide access to the solar
energy to local residences, with particular focus on low and moderate ncome households. The
addition of community solar adds negligible environmental impact to the proposed net metered
system, will allow up to 1,000 residences to subscribe for guaranteed energy discounts, must
nc{ude 51% !ow and moderate income subscribers, and de~. versa local community so~ar so~ut on
n Northern New Jersey where development restrictions have limited these types of opportun t es.

Project Genera[ Arrangement



Design Overview

Net metered so(ar island and community solar s~ands wl~. be tocated away from any dam
infrastructure and secured by mooring tines anchored to reservoir bottom, Anchoring will be
cons stent with best ndust~ practices and cons stent with safety factors to ensure istands are
stable under ASCE weather conditions. DC power wi~[ come to shore on marine grade cables on
floats and run on enclosed cable tray (see ground equ pment section) to e{ectrica[ equ pment for
conversion to AC power and step up transformers. AC power is then routed to point
interconnection on po~es. Note that a{l equipment is tocated over 1000 feet from overflow weir and
above water dam infrastructure and wi[[ be tocated greater than 500 feet from any submerged dam
i nfra struct u re,

Solar Islands

The conceptual {ayout is a 10MW net-metered system single is(and design, and an adjacent 5N1W
community solar system. Based on bathymet~ of the Wanaque resewoir, wind exposure, ex st ng
infrastructure and proposed interconnection pan, the proposed so{ar s[ands are expected to be
[ocated at the south end of the reservoir. Fina{[ocaton of the islands wil[depend on geotechnca(
studies and the anchoring p(an specific to these f ridings, however, their position wi[ not encroach
within the 1000~foot buffer of any known Bard Eagle nest and wi[ be (ocated away from any dam
nfrastructure.

4918o2116~6878~v. 1
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The nebmetered system includes a floating island covering approximate(y 576,450 sf (13.23 acres)
of sudace water (or 0.57% of the resewoirs 2,310 acres of surface water). The moorind and anchor
system wl~ angle away from the floats and span approximately 20.3 acres of the resewoir bottom.
On the f oats, 17,075 photovoltaic modu(es will be supposed above the water line (each module
measures 3’8"’x 8’) on HDPE floats. Anchors (pre-geotech nvestigation) specified as 80 1 °ton
ballast btocks.

The community solar system inc[udes a floating is{~and covering approximate[y 289,280 sf (6.64
acres) of surface water (or 0.29% of the reservoirs 2,310 acres of surface water). The mooring and
anchor system wi{L ang{e away from the floats and span approximately 18.36 acres of the resewoir
bottom. On the floats, 8,537 photovoLtaic modules wi[! be suppoRed above the water [ne (each
modute measures 3’8"’x 8’ on HDPE floats. Anchors (pre geotech investigation) specified as 46
ton ba{[ast blocks.

49182116~6878 v 1



Solar Island Protection

To protect the so{ar islands from objects driven by the prevai~ ng noRhern and western winds,
debris barr ers will be nstal[ed. These barrers are spec fica~[y designed to prevent targe obiects,
such as floating trees, from impacting the is{ands. The design, inc{uding the {ength, [ocat on, and
specificat ons of the barriers, is based on the preva ling wind patterns and the safety requ rements
of the solar array

The barriers are intended to act as deflect on barriers, not to catch debris. Any materia[ that s
incidental[y trapped wit{ be c[eared during semi~annua~, ma ntenance. Importantly, these barriers
wi[[ not be insta[[ed on the dam or the oved[ow weir, ensuring that these critical structures reman
unobstructed.

4918o2116~6878, wl
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Now with the strongest, most reliable SHACKLE-FREE connections available.

DEFLECTOR PANE~
Mn ~e te p~ of

TUFFBOOM
d~a × 10 ~ io~

S~CKLDFREE
BOTTOM PLATES

~JFFBOLT /

TUFFSCREEN

TUFFLINK
~ ~d

Mooring and Anchoring

The islands are secured in ptace with a moori%/anchor system attached to the reservoir bottom
usin~ an e~astomeric system that altows for cha%es in water ~eve~ of the resewoir, The ftexib~,e
moorin~ system also provides greater safety as fai~ure of one ~ne ~eads to a redistribution of forces
to the other lines without a single point of failure.

5 Pa e
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We anticipate anchors may include helJca{ anchors or embedment ba{{ast anchors to provide
f{exibi{ity for bottom conditions and added safety. The final specification of anchors wil{ depend on
geotechnica( nvest gation yet to be completed. However, ballast Mocks and he~ica~ anchors
provide different benefits and therefore a mix is expected.

The proposed anchors for the project inctude both ba{lasted and screw anchors. Ba{(ast btocks
be surface-mounted, whi{e screw anchors wi[[ be embedded in sandy soils. Current{y, percuss on
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 wilt require a
comprehensive geotechnica[ ana[ysis. This ana{ysis wi[{ include an impact assessment to ensure
the fault line is not adversely affected.

ENBEDMENT BALLAST ANCHORS

Embedment ba~Iast anchors are fascinating eng neering
maweLs that find their purpose n var ous contexts due to
their exceptiona~ drag embedment characteristics. They
have been deployed in some of the most remote and
cha{{enging marine territories on Earth~

~satures:
Holding Power: unpara{[e~ed ho{ding power, even in strong soils.
Economic Possibi{ ty: By overcoming sol{ l m tations, t enables operators to exptore new
energy resources across a larger g{oba{ area.
Hard Soi{ Expertise: With 25 years of operationa{ exper ence, including stiff c[ays, dense
sands, cemented soils, and rocks, embedment anchors exce{ where conventional anchors
may struggte.
Geometry Enhancements: The anchor’s geometry combines improvements in penetrat on,
handling, and efficiency.
Type Approval: It has received type approva! from main C{ass Authorities.

6 P g
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HELICAL PiLE

A he[ica{ pile, also known as a helical pier, helical anchor, screw pi{e, or screw anchor, consists of
a shaft - either a solid square bar or a hollow tubular - with he{ica[ plates welded to it. These are
normally segmented shafts rang ng in length from 5’ to 10’2. In most app[ications, only the read or
first section has he{icat p{ates whi{e p{ain extensions are added to reach competent {oad-bearing
soil strata. The industry refers to he{ica{ insta{{ations n tension (tiebacks, tiedowns, soil screws,
etc~) as anchors and they are almost a{ways solid square shafts. Note that proposed he[ica{ piles
are intended for use in sandy/{oamy soi{s and are not ntended for anchoring to rock. At this {me
we do not anticipate dr [{ing or percussion anchoring to bedrock. If such anchoring is required for
project safety, adequate geotechnica[ investigation wou{d be required to ensure no impact to the
fau{t {he known to exist withn the reservoir.

ADVANTAGES:
¯ Fast insta[{ation, cut schedu{es substantia[ty
¯ Lower cost than drven or dr{led pi{es-do not go as deep to reach the same capacity
¯ Insta{{ in any weather & site conditions
¯ Quick, safe, and efficientinsta{{ation
¯ Load immediately after nstat{ation
¯ Minimum access and c{earances needed for insta{[at on
¯ E{iminate or minimize concrete use and re{ated ssues
¯ No excavation or soil disturbance
¯ Minima{ equipment and crew needed for construct on
¯ No insta[tation vibration or nose concerns
¯ Used in both compression and tension apptications
¯ No spoi{s to remove or transport, beneficial on contaminated

sites
¯ Min mum qua{iN contro{ concerns, preoeng neered & manufactured
¯ Eas[y removed and reused as needed for site changes or tempora~

ins{a{ ations
¯ Eco{ogicatty sensitive sites
¯ Ins{at{ n tight space
¯ Little or no disturbance to the site
¯ Wide range of atlowab{e loads up to 500 tons.
¯ Adaptabi{ ty to a variety of nsta[{at on ang{es
¯ Minima[ support equipment
¯ Suitabi{ity for {ow-headroom and other {imited~access areas
¯ Easy pile cutoffs
- Low mobilization and demobi ization costs
¯ Minimum construction mobi[izat on & activity coord nation
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Helical Anchors

SS5 Helical Anchors

Shack e

KEY BENEFITS:
o Ve~sat e sg -oadcapabItytoserveanypermanent

anc~o~ ng need
o Ho/dngpowe~whchcan~otbeeq~ae byWadtosa

muss oom ascso s o deadwe~9s hocks
~ Ma stat~s s sod~gpowe eveswthtsessor~e

scop ng necessary ~s co~sgested hs bors
~ Removabe f equredfo sspec onordedgn¢,~

Land-Based Power Equipment and Cabtes

Marine grade power cabtes wit[ deriver DC etectr city from ftoat ng sotar arrays to etectricat
equipment p(atform or pads with inverters, sw tchgear and transformers. The drect current (DC}
generated bythe sotar panels wit[ be routed through surface DC conductors on anchored floats (n
the water) and routed where possibte in above grade enctosed cabte trough (on rand) to one of two
equipment pad locations currently under consideration. Cabte trough wi[[ be insta~ied adjacent to
the existing driveway. The equipment pads wilt include inverters, switchgear and step~up
transformers. AC power at 34.5kV wilt then be routed on pole*mounted overhead conductors,
uitimatety reaching the point of interconnection with the grid. The net metered solar array
connect behind the-meter (BTPI) and the commun ty so(ar array wit connect frontoof-the-meter
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Cable Trough

CaMe trough often ca{~ed CaMe Raceway, CaMe Routing System, Cable Management Trough,
Electrical or Industriat Cable Routing, is a special zed system designed to protect, organ ze and

route e~ectrica~ cabtes within a defined pathway. Essentia~ty, it provides a secure and accessiMe
channel for cabtes, wires and ducts, preventing damage and ensuring efficient cable route
management Cab(e troughs are made from duraMe materials includ ng GLass Re nforced P~.astic

(GRP), concrete, PVC or p(astic. GRP troughs are !.ightweight, strong and corrosion res stant, and
easy to handle and insta{L They are idea[ 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
{ong tifespan and recyc{abi~Jty, cab;.e troughs are costoeffective and environmenta([y friendly cabte

routing sotutions.

9 Pa~e
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Because cables are contained within the trough, this makes them readi[y visib{e and accessible for
inspection, maintenance or modifications. In turn, this reduces downtime because technicians
can quickly [ocate and address any issues without disrupting other components.

In addition to enhancing aesthetics, came troughs serve as a protective barrier, shielding cables

from damage due to impacts, crushing, abrasion or adverse environmental conditions. This
protection is especially crucia~ in environments with heavy machinery, or potential for contact with
exposed live wires, reducing the risk of e{ectric shocks for both workers and the public.

Additionally, by containing cables in a nonocombustib[e cable trough, the risk of fire spreading is
minimized. In the event of a shoR circuit or overheating, the trough can help to prevent the fire from

reaching other combustible materials.

Lastly, cab{e routing systems are modular and customizable, enab{ing quick and easy installation
to meet bespoke proiect requ rements. Ths design reduces labor costs and project time[ines wh{e
providing flexibility during both the design and installation processes~

Weight

Material & Labour Costs

Installation, inspection & Maintenance Time

Durability & Corrosion Resistance

Adaptability & Flexibility

Sustainability & Environmental Friendliness

10 Ps e
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Power Equipment

ELectrical equipment wiLL be selected to minimize space requirement Preference will be given for
integrated mods{es that include string inveRers, switchgear and step up transformer n a
containerized uniL Since the transformer needs to step up the AC voltage to 34.5kV, the

transformer must be mineral oil fiLLed with adequate conta nment provisions for spiLL prevent om
One possible option is to use the Power ELectronics HEMI unts with a power ratng of 4MWac /

5MWdc per block. At that capacity, 2 HEMI units would be used with the netometered so~:ar

t0MWdc array, and 1 HEMI unit would be used with the community solar 5MWdc array

30,865 tbs

7o2R

21.3 ft                       ~J 6,5 ft

The integrated units would be arranged on a suitab(e structure (etevated or pad mounted
depending on the selected equipment tocation).

Equipment Pad
¯ 3 Integrated units required for the

proposed so[at array
. Each unit wiLL suppo~

5MWdc/4MWac capacity
¯ Total capacity’: 15MWdc/12P1Wac
, TotaL weight (m nus support

structure) = 92,595
¯ Support Structure:

¯ Stee{ structure on piers
¯ Dimensions (R): 45.5ftx 36ft

45.5 ft

36 ft

11 Page
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Fna[ equipment pad location is yet to be f na[ized and requires geotechnica{ investigation and
further discussion with NJDWSC, however, conceptually, the equipment wi~{ be sited on propeRy
already developed and in use. Two equipment pad ~ocations are under consideration: one {ocation
requ res an e{evated ptatform for the electrica~ equipment but no tree removal, the other {ocation
a~,[ows for pad mounting of equipment but require tree remova{ of 50’x50’ area next to the existing
waste wash water basin.

NORMI JERSEY DISTRICT
WATER SUPPLY COMM!SSON

FLOATING SOLAR
EQUIPMENT PAD

LOCA~ON ALTERNAT]V£S

12 Pa£e
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ADDITIONAL PROJECT RELATED INFORMATION

ECONOMIC BENEFIT

The North Jersey D strict Water Supp{y Commission (NJDWSC) prov des water services to over 3
million people in noRhern New Jersey. This extensive seF~’ice area means NJDWSC’s ab[ty to
deliver h gh~qua[ity, low-cost potab{e water is miss on critical The proposed 10HW net metered
floating solar pro oct is par of NJDWSC’s strateg c vision to reqmagine the nexus of energy and
water management and revo{utionize the ener~ consumed by NJDWSC, while also providing
substantial economic and env ronmenta{ benefits. The floating solar project will supply
approximately 86% of the energy load for NJDWSC’s man electric account, which itself constitutes
98% of the energy supplied by JCP&L at a current cost of $! .38 million per year. By deliver ng cean,
renewable energy at a discounted rate compared to the current utility rate, the project
significantty reduce operational costs. Additiona{ly, the power purchase agreement (PPA) for the
solar proiect spans an initia{ 15~20 year period, ensuring a stable and predictable energy cost,
thereby mitigating the risk of fluctuating gr d-supplied power rates (which are expected to increase
n the near and medium term) and providing financial certainty for NJDWSC.

Noah Je~ey District Water Supply Commission
JCP&L Accounts kWh/¥r

744Rn~woodAve, Wanaq e N 074~5 9804% ~ 14~389,235

57 Furnace Ave, Wanaq e, NJ07455 001% 1063

O Westbrook Road, Wanaque, N 07442 001% 1,158

Lnes Avenue, Wanaque, NJ 07442 0.38% 56080
0RngwoodAve, Wanaque, N 07442 017% 24,305
]6 Lines Ave, Wanaque, NJ 07442 000%

680RngwoodAve Wa aque, N 07442 0,07%

Orechio Drive and Ringwood Ave, Wanaq 004% 5376

80i HamburgTpke, Pompto Lakes, NJ 07 0.76% 10,913

Blk 402 Lt 201, Dpont Ave, Wanaque N 0,00% 399

Hem ock Road, PomptonLakes, N 0744 035% 51,260

Greenwood St, Haskelt N] 07420 0~8% 26,000

278 Garden Road, Pompton Lakes, N 074 0,00%

Gaging Station Rt 46, PneBrook, N 0705~ 0,0 % 1,134

Tota~ 14,677,343

Feb

u

Au8
Se~
Oct
Nov
Dec
Tot~

NJDWSC Mar~ Account ~erS¥ (kWh}

Pro Solar Loa~ Solar Post Soar Load
1,i40457 694,600 445857
~ 383,3~ 834159 549,150

1075042 ~ 218,’138 143096

941643 I~i07,227 165 $84

970171 1377714 ,407,943
1174721 1,393,662 218941
1 08~ 847 1483,766 397,919
1421891 1,220297 201594
1,335613 1,077,081 258532

255 39~ 830~640 424754
1302765 63 7 2 671,014

1302382 527~$77 774505
14389236 12,396,93 1992,323

86% 14%

NJDWSC Energy Use (kWh)
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The unique construction cha[[enges of instaKing float ng soar on the Wanaque resewoir requires
scaling the project to mitigate unavoidable fxed costs and still dever the desired economic value
to NJDWSC. FoRunate[y, the project can ach eve costoeffectiveness by adding community solar
and s muttaneous{y enhancing its vatue to the toca[ community, particu[arty for 1.owoand-moderate
ncome households, and the state. Resident at subscribers wKt enioy 20-30% discounts on [her
energy biKs, fostering economic relief and commun ty engagement, and together with the net
metered system, wilt expand the avai[ab [ity of c[ean, renewab[e enersy in New Jersey, reduc ng
reliance on fossil fuels and contributing to the state’s de-carbonization goa~s. N.JDWSC’s Iimited
useable [and holdings make the vast water surface under management an idea[ location for
deploying renewable energy (with vi~tuaKy no environmental impact - [ess than 2% of the surface
area wit[ be used by both floating solar projects and the resepvo r has no pubtic recreat ona[
access) and [everaging existing resources productivety and responsib y.

?OOOO0

600000

~0000

~0000

Monthly Solar Production (kWh): The blue bars represent the amount of energy produc¢d each month
Monthly Energy Saviags ($): The green bars show the ~av gsonelectrcty b Is ca[cu[ated at 20 30% of
averaqe resident al rate of $015/kWh

Nexamp, a national reader in distributed solar energy and community solar development, wiK
spearhead the development, construction and operation of both proiects. This cot[aboration
with N;DWSC’s goals of cost containment, responsibte operations, de-carbonization, and
communist engagement. The proposed ftoatin8 sotar proiects are not just an energy solution; they
are stratesic investments in the future of NJDWSC and the communities it sewes. By harnessing
renewab[e energy, NJDWSC wilt achieve significant cost say n£s, enhance financia[ stab [ity, and
contr bute to a sustainable and resilient energy future for New Jersey.

4918-21166878 v. 1

141Pa£e



HIGHLANDS APPLICABILI~ DETERMINATION

The High{ands Council, on Apr123, 2021, issued a HigMands Appiicab ~ity Determination ("HAD"),
granting a H gMands Prese~ation Area Exemption Determination based on the applicability of
Exemption #11 (pertaining to public uti{ity systems within the H gh~ands Prese~ation Area) for the
netometered Proiect, HAD documentation included in the permit readiness checMist Attachment

The proposed community solar phase of this project has not yet obtained a High ands Preservat on
Area Exemption Determination for two practical reasons:

Fiting a HAD for community solar only makes sense if the Net Metered pr~ect is successful in
the CS bid. Standalone, the community solar economics does not work given the signif cant
expected perm tting and construction costs.
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 Communi~ Solar pr~ect.
Concurrent with the permit processing, we would seek HAD for Community Solar or a waver
based on the reasons outl ned below. In either case, we will have 36 months to ach eve PTO
for the net metered system and during that time will work on the HAD (or waiver thereo to
apply into the community solar so! citation ava lable when we have NJDEP permits and can
manage the PTO timing requirements consistent wth the community solar program.

Community, solar projects are designed to provide clean, renewable energy to multiple customers
including ind viduals, businesses, and nonprof ts, often benefit ng those who cannot install solar
panels on their own prope~ies. Given the environmenta and socia benefits of commun ty solar it s
crucial to consider the unique nature of these proiects when evaluating regulatory, requ rements.

1. Environmental Benefits: Community solar projects contr bute significantly to reduc ng
greenhouse gas emissions and promoting sustainable energy use. By generating clean energy these
pr0.iects hep mitigate climate change and reduce reliance on fossil fuels. The H ghlands Prese~ation
Area aims to protect environmental quality, and commun ty solar aigns wth this goal by enhancing
air quality and reducing carbon footprints~ Furthermore the siting of the floating solar array is on a
man made resewoir and will not impact existing forests, storm water runoff, flood plains, and other
ecologically sensitive areas.

2. Minimal Environmental Impact: Community solar projects b, pically have a minimal
environmental footprint compared to other types of development. They often utilize existing
impewious sudaces, such as rooftops, brownf elds, landf IIs and reservoirs, which are already
disturbed and do not require further land disruption. This approach ensures that the natural
landscape and crit cal habitats within the Highlands Preservation Area remain undisturbed

3. Alignment with Preservation 6oals: The Highlands Presewation Area is ntended to protect
water resources, forests, and other natural habitats. Community solar projects can be strateg cal y
sited in areas that do not compromise these goas. For instance, the proposed project would be

4918~2116-6878, v, 1
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located on a nonorecreational, impervious body of water, with no public access (ie no fishing) thus
ensur ng it will not encroach on pristine natura areas.

4. Economic and Social Benefits: Commun ty solar projects provide economic benef ts by creating
locaI jobs and reducing energy costs for residents and businesses. They also promote energy equty
by making renewab e energy accessible to low-income households and those who cannot install
solar panels on their properties These social benefits align with the broader o~ectives of sustainable
development and community welI-be ng.

5. Precedent and Regulato~ Flexibility: The New Jersey Department of Environmental Protect on
(DEP) has provisions for granting waivers and exemptions for projects that meet specif c criteria
Given the minima! environmental impact and significant benefits of community solar projects, they
should be considered for such exemptions This approach is consistent wth the DEP’s practice of
evaluating pr~ects on a case by-case basis to ensure they meet statutory standards to the maximum
extent poss ble

Requ r ng a Highlands Preservat on Area Exemption Determinat on for the commun ty soar project
may impose unnecessa~ regulatoR, burdens that could hinder the development of clean energy
solutions. Given their environmental economic and social benef ts, and their alignment with the
preservation goals of the Highlands Act the community solar pr~ect should be exempt from ths
requ rement. This exempt on would facilitate the growth of renewable energy whie ensuring the
protection of the Highlands Presewation Area.

DAM I M PACT

The project design area eliminates any impact to Raymond Dam. No equipment for the float n~
solar system wi~! be adjacent to or n contact with Raymond dam or the spillway. The f oatin~ solar
systems will be 1,000 feet or more from Raymond dam with the slands positioned approx matety
1,800 feet from the spillway. DC cables wll be routed above the water sudace on floats and
positioned 500 feet or more from ove~ ow currents at maximum resewoir level.

GEOTECHNICAL STUDIES

The geotechnical studies for the floating so~ar proiect are essent a[ to ensure the stab {ity and
safety of the installation. These stud es will be conducted in several phases, each focusing on
d fferent aspects of the resewoir’s subsurface condit ons.

~nitia[ly, a preliminary investigation wiil be carr ed out to gather existing data and assess the general
geo!ogica[ conditions of the site. This phase will involve reviewing historical records, geological
maps, and any previous studies conducted in the area.

Following the preliminary invest gat on, detailed site nvestigations will be conducted using non~
invasive geophysical methods. These methods, such as seismic su~eys, res stivity surveys, and
electromagnetic suweys, wl! prov de a comprehens ve understanding of the subsudace
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cond tions without the need for dri[t rig. The data cot{ected wi{{ hep identify the composition and
character st cs of the sediments and any potentia{ hazards.

In areas where anchors need to be placed in bedrock, a more in-depth geotechnica{ analysis wi be
required. This analysis wi{t include an impact assessment to ensure that the instat[at on does not
adversety affect the known fautt tine in the area. The assessment wit evaluate the potent a( impact
of the anchors on the fau(t fine and recommend any necessaw mitigation measures.

The results of the geotechnical studies w tl be comp ted into a detai(ed report, whichwit nctude
recommendat ons for the design and insta~{ation of the anchors and other structura components
of the floating solar project. This report w({ sewe as a critical reference for ensuring the tong-term
stabi( ty and safety of the insta~(ation.

The geotechnica{ survey, including pre[ minaR7 invest gations, geophys cat su~eys, and data
analysis, s expected to take several months to complete. The cost for these stud es is expected to
range from $80,000 to $120,000, depending on month of suwey, depth of reservoir at time of
suwey, area of exploration ~imited to proposed tocat on, and the specific methods used.

BALD EAGLE IMPACT

EcolSciences, lnc. conducted an initial habitat assessment of the Wanaque Reservoir for the staten

endangered bald eagle to address concerns from the New Jersey Department of Environmental
Protection (NJDEP) regarding the impact of a proposed f oating solar array. The assessment included
rev ewing annual NJDEP Bald Eagle Project reports, NDEP Landscape Project mapping, and a ste

Key Findings:

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 Pr~ect maps the resewoir and adjacent tand as
critical habitats for nesting, foraging, and wintering eagles.

4. Eagle Impacts: The proposed solar array is expected to have negligible mpact on the local
eagle population, as it would not approach any nest sites or forested shore ines. Construct on
shouId ideally occur during the non breeding season (August 1 to December Sl) to m him ze
disturbance.

The letter concludes that the project would have min mai impact on the bald eagle population if
conducted with appropriate timing and precaut ons. The fuil repo~ is prov ded in the check st
readiness report.

4918-21!6o6878, v,t
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IMPACT TO AQUATIC LIFE

NJDWSC manages fish stock within the Wanaque rese~Joir. The size and location of the floating

solar array are expected to have neglig ble impact on fish Furthermore~ no public access to the
reservoir is a !owed therefore recreational fishing is not an mpact. Floating sotar 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 imit sunlight penetration, which may affect photosynthesis in aquatic plants and
algae~ This can lead to changes in the local ecosystem potent ally reducing the growth of ce~ain

plant species and alter ng the habitat for fish and other aquat c organisms. However, the small
coverage area means these effects are likely to be ocalized and not sign ficantly disruptive to the
overall aquatic environment Additionally floating solar panels can help reduce water evaporat on

and mitigate harmful algal blooms by block ng sunlighL Overall whe some eco[ogica! changes may
occur the lira ted coverage area suggests that the broader mpact on aquatic life would be relative y

minor.

NOT A CONTAMINATED SITE

The proposed floating solar system on the Wanaque Resewoir is not located on a contam nated ste,
ensuring the safety and ntegrity of the project According to the New Jersey Department of
Environmental Protection (NJDEP) Known Contam hated Sites List (KCSL), the Wanaque Resewo r

itself is not listed as a contam hated site[ll.

181PaI~e
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Additionally, the NJDEP s GeoWeb interactive mapping tool, which provides deta led informat on on
contaminated sites, confirms that the Wanaque Resep7oir is not within the boundaries of any known
contaminated areas[2. While there are concerns about contamination from the nearby Ringwood
M nes/Landf II Supedund ste, it is important to note that this site is located approximate y one mile
away from the reservoir[3 The contaminat on from R ngwood has not been detected in the
Wanaque Resewoir, and ongoing monitoring ensures that any potential threats are managed

https:/injdep maps.arcgis comi

This dean status supports the feasibility and enwronmental safety of installing a floating solar array
on the Wanaque Reservoir, aligning with New Jerseys clean energy objectives without comprom sing
the local ecosystem.

References
[1}Know Contam nated Site List for New Je ey ArcGS
[2]Contam atedSteRemediaton&RedeveopmentProgram

[3]NJD PCSRR GS (lnteractveMappn9) oTheOffcalWebStefor..
[4} Sett ement Addresses Groundwater C eanup at R ngwood M ~es/Landf I _.
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FEASIBILI~ OF SOLAR AT THE WANAQUE RESERVOIR

Technical Feasibility:

1. Site Suitability: The Wanaque Resewoir, wth its large surface area, is well-suited for float ng
solar nstallations. The resewoir s depth and stable water levels provide a conducive
environment for the ;nsta btion and maintenance of f oat ng solar panels[I].

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

3. Energy Production: Floating soar panels benef t from the cooling effect of water, which can
enhance their efficiency compared to Iand~based systems. This can lead to higher energy
yields[I].

Environmental Impact:
1, Minimal Land Use: Floating solar nstalIat ons do not compete for fand, presewing valuab e

land resources for other uses[]. No forested areas wl be impacted
2. Water Conservation: By shading the water surface floating solar panels can reduce water

evaporation, conse~ n9 water resources[3]
3o Aquatic Life: Covering less than 2% of the reservoir’s surface, the impact on aquatic life s

expected to be minimal The shading effect may alter local ecosystems slight y but the
overall impact is Ikely to be minor[4.

Economic Feasibility:
1~ Cost Considerations: While the intal investment for floating solar is slightly higher than

ground~mounted systems, the long term benefits, including higher efficiency and water
consewation, can offset these costs[1 .

2. Funding and Incentives: New Jersey offers var ous incentives and funding opportunities for
renewable energy projects, which can hep reduce the financia! burden of the initia!

Benefits SuppoSing NJ Clean Energy O~ectives:
1. Renewable Energy Goals: Installing foating solar on the VVanaque Rese~,oir aligns with

New Jersey’s goal of achieving 100% clean energy by 2050. It contr butes to the state’s
renewable energy capacity w thout using addit onal

2, Carbo~ Emission Reduction: Floating solar installations can sign ficantly reduce carbon
emiss ons by providing a cean energy source, helping New Jersey meet its greenhouse gas
reduction targets[4].

3. Energy Security: Increasing the states renewable energy capacity enhances energy security
and reduces dependence on fossil fuels[5.

Installing floating solar on the Wanaque Reservoir s technically and economically feasible, with
significant environmental and cean energy benefits. This project would support New Jerseys dean
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energy objectives by contribut ng to renewable energy capacity, reducing carbon emiss ons, and
conserving water resources.

References

[1] O~unch ng the numbers on float ng so ar PVTech
[2]D SGNAND MPLEMENTAT ON OF LOATNGSO R POWER PLANT OAISE
[3] News Re ease: Float ng Solar Panes Could S~ pport US Energy Goas
[4] Current Study: Float ng~PV could support energy 9oas in the
[5] Float ng soar panes could support US er~ergy goas

PROJECT CONSTRUCTION OVERVIEW

Staging and Assembly Area: Due to limited access to the resewo r from other locations Furnace
dam is the designated staging area where the float ng arrays wil! be assemb ed prior to f oat ng to
their final installation location. The staging area will ndude material delivery and storage areas
(orange area), construction and personnel trailers (green area) and temporary float assembIy dock
(blue area). The assembly dock is expected to be 250 ft x 125 ft sloping into the reservo r so that as
the island blocks are assembled, they can s/de into the water. Additiona civi! and site invest gation
is needed to determine slope of assembly area and required fill material, however we expect to
bring additional rip rap to shape the ange of the assembly dock consistent with personnel safety
and ease of sliding the subassemblies into the water.
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Anchoring and Mooring: While the stag ng area is being prepared, cranes and barges are used to
position anchors per the system design. Temporan/mooring lines will be attached to the anchors to
indicate their location and to facilitate the construct on of the islands with subassemblies towed into

Construction of the Floating Solar Project: Wth the staging area ready and anchoring n place, the
construction phase commences. The process begins with the delive~ of materials, includ ng hgh-
dens ty 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 fenc ng
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 str ng 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
tempora~ anchoring at the finaI location as the full island is under construction. Boats are used to
transport the subassemblies from the p atforms to the anchor Iocat ons. Each subassembly is then
interconnected to form a cohesive floating soar array and secured to the final anchor and moor ng

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 electrica! 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 stag ng of the
assembly dock is removed and all construct on related equipment s removed from site. Furnace
dam s restored to its preconstruction state.

Decommissioning and Site Restoration: After years of successful operation, decommissioning
process is as carefully planned as the construction. The float ng platforms are disconnected from the
power grid and carefut y transported back to a newly prepared staging area Specialized equipment
is again used to ensure safe and efficient removat from the water. In the staging area, the platforms
are dismantled Solar panels, floats, and other components are separated and prepared for recyc ing.
The project team ensures that all materials are d sposed of in an environmentally responsible
manner with many components sent back to manufacturers for recycling. Finally, the stag ng area
and the reservoir are restored to their original cond tion. Temporaw facilities are removed and the
site is cleaned. The Wanaque Resewo r returns to its natural state, with the floating solar project
leaving behind a legacy of renewable energy and env ronmenta! stewardship.

NEW JERSEY LEADERSHIP IN FPV PROJECTS
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The proposed floating solar project at Wanaque Resewoir stands to benef t greatly from the
successful precedents set by’ similar pr~ects in New Jersey Notably, the Canoe Brook, Sayrevi!le and
Clayton Sands f oaring solar installations have demonstrated the viability and advantages of ths
innovative technology Furthermore NJ leads the US in total installed MWs of floating solar capac ty.

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[I].
This pr~ect has been instrumental in provid ng approx mately 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 sudaces.

Sayreville: The Sayreville floating solar project completed in 2020, was the first of its kind in New
Jersey and the largest in the count~, at the time, with a capacity of 4.4 MW[3]. This instal ation
powers 100% of SayreviIle’s water treatment pant showcasing the effect;veness of float ng solar in
supporting critical infrastructure[4]. The pr~ect also demonstrated the feasib/ity of large scale
floating solar installations in the state, pavng the way for future developments.

Cla}~on Sands: The Clayton Sands floating solar project, announced in 2020, nvolves a 3.2 MW
array at a sand mning facility[S]~ This pr~ect s notable for ts integration with the facility’s
operations, providing aII ts power needs through New ersey’s Net Meter ng program[6. The
success of this project underscores the adaptability of f oat ng solar technology to various industria
app! cat ons, further supposing New Jersey’s dean energy goals

These successfu projects illustrate the potential for floating solar to contribute significantly to New
Jerseys 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 secur ty. The Wanaque Resewo r floating solar proiect can build on these successes,
contributing to a sustainable and clean energy future for New Jersey

References

1] FloatngSoar M burn New Jersey Resource
[2] N JR CLAN NERGY VENTURES AND NW JERSEY ~, o New Jersey Resources

[3]Thecou trys argestfIoatingsoarsystemkeepswatercean
[4] Amer ca s argest float ng solar project competed
[5} Large float ng soar array set for US sand mner Clayton
[6] Large f oat gso/ararraysetfo~USsar~dmnerCayton Lst.Soar
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NJDEP Permit Readiness Checklist Form Jan 2025
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Attachment la - Overarching Regu|atory, Policy or Guidance

November 6, 2020 comments from Ofi~ce of Permilfing & Project Navigation

Sent:

Good

t was a pieasure to meet with you yesterday on the proposed Wanaque Reservo r Floating Soar

if you wish to have additionalfollowou#meetings, p;ease tet our off ce know and we wi coordinate andsohedulethe
meetngac~ordngy if youwo@dlketowo~kwththeprogramsdrect~y we ust ask that you keep us copied on any
corres~ndence so we may update our reco ds

{ a~’~ Ov            )~     Coleen     Keler     {Co e C~              ,     Christna     Abz~t
~ ?;~t 9 ~ jgov),/~rryTorok {:~ ~% farazKh~n{F~ ~z <;~q ~e2

Snce the pamela wl be ~o~ted wthn a flo~dwa% ~ FoO~ Haz~ P s requ red wth a hardsh ~ waiver,

Pease see ~dd t on~ wHtte~ comments prov ded by DLRP~s Threatened and Endangered S~ecies Unit ~ega~d ~g

the Bald Eage foraging h~bitat concer~s
Fo~ o~v-up meet ng with Land Resources P~ote~t;o~ ~ecommended when more nformatio~ sava able

2BadE~glesnestsh~vebeenmappedattheste, Thel nest has rece~tly moved further ~way from the proposed
ste, and the secon~ ~est is approxmat~y 5_5 mes ~orth of the pro}act area
Coverage of the surface area by the soar pa~es s a concern for both Sad Eagle forag ng hab t~t as we as aquat c

Any datath~ttheapp c~ntcouid ~rovdeontheaquatclfewou~dbehepfu~torevew,
fthereareanystud;es~valabe regard ng the m~actsofthefoat~gpane~sonaqu~t¢ fe pie~sesharewth

4903Q648,7326, v 1



NJDEP Permit Readi.ess ChecMist Form Jan 2025
PagelToflll

Protecto~re~ardngwhetherornotsH~sAct~xem#to~#&Zwo I#be~##~csbletothsproe~t Thsexem~to~

purposes of the H gh~snds Act~.N~oEPissuesthoseexempto#s nthePreseP~do~Area, mndtheHghta~ds

fmore nformaton smeededorgo~haveq estio~s regarding these comme~ts~ p ease do not hesitate to ce~t~ me,
We would ~ ke to be edudeda~yeve~tualmeet~gwththeapp Ca~t

The Wanaque Rese>¢oit is formed by a series of Hgh Hazard dam structures whch are regu ated by the Bureau of Dam

Safety Based on the proposed lo~tion of the so~ar array n re at on to the Raymo~d Dam and the Overf ow Sp l way the

comment~w ~ need to be add~essed by the app~ cant:

The proposed panincudes MV"~#dergroundandbeowgroundcrcutsrua~ngaongthec~estofRaymo~d
Oam Addto~a data swill~eedtobep~ovdedtoe~surethe~rcutsdonot mpactthesafetvofthed~mor

ensure that ~he array ~an Rot become d s odged du~ng gequ~ed #esgn storm ever~t~ and b~k ~he sp ~lt~ay or
red ~e s~ wsyflow.

$pecfca{y, the proposed pro~e~ ~cudes~nstat ngcrc~JtsaongRagmo~Damwhch sa~ontrbvt~greso roe

Archaeology; U~n rev{ew, there are no archaeoog~a~ shies de,tried withn the propose~
add tion, based on the geograph ~ lobar o~ ~f the project ares and rated proposed ground d sturbance, there
a tow potent ~ to e~counter Pre-Centa~t pored and h storc perod archae@og ca resources ~[su~ct

Thtnkyou for provdngths oppottunit’¢ for review asd comment onthe potenta forth~ proe~ to affect historic
and archaeo~og~resources Please referen~ethe HPO proie~umber210023 n snyfut~re~a~s,~ma s or
wr~e~ ~otrespo~den~e to hop exped te your review a~d
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N3DEP Permit Readiness ChecMist Form
Page I8 of111

t mefra~e~

K~tie Nolan
New ersey Depa~ment of ~v ronme~tal Prote~ o~

O~;ce #: (609) 2723600
Drect #: ~609} 984-~506
Fa~ #:/609} 633-i196

Jan 2025

CSLSBRAT~NG
1970. 2020

STATE OF NEW JERSSY
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Attachment 2 - US Geological Survey witt~ Site Boundaries and Proposed Projec~
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N3DEP Permit Readiness Checklist Form
Page 22 of 1!|

NEW JERSEY HIGHLANDS
Mount Eve Granite (Mesop~terozoic) - Graaite, l~hbg~ay to

pinkishogray, medium- to coarse-grained, massive

Yihu

Yf

Ymu

Byram Intrusive Suite, undivided (Hesop~terozoic) - Gran re,
alaskite, qua~ monzonite, and monzonite. Pinkish-white or light
pinkish-gra~ii medium- to coarse-grained, massive

Lake Ho~tcong Intrusive Suite, undivided (M~oprote~-
zoic) - Granite,         qua~ monzonite, and monzonte.
Greenish-gray, medium- to coarse~grained, massive

Ma~le (Mesoprote~zoic) - Narble, white or grayish-white, fine-
to coarsely crystalline, calcitic to locally dolomitic. Host rock of
Franklin and Sterling Hili zinc-iron-manganese deposits

Me~sediment~ and met~volcanic r~ks, undifferentiat~
(Mesoproterozoic) - Gneiss, Ioca!ly rushy; pinksh-white, light-
gra}; or greenishogray, medium-grain~, moderately ~Mted to well

Yu

Losee Metamorphic Suite, undivided (Mesopro~rozoic) -
Gneiss, granite and me.diorite, light-greenish-gray or greenish-
gray, medium to coarse-grained, massive to layered

Amphibolite, marie gneiss and microantipe~hite alaskite,
undifferentiated                     -              and
mafic gneiss - Grayish-black, fine- to medium-grained, foliated.
Microantipe~hite alaskite - Light greenish-gray; medium- to coarse-
grained, massive
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Attachment 5 -Site Pla~s (conceptual plans subject to revision)
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Attachment 6 Street Map indicating the location of the Proposed Project (Conceptual and subject to
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ENT PA0 L~A~ON

NORT~ ~ J[RSCY D~STR~CT
SUPPLY COMMISSION / .... ~ .......~ EQUIPMENT PAD

LOCATION ALTERN A T~\7~S

4903-2~8o7326 v !



NJDEP Permit Readi~ess Checklist Form
Page 39 oflll

4903-2~8-7326, v 1



NJDEP Permit Readiness Checklist Form
Page 40 ofl!l

Jan 2025

Attachment 7 List of any local or regional governments or entitles and their historical involvement with
this pr<~ect or Site.

SEE ATTACHED:
¯ Highlands Applicability Determination
¯ The Land Conservancy- letter of Support
¯ Passaic County- Letter of Support
~, IBEW Local Union 102 ~o Letter of Support

4903o2648~7326~v 1
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O~ behalf of the Highlands stall attached please fi~d ou~ ~esponse %~ dm Highlands
P~eseg:a~on ;Mea Exemption De~e~amm~om Exemption # 11, App~cation [b~ H~lands
App~cab~g Dete~nado~      ), No~:tI~ Je~:sey District Wae~ Supply Con~i sion
Floa~g Sola~ Insta~on, Wanaque Rese~Tok, Borough of V(’anaqu< Passaic Counw.

Note: Due to Hghlands staffwo~½ng ~emoteI) du~h~g d~e CO\qD 19 pander~c, please conside~
dis ema~ commmicafion our ~o~mal ~espo~se.

Lisa Ple’Hn

New Jersey Highlands Counc~
1~9 ~Kotff~ Road (Rotate
Che~e~ Nd 079~0d322
(908 87%6737 e~ 0
(908 8794205

4903-2648W326, v1
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A~cadon for Higb~n& AppEcab~" Dete~na~on
N~h Je~, g~s~ic~ Water Supply Cession

Borough of Wanaque,

Co~:dons

t~e H~gl~ds Act ~i ,~ ]DEP s ds Xi~s
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P~ck R, ~lla Cav~

IBEW, L~ 102

2
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Attachment 8 - ldentificatio~~ ofcosflicts with DEP Rules

None that are known.
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Attachment 9 - Other HelpfUl Ir~formation ~br DEP Review

Environmental Justice Mapp o~the Wanaque Area
Water Quality Assessment by Baywa
Assessment of Water Quality of three Dff’~erent FPV Systems
Assessment of FPV Potential and Water Consevvation
NREL Assessment of Floating PV on Federally Controlled Reservoirs
Assessment of Bald Eagle Ac ivity in the Wanaque Resevvoir Area
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Water Quality Studies
h~creasing adoption of floating so/at ha:s~ resulted in increased research. Comell University has a
dedicated team of scientists studying the impact of FPV or~ the env~ronmenL Whie we do,Yt have
research papers Par inclusion, we did ~nd the {bllow~ng art cle timely and specific enough to p~ovide
some useful information.

Floating solar positively affects aq~Jatic environments, says BayWa re

German renewable energy developer BayWa re has collected scientific data on aquatic f~auna,
water q~mlity, and avff~auna from several environmental impact monitoring studies on eight of its
operational ~oati~g PV facilities in Europe. It has ~ound the artificial habitats under the panels
o~[;er protection to some animal species and improvements to water quality.

DECEMBER 19, 2023

BayWa re has published the first results of several environmental impact studies conducted on
avifEuna, wildlife fish refining and water quality of two of its floating solar f~rms in the
Netherlands. The results show that artificial habitats under the pane~s, or ’biohuts," are yew
beneficial ~or aquatic ecosystems.

The first surveys carried out by Ecocean on the 20 biohuts of the 18ohectare Bomhofisplas
floating solar park, three Fears after installation, bowed a considerabIe increase in the presence
of aquatic tiauna, ~br both invertebrates and fish.

Biohuts have a nursery function, protecting small fish fi~om predators. They also serve as
spawning grounds fk~r fish and habitats fbr microorganisms and invertebrates.

At the same Bomho~};plas floating solar park, the water quaI{ty did not change after the
installation of the solar panels, the University of Groningen measured water quality f~r more
than 10 months. These measurements were carried out using sensors placed at difl’~rent depths in
open water and under the panels.

4903 2~8-7326 v 1
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The company’s expels also fbund that dissolved oxygen levels also remain at normal Ievels. The
temperature di~i:rences under the paneIs have even been reduced compared to the open water
area. The temperatures of the upper wa~er {ayer, during warm periods, were lower under the
panels and the cooling of’the water, during cold periods, also occurred more slowty under the

BayWa re also conducted a study on avitbuna at the Weperpo/der floating solar ~m.
Commissioned in 2018, the 1.5-hectare array is located near a natural area. The census
campaigns aimed to measure the number o~" birds and geese heft>re and after ~he construction of
the floating solar park~

Observations i~dicate a high presence -arid comparable to the i~fitia[ situation of birds a~d
geese on the lake. Some of them - ducks and seagulls even use floating photovoltaic
installations as a resting place.

’This research e*’~brt allows us to improve our knowledge and the design of our parks A large
number o~’a~ cles are published, bm only a ~ are based on measuremems~ monitoring or soIid
scientific bases," said Constantin Magne, a spokesperson ~br BayWa re in France.

BayWa re currently has 19 floating solar parks ur~der co~structio~ or in operation, or more than
300 MW.

490%2648o7326, wl
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Energy Repots

Research ~per

Fba{ing photovoI{aic pi!ot project at the Oostvoornse lake:
~sessment of the water quahpy effects of three diffel ent system

Vincent fax, Wie{se L van de L~geweg ?dk H®semans0 Kas van den ge;g

cic~" of tb~ P~ modules due to th~ ~bng effort o~ the

first co r~ cia ~" f~i iry n 2~7+ seven ma}o+ advar~l~es~ts
i~ the design and app ication of H~d ~ve ~cn made ~o increase
ks ~onomic and te~h~icag Wr[ormance ({:;~ :. +

stiIut oas curt nt]y ~ack the k~ewbdge and da~a [~ui~<~ o fa

4903o2648+7326, vl
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i~g of ~ emd~onmen~a~ eh~as of F~d and d~ ~m note
k~ among t~ punic ~c w~tcr q~5b’ effects of

the~ effc~s on a case-~-{a~ basis
~n this s~y. we examine potential water qua{~ty mpst~s of

~k2 as a specific <~c study. The p~{ot pr~jv<t was cstab{~shcd
the ssmm~r of 2020 with the am to avest gO e ~ke ~chanka~

three dst n~ivc ~V ~tcm @signs got a ~ri~ of

~e ~¢e{~ of t~ wok pin, see ed b4~c ~s t~£~ d First the

qt~abty efh’a5 o~ d sh~ct w H~7 system des gns am

~e rest of ~hc ~@cr ks s~n~c~u~d as fol~vs, The

ing aK" p~ovdcd n 5cc son after which a dis4:~ ssion of these

prm4dc ov 4e~c tat so far on]y a handf@ of s~d cs have eva

sider~d to he most importan : {[) ~ght avaflabdity 2} water
tempe ature and 3] d s~[v~ ~xygcn

and con~r~ s for much ~f ai bio{ogi<::a~ and chcmica~ pro<eases
inc ~dh~g p~ma<¢ pr~u~iom phobasyn~be~i~ o~gsn dynamks

ciate ~ phys{~a presence o[ [~ a~t ~ther artifi<~a/

genera ~c~, the cxtcm m ~@dch ~J cases tight
wi~ ~ largdy dc~mdcnt u~n HW system design
-- i~ pa~icu ar system size and its degree of eNnness

wil have the greatest potcntia ~o ~e{u<e ~ght ~va ab lily

~mpirical rehash amcd at quan~ fy gg the avaHabi ~b,
t~]ow }~’ systems and relating ~hs o FI~7 des gl? cb~;actensdcs
ssch as sygt{~ size nod s~cfacc c~erage densi y~ ~s ~snci~ ty wt
ova abIe ( ,. ~.’ [ .... .:/’2~.’; IS ) . , ~ 2 2 b},go

~,2 2)mrasurcd the mp~t ofanF1Wfac ityon t eamoml
~{ar rad~atios beneath the >meis, but thek m~asuremcgt dan
~cflccz arab cot ar condi0es, s and wcrc n~st cmNoy~ m quant fy
the impact on the ova tabiliW of Nght in the water c~um~ d rect}y

vaEy a{:co~dng to F~~ sy%I"e~ d~gn grad ~w ~bs w~ ~za~sla~e

~argdy ~na~ai]able, a few previous st td es haw exp{om~

onent{M to WV s~x:c fical[y, a few sbadies ha~, show bsw
a t~fk~a ~H~4<t~TC£ at the watcg suHacv ~ue so radmtio~

that a uspcndcd shade <oth, mpb~tcd as a m~asu~e to

/gh~ ~ran~m ~s{o~ ~ a~s lOO% 1~ simila~ mannc, t,
( 2( :, } [ound that [;gh: abundasc~ ~]ow ~n ~4£9an pier tcxawd at
Hud~n River Park [n N~w Yo~k was s gn fit-aatly ~owe~ eompa~
e a ~eDre~x:c ocation at open water a@acem to ~he pc~

has b~n fond to hotter the hr~st water Nx~y from the m~ucnce

water movc~mat ({:,,; :: ,:[ 2:2 :~ ~gth fght supp~cssio~
a;~ reduced wind s]:~od affect the Owrma[ cor~ditions 8f a wa~cr
b~y a~>~ a up.site dire~iass More ~p~iffca{ y a decrease
is vAmd speed will tend to ff~cvca.~ the wacr tcm~ra u;c at

: show through model sim@ation~ t>~< temperature
@~s of reduced wi~d s~:c~ and slur mdiat~es inpu~ are hgh~y
vadaNe and ~arge y d~:~ dear on gtW system dcs~ and s~dace

tcmperatu~e than the ~rcentual dc¢rea~ in ~4~d s~d In other

s~me o~der of~n tt d< the~ i ~ ~o be cxp~ ~x] tha~ the ware;

studies have negotiated the isstalat on o~ FP? with a delete
of he wacr <cmperat~rc {e.g. : <:, < , {2 /a,~

the ohcr hand hat an n rea>? ~p to 2 [) of he uff~-e wa~er
tcmpe~mu~e may be p~s b{c under {he as~ump~mn tat no
than abou 25 of the ~tc~tia] solar radhtion inpt s

have a Hmicd 4cgr<~ of openness @rough whch sNgh~
pone{ca c ~hc unde~ ymg watc~ cokmn >4~k eg it
that ~7 i~s~al ations couM c~ncur wth a s~ticcaMe in.case
the sudacc wa~er t’gm~ature

tion the ~tudy of < .:{ {2f’2J} shows hat the heat envy;
pr~uccd by ~ pa~z s may have a cos~idcrabb eff<a on the

: ~ =4M sb~v based ~n in-situ ~asurc cnts <ouglcd wkh
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~er anima~ spies a~t diane1 ~d cha~ s: a concern

sfl~en~ on the dissolved ~en regime o~ the hess aquatk

the ~ondiUons ~o~ ~en p~u~io~ ~ phytoplank:on.

and physical pr~sse~ may be se~ i~ mo~io~ thzough the
du~io~ of FP4 aP~ t :~m~ ns hghIy comple~ :o p~d:~: how
thc~ changes w:I pay ou: a~d v~at th~s m~ans i~ ~zm~

of South-Holbeln the Netherlands { s I, ~c bdus~:ia a:ea and

of a~t 20 m a~ a m~mum wa:er depth o{ abet 40 st ~hc
:ak~ was c:ea:ed through t~ ~onstm inn of a dam th# 8;s~:c
dmrd~m), after which ~t came into use as a majo~ sand <~aoati =

dropp ng steadiy due to the fn~t~x of flesh wa~er from the

prescn’# ~h~ akc~ unqm: b od~s~zs ~1 sad r~c~eat$oaa~ va~e
was dec dcd m 2~S :o sta~ supplementing ask wa~ec to the
tzogh th~ instalation of an undo ground ppcne ~saccn the
M 5s snipe haven {one of the Maasvlak~c’s man cb=mn~ s and the

im~d the wa~e:
I~ he meIths of Ieptembel and ~tober 2020. h~ee dis-

t nct~> F~> e~ergy sysle~s were {natal ed at lhe

te ~ia accep<ab {?y of ~4 ~ech~Io~, mete b~oad y The ~’

a~ut l~} m from th~ lake banks see ? . tb£ :~sear
f~ her ~ee6~stcd of a Heating walkway ~z~wve the s~re

Shed by d flu:ten p:ivate de,,elo~’zs aid vaied
t:xhn ca{ design feaCmc~ >~e . a~ . I The systems will

explain and i~,tczp:~ the: wa:er quat ~/dfc~s,
System k ha~ a szc of a~t 350 m~ arA as estimated water

surface co’v~,:’age o~ 7576. The %st~zm ~s ~s~@ on a ~ of Hg~.-
DcniW f%lyctt:y%~e (HOPE tub’s whct~ ac~ as the floang
¢onst~ud o~ up{x: wh:~ the ~-stem i bui:~ Thc rule’s am
nc~t~ by a urns.hum ffa~s {so caI~ ~ddle } whkh
on top of t~ ~s and k~p the ~d modu es h: p]a~c_ ~e HDFE

bdd: p~ [~at~ on t~ Noah ar~ ~uh s~des of the

and an c tima:ed water urfa~c <:overage of IO~ The sy cm
con ks s of po ypto~yIcne []oatcr~ ~po wtuda the tW paes are
mounted at an angle of 5 d~grccs fbc ~ystcn

System [ is a :o ~shly ~ f<saIaf s>stcm, with a sze of about

gyste~ co~sis~s of ~ so~a: moduIe~ ~o~tcd m men frames

the so-cNk~ n~z wa>e b~caker g~o,and [h~ inner wm~ breaker
is ~be o~tc-t wave breaker - as ~@o~ml HOPE gearing tube
wg.£h s m~r~d to the Idiom o[ the take wth 8

v&,at extent the FP4 systems impement~xq t the
lake a~t the wat:~: ystcm Ths eclodcd tt~ co ltm~o~s men-
se:cmcn of lgh intcns:y as wc as a :~, of 9h~sco<bcmi-
cal parameter:< ncludi:< water tcm~+ratu::+ disso/ved dxyge:
¢oncentrat on+ pH, turbidity+ cle<tvica~ cond di,+~ and oxygen
md cIior+ potent a TIe~e parameters enid ~ ~ns~d~ged to

tivcly [ttb time and re+o~x+:~ am4 ran largely akc pI~r
The moni cigar 8[ thmc parameters aligns d~sey v+kh ptcYious
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F

\

A ~efe~ morn ~fing ~a~ on wa~ p~s tio~
ad ~e~t to he FPV systems ~m s~ci~c wat~ depth of
~.t~s was cons de~<~ to ~ s~ient y dee~ t8 minim ze the

thet ~2here o~" ~uence and measure ~te~t a[ wat{~ q~aty

that m~asumments at a ~wo me~er water depth a~e not u~d~v the
di~t i~fluence o[ s~nIigh{ penetrating ~hro gh
~v{wn the PV paneb b~t ~cu~ately regect tb~ g[d~/shadiog

Ia~atkon of t~ thee ~? syste~ aad ~o~es~ndang me toeing

Momtorint of ight intensity took place
]~y and Novem~t 2021 - a pe~ whch stretches from the

March and ~toh~r 202~ a honed whch covers he
~a~s when pr m~s~ product on is h ~est a~M t~ [a/ when
demff and decompos ties of o~g.m~< ~mtte~ takes place
length of ou~ men to isg ~cd ~s sm/ar to ~>~ d ~ra ~on of

rod-at maintenance sctvlties i~4I~dlng cleaning ~e<a bootes

~ol~tod

4903o2~8 7326, v 1
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qoal ~’ dZ~ m[ eacd z ~he ~m~ oF ~ th~c H~~ Omlcm~ asd
the ~fercnce s<~bon Finch el the ~[o[cd d/tasc~s n the [] ure~
~ow ~s~nd o a sp~ific mogkodng I~a~ oa w~th System
A displa}~d in md System B i~ blne System C in gmcn znd 1he

sup~!credmtaD’ march,is to ~hJs article

statio~ is {ons~dcr~bIy hghcr th~n ~o]ow the th~c¢

~mpscl o~/~ght in[c~sity Ye~ ~lso System A ;m~ System C ap~a~

~as~r~ i~ ~9£ ~ri~s ~/[}aA~st ScptcmbeC~to~r
Novcm~g 282 The percentagr~ hew’ten brackets {efl~t the

par~ ~o the r~ferrnce s~ on T~ data sb~w ~hat bcb~ren ]uy
and Novcm~r an avxwgge light reduction of meaty 1~ was
ob~rwd ~}ow S)~tcm B whereas the ~educ on in Igh~ inten-
s~t bctow System k and System ~ rang~ on average
73% and g7 ki~t mdu<tios ~]ow Sytcm A and Sy~t{~ C
was [ousi to be hghcr in No,+mm~ (-85X and g7g, rvs~c-
tvely: cpmpar~ to the ]uly~%ugus~ ~-riod (-7711 and -73%

? 3 pmvid~ a~ c¢’e~@w of the water temperature at the
/ocz on of rbe ~FV ~stems and the m[crcncc station in

temperature mng~J [~-m a~ut 5 to 22 C The data

~d sysmms and tbx" reference station. The dataset of Systr~ A
overhcs much of the data ca Ic~cd at the ether ~hc~c

]>a~ wa{er temperature dza collected at @m Iocat on of the
~ systems and q~e reference s~atioo am d splayed as
averages in , It can be ~ot~ that the average
tu~e ~asured ~iow System A s cons stent/y hgher ~Lm the
rcfc~cnge measuremctHs at opcn wacr, a[N:t ~ ~J detentes
arc small ~ang~g [mm 0,12Z {o 0,47 In co trast the
temperature ~w System B was Rvdnd to he consts~cndy
~ the monhs %r which temperature data ~s avaiab{e, b t agan
w~h any modest dffcmnces o[ r~ mor~ tha -058~ In t c
~asc of System £ b~ wate~ tcmperZ m was mostly owes tha~
the re%re:nee station, wth {he only cxccp{ on ~ing ~ average
water wm~ra/un2 mcaaared in

~DJ systems and the reference ~ation is dspay~ n
Th~ghou the mmn tom~g pealed the measured ~oncen~rat ons
rang{- ~oughIy ~tween 5 nod I0 mg I , t~o~ly spcakmg, the
dala n 7 : ( how a s ghtIy dow~ward trce~ w~h ~cIatvcy
hg3h content areas measo~ in Ma~ch (~w~n aout 8 to
10 mg/ and lower ~onccnttz ons towards the end of the
men to~Rg ~rit~ [betwpen a~t S to gmg :

, n~udcs the dissov~ o~ygcm ~on cmtrZon a[ the
I@:at on of the ~’d ~;¢stem/s a~dd the reference 5tz~on, ~m~gtcd
a m~thy averages at daytime bctwrcn 12:~ asZ 24:00) avd
nghtt~mc :between 00:~-!21007 C<~ra}y, hi~e~ ds~v~
oxygen cegrcntrzio s wore mcasu ~g at da~i~ [hart
a~ti{ d~e d ffcmnccs N~gwe~a day and night were to~nd ~o >c
quite m£~cs~ }ine wth the av{~agc dissovc~ oxygen
conceat~at ons ~cm to be slightly hgher at the ~g{namg of the
men to~a~ ~rfod than at the

~e data m 7;~:c - show that ~he average d[~Iv~
gel ~oncegtrat on m~asured below System B w&s consistendy
lower @~sn the ~cfemncc meas~en~sL The /a~est d If trances
with the ~e~zr~z~xe s~a[ioI were meas~r~ n the pefi~ bc~vce~
]~y August September on average ~tw~m 4~ and

Less cons stcn~ d ffercnces ~er~ fou~£ >~m the Ktfc~cncc
stZon a~d the systems A a~d C ]a ~hc Case of System C the
e~age d ssolvcd oxyges concentration was mcade~s~al y hgher
to 5% n May) and is~idc~a!~y lower amend -iS m j~nc
the avcragc dissolved oxyge~ val~cs measured at ~hc

{onceotfa[{o~ was [ound to bc considcrabgy/~gcr n ~he momhs

w~rc css mark.:d in the other months ranging f~m 4g
vaIu~ go 5~ Iosver vat~s com~r~ to the ~,fcrencc anion

~x FDJ pilot project at the 0osWoomse lake has o4!c~ed the
oppo~u~ ty ~o nvestigate {echnoI~cal aspects aong ~h cn

of thHx" d slim<tire }~¢ system designs In his study, we nvcs-
t~ted 54" ~e~tiai watc~ quaty cffe<:ts of ~he~* systems by
men tormg a ~t of startled wa~er quality paramc4ets on a ~on
[ nuous ~s[s for a prolong@ ~,dod of tree. The data p~c£atr@
s/ha sudy dcmomstralc h~v kscy wat{w quaI~y tend tiers have
~hang~ ove~ time agd prey de insight into the cxtcm ~o w%ich
te~ chancres may bc Ink~ to he depI@y~xat c4 ~he tb~e ~mj
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kcd evidence to conobora~e :ha~ ~b~ F~7 systcm~ ca~K~
1o the oxyge~ conditions d r~ctly be~v ~h~ systems, :n ~hc
of 57#tem A a>M System £ we found bob hi~h~r and

oxyge~ concentration is not s:::i~ y ~kve o~ ~£gative In the
ease o Sy~ie~ g we found s] g}~Oy ~er d~sso:ved oxygen roues
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News Release: Floating Solar
Support US Energy Goals

Panels Could

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
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 GetCv Images

Federal reservoirs could help meet the country’s solar energy needs, according to a new
stud~gublished in Solar Energy.

For the study, Evan Rosenlieb and Marie Rivers, geospatial scientists at the U.S.
DepaRment 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 proiects installed on
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federally owned or regulated reservoirs. (Developers can find specific details for each
reservoir on the              .)

And the potential is surprisingly large: Resewoirs could host enough floating solar
panels to generate up to 1,476 terawatt hours, or enough energy to power
approximately 1 O0 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 suppo~ 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

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 stud~ (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

NREL is the U.S. Depa~ment 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. 1. Introduction
The global floating photovoltaies (FPV) industry is a rapidly emerging sector of the
renewable energy industry with an average annualized growth of installed capacity of
142 % between 2o14 (the year that global installed capacity surpassed lo megawatts
direct current [MWde]) and 2022 (the most recent year with data, with cumulative
capacity topping 13,ooo 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.
2o19 was the first published paper that attempted to quantify FPV technical potential
(in its ease, 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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vdthin 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. Nthough other
papers have advanced our knowIedge 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.
~e et al. 2o2o used simple minimum and maximum buffers from shoreline as proxies
for other more specific factors [211. Although this approach does incorporate site specific
aspects of the waterbody, distance from shoreIine is not something that would usually
render FPV development impossible alone; specific tiactors that may cause direct
incompatibilities for FPV development were not considerd (e.g., parts of rese~’oirs that
are too shallow). ,acs such, we did not find any previous research that attempted to
quanti~’ FPV potential using such site-specific factors that would preetude FPV
development. A summaW of these papers is provided in Appendix A.

3. 1.2. Assessrnent 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-rnount 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 resem~oirs. In addition, this assessment estimates potential
installable capacity and expected annual generation.
This study focused on federally owned and regulated resem:oirs in the United States that
fall under the jurisdiction of the U.S. Bureau of Reclamation (USBR), U.S. ~my Corps
of Engineers (USACE), and/or are licensed hydropower pr~@cts by the Federal Energy
Regulato~T Commission (FERC) to better assess U.S. technical potential on large bodies
of water as well as to understand the potential f~r hybrid FPVihydropower projects.

4. 2. MethodoloD*
The process %r estimating the technically ~asible waterbody area for FPV development
for the study populations of rese~’oirs, as described in more detail in the respective
subsections of the methodoIo~# section, follows the following steps.
The requisite data t;ar rese~:oir geometw and attributes for federally owned and
managed rese,5,oirs are collected by crossoreferencing the base National Hydrography
Dataset (NHD) dataset on reservoirs with USACE, USBR, and FERC datasets to ensure
the resee~oir belongs to the identified stu@ population. Then, reservoirs with qualities
that would conflict "~dth FPV development in any quanitity were excluded via spatial
intersection w{th datasets that indicate such conflicts. This process is detailed in Section
~.:~, Rese,woir 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 rese**:oir 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 ~M-ea Criteria.

2.1. Resem:oir selection criteria
q~e reservoir selection criteria are summarized in Table ~. 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. T~e other two waterbody
selection criteria were determined through consultation ’¢dth 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 rese~’oir.

Reservoir Selection Criteria Rationale

NHD waterbody must be identified as beIongi~g
to USACE, USBR, or a FERC licer~sed
hydropower pr~}ect

The walerbody must not be pa~ ofa USACE
maintained navigable wate~ay.

The waterbody must not be located where there
is an average monthly low air tempma~ure below
~-/5 ~C.

Potential %r large-scale and hybrid deployment.

The large wakes caused by ~?eight shipping vessels can rer~der
an area unsuitable R~r FPV deveIopment~

Fhe potential ice floes, heavy freeze/thaw cycles, and snow
Ioadiag associated with very cold locations are incompatible
with FPV developme~t.

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, rese>:oir locations for each categoB: of resea, oir
were cross-referenced with a single reservoir dataset, resulting in a study population of
resep~oir 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 flowtines 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.

1.2. USACE reservoir matching
The USACE reser~oirs dataset obtained from the USACE data po~al consisted of 4Ol
reservoirs represented as polygon geometries. This dataset includes variables that
identi~ "dw" rese~’oirs (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 resep;oirs that intersect with navigable watep,-~ays were excluded before
joining with the NHDPlusv2 waterbody poIygons. This ensures no waterbodies that
intersect v~qth navigable wate~’ays were tSalsety included because of differences in
waterbody spatial extent definitions between data sources. Once waterbodies that
intersect vdth navigable waterways were excluded, 3oo USACE polygons were identified
as potential candidates for FPV.
These remaining 300 reservoirs were then spatially joined ~dth the NHDPlusv~
waterbody polygons to find the NHD waterbodies corresponding with each USACE
reser~’oir. NHD rese~,oirs were considered as spurious pairings and thus discarded from
the study area reservoir selection if only a small potion of their polygon area
overlapped their intersecting USACE polygons. Because of different spatial precisions
and differing standards in how the spatial extents of rese~.oirs are defined, these 3oo
USACE rese[~oirs are ultimately associated with 517 NHD waterbodies.

8. 2.1.3. USBR reservoir matching
Ix~cations for USBR rese[~voirs obtained i~-om 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
m~imum search distance of ~5 m was used to prevent points from incorrectly matching
¯ ~4th multiple waterbodies. The search distance was then incrementally increased by
5o m, and nearest neighbor joins were applied to the remaining unmatched USBR
points and NHD polygons. Waterbody names £rom the USBR data and NHD data were
compared for accuracy, and duplicate NHD waterbodies-caused by multiple associated
USBR points were removed. Tbrough this process, ~88 USBR rese~’oir point locations
are associated with ~48 NHD waterbody polygons. None of these polygons intersected
with USACE na:4gable watemYays. 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 na,Agation, this lack of intersection with USACE
navigable watep, vays is not a surprise.

9. 2.1.4. FERC licensed hydropower reservoir matching
Resevvoirs associated with FERC licensed hydropower projects were determined using
the Existing Hydropower ~sets (EHA) dataset for ~o~ and the Hydropower
infrastructure - I~&es, Resep~’oirs, and Rivers (HIk~RRI) dataset v~.x, both obtained
from the Oak ~dge National Laboratoc~’ Hydrosource data portal. The EHA dataset
contains point locations (latitude and longitude) and key characteristics including FERC
license status for ~,~98 currently operational U.S. bydropower and pumped storage
hydropower plants. The HIL¢RRI 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 HIk4RRI data
were joined by a common ID field and then filtered to include only FERC licensed
hydropower pr~jects associated with a reservoir. This is accomplished by filtering
assets categorized by HIL&RRI as "Hydropower dam associated with rese~’oir and
power plant," ’Power plant associated with reservoir; no inventoried dam," or
"Hydropower dam associated vdth rese~ovoir; no power plant." This results in 64~ FERC
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licensed resep¢oir assets and an associated 511 NHD waterbodies. After removing
rese~a~oirs that intersect with na-v~gable waterways, 503 FERC associated waterbodies

10. 2.1.5. Combined resem, oir study population
The down selecting of rese~,oirs 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 ce~lain cases a rese~,’oir 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,o52 USACE, USBR, and FERC licensed hydropower
resep¢oirs outside navigable watenvays were identified.
A small proportion (95) of resep~oirs noted in the source datasets were not found in the
NHDPtusv2 dataset. ~most all unmatched reservoirs were smal! rese~%oirs of
approximately 1 ha or smaller. Nthough there does not appear to be a hard size limit for
waterbodies in the NHDPlusv2 dataset, there are vec~ few waterbodies of this size or
smaller included~-and those small rese~,’oirs probably fall below the spatial precision of
the methods used to produce the NHDPlusv2. )cs the generation capacity of FPV
systems that could fit on these reservoirs would necessarily be lhnited 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 othem~dse 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 filIed after
the sm~;e~ng of the NHDPlusv2. Only two unmatched resec~;,oirs with no apparent
records in the NHDV2 were found that were confirmed to both be large enough and old
enough to be included: the neighboring Eastman and ttensley USACE resem~’oirs 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 %r 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 eornplex 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
hea,~/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 resevvoirs in locations likely to be
influenced by these colder climate factors.
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Mthough this exact probe value is ultimately uncertain, a cutoffvalue of -15 °C was
chosen via consultations "Mth industw expects as a reasonable value. The minimum
temperature variable of the 2.5-minute resolution WorldClim product was associated
~-dth resee¢oirs by taking the lowest value of any intersecting raster cells for each
resecvoir polygon. The application of the - ]5 °C cutoff leads to the exclusion of ~93
reservoirs, mostly in northern interior states such as Minnesota and Noah Dakota and
parts of no~hern, interior New England as well as in high-altitude rese~oirs in the
central and northern Rockies. This resulted in a final study area population of 859
rese~’oirs 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
t~asible in all areas of that waterbody. Therefore, we established criteria for developable
areas within waterbodies. Because shallow water cannot support FPV, areas vdth 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. NH D flowlines
were used to identi~, inlet and outlet locations on study area waterbodies. FPV
components can be designed to ~4thstaad repeated groundings caused by water level
changes if the bottom of the waterbody is flat enough. FPV should be installed only in
areas ~;fith underlying floors with steep slopes if the waterbody will not go dD’. A model
of the underl;dng floor of the waterbody (or bathymetD9 was used to estimate freeboard
area as a function of fill volume and to caIculate floor slope. Finally, a ~oo-meter buff;at
fi’om 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.

Developable Area

Area m~st have an estimated depth of at least

Area must not be close enough to an {Met or outlet
so surface cu~ents may exceed 2

Rationale

Not deep enough to support FPV development

2 nv~s identified through discussion with deveIopers as the
highes~ current that FPV floats and moorings are eng ~eeaed
to withstand

Area must be in a location that wi[[ still hold water
at low waterbody volumes or be on a waterbody
whose bathymetci is flat enough so floats may be
designed to be grounded.

Area must be at least 100 m away #ore a dam.

FPV developments can be designed to surv{ve repeated
grounding if the tmderiy}ng waterbody tloor is fiat e~o~gh;
if~he wa*erbody floor is steep, FPV must be Iocated w}~ere
the waterbody will not become dry

Areas close to dams are more ikely to experience hgh
c~rren~s because of either outflows or spillways a~d also
may need space tbr maintenance

13. 2.2.1. BathymetW estimation
BathymetD’ is a necessa~ piece of information to determine many of the developable
area eriteria, It can be used not only to find shallow areas of reseF,’oirs but also to
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estimate the areas of the resecv’oir that will still hold water at low volumes and how fiat
the exposed floor wilI be when
High-qualiD, bathy~netw surveys of freshwater lakes are not commonly available.
~Jthough some su~:eys are available for certain large USBR reservoirs and a small
number of other reservoirs su~’eyed by USGS, there is nothing approaching a
comprehensive bathymetw dataset for the rese,a~oirs considered in this assessment.
:~dthough commercial bath~-~etw 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 su~vey
data required for the ty~)e of analysis needed for this assessment.
The GLOBathy dataset pro,Aded an ambitious solution to this dearth of i2"eshwater
bath}~cnetw data when it modeled bath}/~netw t~r more than 1.4 million waterbodies
found in the Global HydroLakes data [9]. In addition, the dataset was validated against
available bathymetw su~,eys 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 ~r this assessment. Rese>~oir 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.
Therei~re, it was necessaw to compute modeled bath’~f~etw 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 bathyrnetw is provided along with the dataset. In combination x~qth the
waterbody depth estimates provided for all on-river rese~’oirs as part of the NHDPIusv2
dataset, this allows for the imputation of modeled bathymetw using the GLOBathy
method to the NHDPlusva polygon geometries. For the ~4o rese~*oirs in the study
population that are off-river for which the NHDPlusv~ dataset does not pro,Ade
maximum depth estimates, the maximum depths were estimated using the same
methods used for the NHDPlusva, provided by the lakemorpho R package. Maximum
depth estimates were not able to be calculated for ~3 resmwoirs because the lakemorpho
package did not generate valid depth estimates. Manual examination revealed these
rese~,’oirs to be either vew small or vew fiat marshy areas, implying they are likely veu
shallow. In both cases, the reseevoirs were determined likely poor candidate locations
for FPV development.
For the rest of the 846 reservoirs, modeled bathymetw rasters were created and used to
model the other neeessaw rese~"~oir attributes. These bathymetw rasters were used as
templates tk~r all other rasters so the spatial resolution and extent of all rasters produced
subsequently are defined to match those of the bath>~netw rasters. Slope rasters were
created from the bathymetw 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 (bathymetw, slope, and waterbody area) give the inSarmation necessaw to
answer two of the four developable area criteria.
It is important to note the modeled bathymetw created by the GLOBathy method
creates idealized and smoothed bath~¢~etw estimates compared to real-world
waterbody floors. Although these data are useful to help understand if the rese>:oir
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 bathymetw data are less spatially precise than other criteria used
in the study. With this added uncertainty from the modeled data in ~nind, two values for
the rese~*oir volume assumption and floor slope were used, respectively, to examine the
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sensitiw of the outputs to the values used. The values chosen for these cutoffs are
discussed in 2.2.2 Reserv*oir 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 resep,~’oir may be expected to experience varies
,,~dely, depending on the prima�’ use of the reser",~oir and the climatic conditions of the
rese~ovoir and the streams/rivers that se~’e as its inflow. In extreme examples, a
reservoir built i2)r pumped-storage hydro may regularly fluctuate (known as the normal
operating range") between ~oo and ~5 percent volume or below. Rese~",~oirs used t2~r
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 ~7 % full, respectively [~o~, [~]. Most reservoirs, particularly in less arid parts
of the countE~~, are typically operated at much higher levels with typical minimmn water
volumes of reservoirs in the Missouri, Columbia, and Tennessee river basins being 4o,
7o, and 5o %, respectively
Incorporating minimum water levels that are specific for each resep~oir, although ideal,
is a difficult task with only a subset of resep,’oirs having comprehensive water level data
available. There has been recent progress in modeling water level variation for less data-
rich resep~,oirs, but results are not available in a t~rmat easily applicable to the
resem,~oirs considered. Instead, minimum water levels of 25 % and 35 % were examined
t2or al! rese~-~oirs in the study area, representing values below or close to the minimum
expected volume for most of the resev~oirs in the study population. Rasters of the
expected reser~’oir surface area at both volume levels are generated for all study
population rese~’oirs using the modeled bathymetE~ as an input.

2.2.3. Floor slope criterion
~I3~e use of slope as a criterion tbr whether the ground is level/regular enough to support
the grounding of FPV floats is an abstraction of the tSactors 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 ve~;~’ 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 i%r 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 [57.
Much like these cases, only a detailed site analysis with bathymetric su~eys can show
the exact developable areas supported by the underb~ng 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 reser~’oir floor is generally flat enough to support the grounding
of FPV floats. Because the smoothed bathymetry data are not detailed enough to specii:y
which areas of the resep,~oir floor are above or below these thresholds, the average slope
of the entire rese~-v’oir floor is used. If the average slope of the reservoir floor is above the
threshold, the entire rese~-voir is considered unsuitable tbr 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 resep¢oir with a

490%26aSo7326, w l



NJDEP Permit Readiness Checklis¢ Form Jan 2025
Page 86 eflll

water depth of at least 1 m is assumed to be developable-reflecting even in the flattest
of resep,~oirs there will still be localized areas of less floor suitability’.

16. 2.2.4. Inlet, Outlet, and dam buffers
Consultation with industw experts ?qelded a general rule that FPV should not be
considered in areas where surface currents may exceed ~ mis. 2Othough areas closer to
inlets and outlets are clearly more likely to experience swiR currents than areas far from
them, the distance fl’om which FPV should be located is a tSanction of the maximum flow
rate and velocity of the inlet or outlet as well as the threeodimensional shape of the
resec,,oir at the location of the inlet and outlet and potentially the relative temperature
and salinity of the inflowing water and the rese~’oir.
To approximate likely areas of current influence ikom inlets and outlets, monthly
average predicted values for flowline velocity and flow volume were used from
intersecting NHDPlusv~ flowlines. First, we determined whether the intersecting
flowline is likely to exceed ~ rnis. The highest average monthly flowline velocity times a
factor of ~o 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 lo-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 ~ mis is assumed to be proportional to the square root
of the maxirnum monthly flow volume. Nthough this sealing 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 [131. The
scaling was chosen so the buf,~r 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 1~,5oo feet in the tailrace of the
Bonneville dam in the high-flow 45o cubic ~2eet per second (kfs) rate scenario, whereas
approximately a half a mile to a mile is more b3)ical of hydraulic extents for dams
modeled with flow rates of mo kc~s or higher. ~’us such, most inlets and outlets seen in
the rese~’oirs of this study that have flow rates measured in the single-digit kcl2s range
are expected to have quite low areas of influence in terms of currents.
For a buffer from dams, representing a maintenance and safcty area, a flat buffer of
lOO m is assumed--although most dams are also outlet locations and may have greater
buffers because of the current exclusion. Dam locations are Rmnd by snapping the point
locations of nearby dams found in the National Inventory of Dams to the closest location
on the exterior of the rese~’oir. Buffers i\or inlets, outlets, and dams are produced as
vectors and converted into rasters for the final developable area analysis.

3. Results
Total developable area for each rese>’oir (see Fig. ~) was calculated by layering all
rasters corresponding to the developable area criteria to find the remaining sur~Ece area
of each rese~oir 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
ma~ximum resep¢oir 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 %r the
generation capacity’ in MWdc that that area could suppoA by appbdng a power density
assumption of 1 MWdc per hectare to the developable area estimates, and
corresponding estimated generation in gigawatt-hours per year (GWhiyr). Generation
estimates were calculated by associating waterbodies with the closest National Solar
Radiation Database coordinate and modeling generation using the Renewable Ener~’
Potential model (reV). Estimates assumed 8,76o operating hours per year, an 1I degree
fixed tilt, a o.7 ground cover ratio, a 1.3 inverter load ratio, and a multiplier of ~.o3 to
account for the cooling effect of water on FPV units.
a}                     ~ ~’, ~g PV            ~ o;~;~9 PV b~

18. Download: Download high-res image (366KB)
19. Download: Download full-size image

Fig. 1. Example of application of developable area criteria.
This capacity density assumption is consep~,ative 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
2o~8 in Spencer et al. (ao~9); higher estimates have been used in the literature such as
~.2-MWdc in Mahmood et al. (~o~), but we use the consepvative estimate [4?, [14~.
These values are high relative to groundomount solar because of the low tilts and high
panel packing densities used %r 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 Iosses 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. SensitiviW analysis
The total estirnated potentia! installed capacity in MWdc for each of the t~mr scenarios is
shown in Table 3. The average developable percentage of each rese~oir for each of the
four scenarios is shown in Table 4. Note this mean is not weighted by size of resee~’oir.
Table 3. Summaw of installed capacity results by scenario.
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EmpLv Cel~ 25 % Minimum Water Volume 35 % Minimum Water
Volume

2 % Slope 861 GW direct current (de) (1,221 terawatbhours altemati~g96~ GW dc (I,364 TWh
Cutoff current TWh ac])

3 % Slope
Cutoff

955 GW dc (1,347 TWh ac) l,042 GW dc (1,476 TWh

Table 4. Summa ercent rese~woir developable results byl scenario.
Empty Ceil 25 % Minimum Water Volume 35 % Minimum Water Volume

2 % Slope Cutoff 28 1% 336 %

3 % Slope Cutoff 32.7 % 37, ! %

The estimated developable capacity ranges from 861 GW in the most restrictive scenario
to 1,o4~ GW in the least restrictive scenario-an increase of 2~ % vs. the most restrictive
scenario. This is a meaningful dift~rence; 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. (~o19) analysis finding a
potential capacity of 2,116 GW in the United States on a less-restrained study population
of reservoirs (including rese~oirs not federally owned and managed v~th a total of
~4,4~9 manuthctured waterbodies considered). The analysis in Spencer et al. assumed a
flat ~7 % developable area that was based on the average waterbody coverage of existing
FPV installations in the United States. Tihe average developable percentages seen in our
assessment range from ~8.:~ % in the most restrictive scenario to 37.~ % in the least
restrictive scenario, a range higher than the average ~7 % found in the Spencer et al.
(2o18) assessment. This is potentially because our analysis considers only technical
barriers to development, whereas the analysis of area used by existing installations
reflects other regulato~:, 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 th~:sholds across such a heterogenous
population of study reservoirs. Such single thresholds are certainly overly consem~ative
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
~hctors affecting FPV development. For bre,dty and to present the potential
consem, atively, 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.z. Size distribution
Of the 846 systems considered, 85 or just over ~o % of the reser,,oirs were ~ound to have
a developable capacity of o MW, either because of being too shalIow or being smaIl and
excluded by inlet, outlet, or darn buffer exclusion zones. The potential system size
distribution of the remaining 761 rese~oirs is shown in Fig. a. The corresponding
potential generation distribution is shown in Fig. 3.
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Potenl al Aon~al Oeaerstios (AC)
L Download: Download High-~es image (~22K~)
2. DowNoadc Down~oaI full-si£e imaie

Fig. 3. Distribtuion of expected generation of systems.
The size of estimated potential systems ranged from :~o kW direct current (kWdc) to
76.6 GW direct current (GWdc). Nthough ~o kW likely represents an unrealistically
small system, only a small propo~ion of resep~oirs are estimated to be in this far left-
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hand side of the distribution: 2.5 % of rese~-;’oirs v4th nonzero capacity estimates have
estimated sizes below loo kW, and lo % of rese~¢,oirs with nonzero capacity estimates
have estimated sizes below ~ MW. Most reservoirs~57 % are between lO MW and
GW in size with a median of ~3 MW. The estimated generation of potential systems
ranged from 12 M~’niyr to 13o ~VtliyT. Approximately 35 % of waterbodies have an
estimated generation between :~oo GWh/yr and 1
The wide range of system sizes reflects not only dif~Serences in estimated developable
percentage between reservoirs but also the large variation in the size of rese~oirs in the
study population. ’.l~e distribution of developable percentages tk~r reservoirs, controlling
for this factor, is shown in Fi

~ ~oo

~0% 70°80% ~80%~020% 20-30% @340% 40-50% @.60% @70%
Percen~ Developable Area

1. Download: Download high-res image (118KB)
2. Download: Download full-size image

Fig. 4. Distribution of resep~oir percent developable area.
The estimated developable area percentages for resem,oirs with nonzero capacib~ range
from ~ % to 8~ %. ~3though estimated percentages any~,here along this range are not
rare, there is a marked clustering of estimates around the median estimate of
58 % of reservoirs ha~dng estimates between =o % and 4o %. Despite this clustering of
resep,~oirs 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.

22. 3.3. Spatial distribution
A map of the spatial distribution of results is shown in Fig. 5.
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1. Download: Download high-res image (278KB)
2. Download: Download full-size image

Fig. 5. Map of spatial distribution and size of potential FPV systems.
FPV potential is well-distributed throughout the countD’ outside of the areas where the
cold temperature cutoff removed potential rese~oirs from consideration. The resen, oirs
with the largest capacities are generally found in the southeast and southern plains
states where dense river networks support large numbers of rese~,oirs built %r flood
control, hydropower, and other mixed uses. Associating potential capacib, by state by
assigning capacity in rese~,oirs that cross state boundaries via area weighting shows
three states are outliers in sum capacib, relative to other states: Texas, Cali%rnia, and
Oklahoma with 137, lO~ 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 consep~’ative scenario, Texas contains approximately
~6 % of the nation’s total FPV capacity.

4. Discussion and limitations
The results of this assessment show two primaw takeaways:

Accounting for specific technical limitations relevant to FPV developmenI, there
is still likely a vew high technical potential for FPV on reservoirs in the United
States. Even in the most consep~’ative scenario considered ~r this subset of
I~derally owned and regulated rese~’oirs, the estimated potential fior FPV is more
than half the PV capacity estimated to be required for a decarbonized
electricity grid in 2050 (86x GW vs. ~6oo GW) [15].

The spatially explicit criteria used in this study show the developable area of a
resep¢oir expressed as a percent of the total area can vaD’ widely, depending on
site-specific factors %r each rese~.oir. This highlights the shortcomings of
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methods that assume a flat percentage of rese~’oir area as developable and the
need for continued work to refine these efiSarts.

~a~ 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.
~am 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 developrnent posed by other regulatow, social, en¥~ronmental, or
economic factors-which are likely to be substantial. If these estimates are properly
understood ,%r 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 en,dronmental analysis could use to
~artber 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 se~ves 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 rese>~’oirs, natural waterbodies,
and potentially estuaries and marine offshore. It should be noted, however, the less
similar tee waterbody t}q~es 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 bathymetu
data. ~though this represented the best available option ~r complete coverage for the
rese~-v’oirs considered, there are rnany potential shortcomings compared to actual
bathymetric su!~ey data. In addition to the modeled bathymetry being too smooth
relative to real bathymetW, 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 bathyTnetry where available and
new algorithms developed to better represent dammed river rese~’oirs.
Nthough the spatially explicit exclusions of this assessment allow for considerably more
tailored results to each waterbody than methods pre’dously used tk)r FPV assessment,
many criteria used can be f~arther specified to each waterbody instead of following
study-wide thresholds. Specifically, cold climate exclusions could be fu~her refined
from a temperature cutoff to better represent actual ice floe and snow loading impacts.
Rese~’oir rninimum volume assumptions could be adjusted based on each resep;oir’s
use and climate. The influence of changing climatic conditions could be examined on
minimum resen, oir volume and inlet/outlet bufi;ers, 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
resepvoirs in the United States. The results of the analysis show ample technical
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potential %r FPV development on these reseP~oirs, ranging from 861 to 1,o42 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 seFves 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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Title

Appendix A.. Table
Extent

of previously published assessments

Waterbody Input Study Area Criteria Developable Area
Dataset Criteria

Floating photovoltaics
systems on water
i~igation ponds:
Technical potential
and multiobenefits
analysis [ 161

The
province of
JaSn in

A~ ficial irrigation ponds Flat percemage
ln%rmation assumptions of 25,
maintained by the 50, and 100 % of
System o~~ waterbody st trace
Mulfiterritorial area
Infommtion of
Andalusia

Energy production
and water savings
from floating solar
photovoltaics on
global rese~’oirs [17]

Global Global Reservoir and All reservoirs
Dam Database

Georet~renced
Global Dam and
Reservoir
(GeoDAR), and

Flat percentage
assumption of
30 % with a
maximum size cap
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Title Extent Waterbody Input Study Area Criteria Developable Area
Dataset C riteria

Floating Solar PV andAustralia Not dear Fiat percentage
Hydropower in assumptions of
Australia: Feasibilky, 5, I0, and 15 % of
Future Investigations waterbody
and Challenges [14] area

Floatiug Photovoltaic
Systems: Assessing
the Technical
Potential of
Photovoltaic Systems
on Man-Made Water
Bodies in the
Continental United
States

Technooeconomic
potential and
perspectives of
floating photovoltaics
in Europe [ 18]

Continental National Inventou ManufEc ured waterbodies A flat percentage
U.S~ of Dams (NID) from filtered to exclude reservoirs assumpt on of

U.S. Army Corps of below a minimum depth, below
Engineers and a minimum size, outside of a
National maximum transmission buffer,
Hydrography Datasetor wtb an incompatible
(NHD) fi~om USGS primaw use

surf~ce area

Technical potentia! of
floating photovoltaic
systems on amificia/
water bodies in
Brazil [ 19]

Manu[actured waerbodies
filtered to exclude reservoirs
below a minimum depth, below
a minimum size, or with an
incompatible primary use

BraziI Waterbody data Aaificial/manu~ctured A flat percentage
maintair~ed by the waterbodes outside of protected assumption of 1%
Brazilian Water areas

Global Reservoir and
Dam Database

Global Reservoir and
Dam Database

Freshwater reservoirs with
filters to exclude reservoirs
outside of a maximum dista~ce
~2rom transmission lines outside
of minimum and maximum
~atitude

Hybrid floating solar Global

hydropower systems:
Benefits and global
assessment of
technical potential [21

A sound potential
against energy

climate change
challenges: Floating
photovoltaics on water
reservoirs of
Turkey [20]

Africa

Waterbody data
maintained by the
General Directorate
of State Hydraulic
Works

Reservoir data from
satellite data
previously developed

"Constructed water reservoirs,"
all purposes considered; filters
to exclude reservoirs below a
minimum water area and
located within protected
wetlands or speciaI
environmental reserve areas

A total of the 146 largest
hydropower reservo rs in
Africa in 2016 with an instaIled
capacity > 5 MW

Assessment of

in existing

A flat percentage
assumption of 1%

sur[ace area

sur£ace area

Nine scenarios
with varyi~g
shoreline buyers
(minimum buffers
of 0, 50, and
100 m and
maximum buffbrs
o[500, 1,000, and
2,000 m)

A fiat percentage
assumption of
10 % water
sur}gce coverage

Flat percentage
assumptions of 25,
50, and 00%of
waterbody sur~ce
area
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Appendix B.. Datasets used
Data Source Dataset

United States Army Corps of
Engineers (USACE) Geospatial
Data Po~al

USACE Reservoirs Identification of LSACE reservoirs

USACE Geospatial Data Po~al National Inventou of Dams Identification of location of dams on
reservoirs; reservoir attribute cross-

B<~reau of Transpo~afion Statistics
(BTS) Open Data Po~al

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

ORNL Hydrosource

ORNL Hydrosource

USDA EPA

USDA EPA

USDA EPA

WorldC im

NavigabIe Waterways
Network Lines

RISE Point Location

EHA 2022

HILARRI

National tfydrography
Dataset plus v2 Flowlines

National Hydrography
Dataset plus v2 Waterbodies

National Hydrography
Dataset plus v2 Hydrology
Rasters

Average Minimum

Identification of #eight shipping routes

Identification of USBR reservoirs

ldentilication of Federal Energy Reg~tatoU
Commission (FERC) hydropower pr~ect
reservoirs

Identification of FERC hydropower pr@ec
reservoirs

Identifications of locations of inflows and
outflows of reservoirs

Waterbody pol) gons used to define
waterbody extents; lake mo~hology data used
to model bathymetu

Used to estimate waterbody depth for subset
of reservoirs that did not already have vak~e
estimated

Identification of areas prone to heavy ~eezing

30. Appendix C.. Summaw charts of Additional scenarios
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Poten~a Capacity (DC)

1. Download: Download high-res image (99KB)
2. Download: Download full-size image

Fig. 6. Capacity distribution of rese~,~oirs with 25% minimum fill assumption and 3%

©

©

Potentia~ Annual Generation (AC}
1. Download: Download high-res image (125KB)
2. Download: Download full-size image

Fig. 7. Estimated annual generation of rese~voirs with 25% minimum fill assumption
and 3% maximum slope assumption.
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<10% 10-20% 3040% 40°50%
Per~nt Developable Area

:. Download: Download high-res image (169KB)
2. Download: Download full-size image

t:ig. 8. Percent developable distribution of reservoirs with 25% minimum fill assumption
and 3% maximum }_~pe ass    tion.

70-80% >80%

140

PoteMtiat Capacity (©C)
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1. Download: Download highores image (136KB)
2. Download: Download fulPsize image

Fig. 9. Capacity distribution of resepvoirs with 35% minimum fill assumption and 2%

©

Potential Annual Generation (AC)

L Download: Download high-res image (123KB)
2. Download: Download fuilosize image

Fig. lo. Estimated annual generation of rese~¢oirs with 35% minimum fil} assumption
and 2% maximum sloi?e assumption.
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Download: Download high-res image (169KB)
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2. Download: Download full-size image
Fig. 11. Percent developable distribution of rese~woirs with 35% minimum fill

Jan 2025

Potentia~ Capac ty (DC}
L Download: Download high-res image (126KB)
2. Download: Download full-size image

Fig. ~2. Capacity" d~stribution of resep~oirs with 35% minimum fill assumption and 3%
maximum slope assumption.

Download; Download high-ms image (123KB)
Download: Download Iulbsize image

Fig. ~3. Percent developable distribution of rese~voirs with 35% minimum
assumption and 3% maximum slope assumption.
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~ SO0

<10% I0-28% 20-30% ~40S 40-50% S980%
Perceat Developable Area

Download: Download highores image (122KB)
Download: Download fulPsize image

~g-70% 70-80 >80%

Fig. ~4. Estimated annual generation of resep~’oirs w~th 35% minimum fill assumption
and 3% maximum slope assumption.
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Bald Eagle Assessment in the Wanaque
ir Area
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February 23, 2024

Mr Felix Aguayo
Vice President, Business Development
Nexamp Solar, LLC
101 Summer Street, 2~ Floor
Boston, Massachusetts 02110

Bald Eagle Assessment
Wanaque Reservoir Floating Solar Arra)
"128021 Wanaque BTM l:loating

Dear Felix:

EcolSciences. Inc. has completed an initial habitat assessment of Wanaque Reservoir ~’or the State-
endangered bald eagle (]kdiaeems/eucocepha]us) to address concerns raised by the New Jersey
Department of Environmental Protection (NJD[iP) Endangered and Nongame Species Program
([~NSP) that a proposed floating solar array may impact eagle nesting, tbraging, and wintering
habitats and the fisheries resources they depend on.

As presented below, the habitat assessment involved reviewing the annual New Jersey Baid
~iec,, repots prepared by the NJDKP Endangered a~d Nongame Species Program (ENSP),
reviewing NJDEP Landscape Project mapping, and a site inspection to !ocate eagle nests and
observe eagle activity at Wanaque Reservoir.

Annual ENSP Bald Eagle Reports
The annual New JetsW Bald Eagle Project’ reports provide an update on the state’s nesting
population, noting the success or tSilure 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 re~?renced as Wanaque A and Wanaque B. According to the 2023 repot, the mapped

New Jersey Department of Environmental Protection, Division of Fish and Wildlife, Endangered and
Nongame Species Program, 2024. New Jersey Bald Eagle Pr~iec~, 2023. Available at: Bald Ea
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locations of these nests are approximately 3.5 miles noah and I mile west of the proposed solar
array, respectively.

The ENSP reports provide dates R)r incubation, hatching, fledging, and other notes for each
documented nest. Data f~r Wanaque A and Wanaque B has been collated into Tables l and 2 on
the ~bllowing page.

Y~ ar Incubation Hatching

2(¢- i~ 4/’20

2{ 21 T

2( 20

is 3/Bo
2( 14 - 3/t2 4716

~- i~ 4/3

2~ m 2n7 ~/~

2(

2{~-2/23 3730

Table 1: Wanaque A Nest Data

Banding Fledging Number Fledged Failed Date Notes

716 ~.
0 Unk

New nest ocat on

6/22

5/1!    6/26
~6/24

No data

No data

1

1

81~

6/22 2

6117

7f10 2

ource: NJDEP, DFW, ENSP. New Jersey Bald Eagle Project

3
3

2

2

[Jew nest tree

5/lOounk

New nest d scovered 3/20
Available at: NJDEP] Fish & Wildt tk i    tars in N]

Year

2023

2022

2021

2020

2019

2018

2017

2016

2015

Incubation

2/24

<4/2

Hatching

4113

4/9

Unk Unk

Banding Failed Date Notes

Unk

V3o                    8/~

Table 2: Wanaque B Nest Data

Fledging Number Fledged

U

7/2 3
3

Unk 3

NO data

No data

2

2

2
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Source: NJDEP, DFW, ENSP~ New Jersey Bald Eagle Pr@~ct. Available at: N;DEP Fish & W IdI fe Raptors n N~

In addition to nesting data, the New ,Jersey Bald Eagle Prq/ect reports fbrmerly provided results
of eagle counts conducted each winter. Prior to 2014, New Jersey pa~Acipated in the National
Mid-Winter Eagle survey every JanuaU, Results were provided in the annual repots fi-om 2000
through 2013. The survey included a transect grouping Wanaque and nearby Monksvilie
Reservoirs together with data readily available from 2000 through 20t 1. Table 3 lists the number
of eagles counted at these waterbodies during the NJ Midwinter Eagle Survey.

Table 3: Wanaque & Monksville Reservoirs NI
Midwinter Eagle 5ur’¢ey Data

Total Bald Eagles    Adult Immature

4

4

7
8

5

8
7

8

8

8

2

9
Source: NJ©£P, DFW, ENSPo New Jersey BaId Eage Project, Ava able

4

2

3

3

3

2

4

2

2

0

3
at: N EP

0
2
6
5
2
5
5
4
6
6
2
6
&

On-site Assessment
Daniel Brill of EcolSciences conducted a field visit at the reservoir on February t6, 2024. Richie
Thompson of the Wanaque Reservoir North Jersey District Water Supply Commission provided
esco~ 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 ?dew U’~,rsey Bald Eagle Project repot. Two nests occur in the no~hern portion of the
reservoir (noah of Westbrook Road) and one in the southern potion of the reservoir. None were
observed to have eggs, though i~cubation was expected to soon begin at each nest.

The Wanaque B nest is closest to the proposed solar array at approximately 1 mile west
no~hwest. It is perhaps the only eagle nest with a viewshed that would include the finished
array. The nest was viewed i?om both afar on the east side of the reservoi~ and in close at 100
yards with no activity observed. A second nest attributable to this pair used f?om 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 t?et south of the proposed array. I did see at least one adult eagle overfly the Raymond [)am
and Wolf Den Dam here a~d later saw one perched i~ a tree over the Wanaque River.}ust below
the Wolf’Den Dam, ostensibly to catch fish.
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The Wanaque A eagle pair were observed bringing sticks to a new nest amid a large cormorant
colony on an island at the noah end of the reservoir 3.6 miles northeast of the proposed solar
array. Richie Thompson indicated the pair had nested the previous !~w years in a large white pine
just over ! 00 yards from this new location. Prior to this, the Wanaque A pair used a nest, which
no longer exists, on the mainland west of the new nest.

There is a third, undocumented eagle pair at the reservoir I will reference as Wanaque C based
around 0.6 miles noah of the Westbrook Road bridge. This is apparently its second season
here. There are two large nests in dose proximity, but the pair were onty fbcused 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 ibraging and flying over the Westbrook Road area.

Landscape Project
NJDEP’s concerns regarding bald eagle stem in pare f?om their Landscape Pmiect critical habitat
mapping, which maps Wanaque Reservoir and adjacent land as nesting, fbmging, and wintering
habitat.

The Landscape Prc~ect was developed by the NJDEP, Division of Fish & Wildli~:e, Endangered &
Nongame Species Program (ENSP) as a habitat-mapping utility used to identify potential habitats fbr
endangered, threatened, and special concern wildlife. This method takes documented sightings of
listed wildli~? and, based on a species-specific model or %ccu~rence apea", maps areas of suitable
land co’~ er either contiguous ~o or near the sighting as habitat. Lar~dscape 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 dala.

Landscape Pr(~ject 3.3 employs 2012 land use/land cover tbr its critical habitat base. There are 84
distinct Iand use/Iand cover categories, and each wildlitie species vatues a unique subset of land
use/land cover as critical habitat. All applicable land use/land cover polygons within a "species
occu~ence 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 useiiand cover.

Figure 2 illustrates local bald eagle nesting and foraging habitats according to Landscape Pr<Oect 3.3
with current and tbm~er eagle nest locations. Eagle nest habitat values essentially all non urban land
use/land covers within one kilometer of a documented nest. The [braging model values water greater
than 8 hectares (19.8 acres) in area, expanding oub,,ard f?om a nest until a cumulative area of 660
hectares (1,631 acres) is roached. The ti?mging model also includes a 90-meter buft}:r off selected
waters to value perching habitat (NJDFW 2017). In ce~ain circumstances, the bult~r can exceed 90
meters where there are intersecting emergent wetlands and additionaf smaller waterbodies. Figure 1
accounts R~r the old Wanaque A and Wanaque B nests as of 20 ! 4. The entirety of Wanaque Reservoir
and other nearby large waterbodies are valued as t:oraging habitat.

New Jersey Division of Fish and Wildlife~ 2017 New Jersey Landscape Prqjec~, Versior~ 33 New Jersey
Depa~me~t of Envi~nme~a! Pro~ecfio~, Divisior~ of Fish arid Wild/if), Er~da~gered a~d Nongame Spec es
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Figure 3 shows local eagle wintering habitat. According to Landscape Project 3.3 documentation,
eagle wintering habitats "were ider~tified using eagle sightings recorded during the amua~ 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." Win ering habitat values water and emergent
wetlands and adjacent ~brested habitats within 250 t!eet of a documented sighting. Wanaque Reservoir
has five wintering records associated with the mapped habitat, most recently recorded in 2007. Most
of Wanaque Resep~’oir and adjacent R~rests are valued as eagle wintering habitat.

Eagle Impacts
The project as proposed consists of two an~ays with a total surface area of 20 acres (8.1 hectares) with
cable connection to the mainland south of the Wolf Den Dam. Fhe nearest tand wo~Ad be greater
than 1,500 ~)et fiom the arrays. A review of historic topographic maps prior to the construction of
Wanaque Rese~oir indicates that the local water depth where the arrays would be placed is
approximately 40

The completed pr()ject would appear to have negligible impact on the local eagte population, as the
solar a~ays would not approach any of the three nest sites, nor would the arrays closely approach the
~orested shoreline which may be used by perched or foraging eagles. At 907.6 hectares in suri:~ce
area, Wanaque Reservoir alone more than meets the bald eagle ~i>raging requirements of 660 hectares
of water retierenced in the Iandscape Pr<~iect 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 ~ieet of a nest, and
the proposed construction would not encroach upon this but’f)r. However, the local nesting
population is essentially non-migratory. In addition, the Bald Eagle Management Guidelines
prepared by the United States Fish and Wildlitle Service (FWS) cite specific time periods during the
breeding season where eagles are most sensitive to disturbance, pa~icularly during cou~ship 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 betbre 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 prqject if it could be completed during the non-breeding season August ~ through !)ecember
31.

I trust this letter suits your needs.
or need anything else.

Very truly yours,

EcolSciences, Inc.

Please contact/)avid Moskowitz or me if you have any questions

’~ USFWS, 2007. Bald Eagle Managemer~t Guidelines Ava lable a~: Microsoft \~ord - Guidelines - Junel l o
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Daniel Brill
Senior Environmental Scientist/Senior Ornithologist

DB/bms

Attachments

Cc: David Moskowitz, Ph.D., SPWS
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Genera[ Layout

O~ective: 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:

- Offsets approx. 90% of onosite load

¯ Reduces electricity costs

o Supports NJ’s renewable energy mandate

Community solar system: 5 MWdc / 4 Mwac

- Annual Output: 6,725 MWh
o Benefits:

Supports up to 1,000 residential subscribers

o Minimum of 51% lowoandomoderate income
households

o Guarantee energy discount for subscribers, local
community solar resource

¯ Project Name: Wanaque F~oat ng Soa Prc~iect
,Commission: North }ersey D str ct Water Supply Comm ssion (N;DWSC)
,Developer: Nexamp Sotar LL
,Location: Wanaq~;e Resewo r, New ~esey



Setbacks from am and Weir



Equipment Location

AC Conductors
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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

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 1odes 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

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 Hazetett Marine

installers



c vs Elastic lVlooring:

Uneven Distribution
Static material of cable, chain, rope used as a
mooring line

Even Distribution
Elastic material

WIND

AI lines are always under
ter~sion. A SAFE and EVEN
dtstribution of peek j~or~es
on ALL attechment points

lo



Anchors
Heticat Anchors

(sediment/clay anchoring)

BaKast Anchors





ject Areas







Equipment Pad
o 3 Integrated units required for the

proposed sotar array
¯ Each unit wi[[ support

5MWdc/4MWac capacity
¯ Totat capacity: 15HWdc/12HWac
¯ Tota[ weight (minus support

structure) = 92,595 tbs
¯ Support Structure:

¯ Steel structure on piers
° Dimensions (ft): 45.5ft x 36ft

45.5 ft

36 ft

1G



Environmental Consideration

¯ A[[ equipment certified drinking water safe
° Less than 2%
° De-minimis

(0.000039°/5
¯Outside 1000 ft radius of known
¯No anticipated impact to fish
¯Wit[ require bird management
° Ground equipment onty in
° No impact to dam or weir

of the Wanaque reservoir covered by solar islands
impact to reservoir capacity with bat[ast blocks
of reservoirs’ capacity)

Bard Eagte nests

features to avoid panet soiling
areas activety used by NJDWSC
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Ted J. Del Guercio, Ill

Groskorth-Flynn, Taylor [DEP] <Taylor.Groskorth Flynn@dep.nj.gov>
Friday, Februa[y 28, 2025 11:09 AM
Frances C. McMan men; Felix Aguayo; Ted J. Del Guercio, Ill; Tim Eustace; Maria AI ogre;
James Stachura; Tom Leyden; Ryan3endrasiak@WestonSoIutions.com; Steven P Goun
Pope, David [DEP; Lange Elizabeth [DEP]; Maresca, Vincent [DEP; Davis, Ke!ly
Dalton, Richard [DEP; K®mac Ken [DEP; Ray, Russel~ [DEP]; Leynes Jennifer [DEP;
Hudgins, Robert [DEP]; Contois Dennis [DEP]; Humphdes, James [H GHLANDS]; Dench,
Stephen [DEP; Watson, Diane [6PU]; Scatena,Laura [BPU]; B ttner, Aison [H GHLANDS];
Rizvi, Syed Imteaz [DEP]; Bracey Devn [DEP]; Kobesky, Dwayne [DEP]; Morgan, Sawyer

Subject: Wanaque Resewoir Floating Solar Meeting Summary 2/27/25

Good Norn ng,

was a p(easure meeting with you on 2/27/25.

If you wish to have add tiona( fot!owoup meetings with mutt p~e programs, ptease (et our office know and we w
coordinate and schedule the meeting accordingly, if you woud ~ike to work with any of the ndvdua~ programs
direct(y, we just ask that you keep us copied on any correspondence so we may update our records.

To c~.ose out this ema[, betow is a courtesy conceptual summary of poss bte permits and acton items this project
may require (but are not limited to): *~this is neither a comprehensive nor a technicat summary*~

- Russei~ Ray (B~ ;~
The Wanaque Resenvoir is formed by a series of Hidh Hazard dam structures which are regulated by the Bureau of
Dam Safety. Based upon the proposed location of the solar array in re,at on to the Raymond Dam and the Ovedlow
Spi!lway, the Bureau of Dam Safety would need to review and approve the project re/at ve to any dam safety
issues, The fo~owin~ comments wi~[ need to be addressed by the applicant:

Details on the proposed anchoring to the reserve r bottom will need to be provided to ensure the anchoring
does not adversely impact any of the dams or spillways.
The proposed ocation of the arrays is in c~ose prox mity to the Overflow Spillway. The Bureau is concerned
about the consequences if the arrays were to dislodge and b~,ock the sp ttway or reduce sp ~[way flows.
Unimpeded operation of the spillway is critical to the safe performance of the dams croat ng the Resenvoir.
It must be ensured the arrays are sufficiently anchored durng at~ reserve r operatin~ 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,

9d~aza[~ ....... - Dennis Conto s

The Wanaque Reser~oir is considered a floodway in the state flood study, so the so~ar array would meet the
fi~[ within floodway threshold.

o A Rood Hazard Permit with a Hardship Exemption wi{[ be required.

-Stephen Dench (
¯ ~f the so~ar array is considered fill, a Freshwater Wetlands ~ndividual Permit is required, and the applicant

will have to demonstrate that the array wi([ not have any adverse mpacts.
¯ If the so[ar array is not considered fi[l, a Genera[ Permit #2 wi(l be needed for the e[ectr cat tine.



f~- KeU.y Davis (KeS~sJ ©s>7 s@d gov)
As {ong as the so~ar array covers {ess than 10% of the lakethere is not much concern from fisheres,
t is recommended that a visualaid, such as dotting, be added to the panels to hep ba(d eastes dstngush
the panels from the water surface.
There are concerns about the so{ar panels dislod£in£ from their anchorind systems and disturb ng nest n~
ba~d eagtes; this should be consu(ted wth the Bureau of Dam Safety to ensure the security of the paneI’s
anchorin~ system.
If p(atform option #1 is ut (ized, there wil{ be a timing restriction for any tree c~earing to avoid d sturbin8 bat
habitat and nest rig:

o Apri[ 1 ~to November 15~, orApr{ 1 ÷~ to September 3@ (depending on consuktation with the
Threatened & Endangered Species Unit}

There are reports of two Great Blue Heron nests direct{y west of the bridge, and south of the brdge on the
point, Fish &Wikdkife requests that the appkcants be conscious of dsturbngthem fthe brds are sti{k
present and stay to the eastern side while passing

Sta ~er~¢ |      i~ -Vincent Haresca (~4sc©n ,Ma e~sca ep nj gov), Jennifer Leynes
(~eo Ley~e nb )
The proposed project is tocated within the Wanaque Reservoir Historic District, which is etig bte for list ng on the
New Jersey and Nationat Registers of Historic Places (SHPO Opinion 3/212006) The proposed floating sotar arrays
witt be ~ocated approximatety wthin the resewoir, which is a contr but ng resource to the histor c district, and
1,500 feet west of the contributing Raymond Dam and Wotf Den Darn. The proposed marine cabe tanding
location, equ pment pad, and overhead pole connect on wires are atso located within the boundaries of the
Wanaque Reservoir Historic Distr ct.

If subiect to forma~ regu{ato~ review, the HPO would recommend the fo{{owing:
1. The proiect as proposed has a ~ow potent al to affect any a chaeol.ogica~ resources as work is confined to

areas of existing ground disturbance for construction of resewoir infrastructure.
2. The proiect as proposed has the potentialto adverse{yaffect the Wanaque Reservoir Hstoric Dstrct, as it

wi([ introduce new so{at arrays and associated infrastructure withn the historic district’s boundaries. As a
resu{t, an assessment of the project’s effects on the Wanaque Rese~oir H storic District, to be pedormed
by an Architectura{ H storian who meets the Secretary of the Interior’s Professiona~ Qua(f cations
Standards [48 FR 44738-9] n Architectura{ History, is needed. If the effect of the project is determined to
be adverse, then the app{icant must provide proposed m tigation measures.

Pease reference the HPO project number 25-0520 n any future ca~{s, emai{s, or written correspondence n order
to expedite our review and response.

- Syed Imteaz Rizv ( r~t ~4 £~d_eP,8~,g~:y), Devin Bracey

No permitting is required from the Bureau of Water System Engineering, as {ong as there are no changes to
the intake of the structure, and the array does not affect water qua{ ty.

- Robert Hudgins ), Ken Komar

The Bureau requests confirmation that the water fluctuations will not cause the anchoring system to faL
/f the project needs any construct on re{ated dewatering:

o A ShortoTerm Water Use PermibByoRule w~{ be needed for dewatering lasting {ess than 30 days.
o A Temporary Dewatering Permit wit{ be needed for dewatedng (asting over 30 days.

~ Richard Dalton (Bic’~:r:!aB~     ~}       gs~v)
NJ Geo~ogica~ & Water Survey cou{d not attend the meeting, but provided the fo(~owing comments:



There are no geologic issues re{ated to this project. The geologic bedrock map the applicant shows is the
most current bedrock map of the area and was puMshed by R.A. Vo(ke£ in 2011. The surficia( mapping of
the area by S. D Stanford was published in 1993 and is the most current sudica[geo[ogy of the ste. Both of
these maps are available on the New Jersey Geolog ca~ and Water Su~ey website.
The app icant indicates they are going to use geophysics to determine the local geotogy as opposed to
driI,[ing. If they are using the geophysics to get the depth to bedrock that may work, but t is un(ike(y that
they wilt be able to determine the individual bedrock units as shown on the published map, since the
bedrock in this region consists of massive gran ten and gneisses, as shown on Vo(ke~’s map.

Water- Dwayne Kobesky (
No surface water discharge is antic pated from this proposed project. However, f a surface water
discharge becomes necessary from construction re{ated dewatering, a NJPDES Discharge to Sudace
Water General Permit w{[ be needed.
If the discharge wi[{ be uncontaminated groundwater generated during construct on activ ties, the
appropriate NJPDES Discharge to Surface Water Genera[ Permit s the B7 o Short Term De Minims Genera{
Permit ( ~:/     n~      P              ). As per the B7 application check[ist, ana[ytica[ lab data of
a[[ the parameters specified in Attachment 1 must be submitted, and the results must demonstrate that
they are betow the effluent standards.
If the d scharge w{[ be treated groundwater from remed ations and dewatering0 the appropriate NJPDES
Discharge to Surface Water Genera[ Permit is the BGR - Genera[ Groundwater Remed at on C[eamup
Permt (b p ~!w     ,gov!d~P~,~fq    ~ h m). As per the BGR permit application, a summa~ of the
contam nants of concern must be submitted where the data was co{{ected no more than 12 months pror
to the submittal of the app[icatiom In addition, a Treatment Works Approva[ (~%~A) from the Bureau of
Environmental, Eng neering and Permitting may be needed for the construction of the treatment system.
if mare than one acre wi[[ be disturbed, a genera[ permit for Construction Activ ties, (5G3) may be required.
The permt application process s available on{ine at

NI Hi               -James Humphries (]a~3 h i.(2s j~g v), A~[ison Bittner

¯ The property kies in the Preservaton Area of the Hgh~ands Region, and as such is subject to the Hghlands
Water Protect on and Planning Act, (NJSA 13:20), the NJDEP Highlands Water Protection and Pkanning Act
Rukes (NJAC 7:38) and the Highlands Re~ ona[ Master Plan (RMP).

¯ The Highlands Council has no comments unkess construction of onshore equipment which woutd ~ead to
new disturbance or added impervious cover s requ red. If new [and disturbance and/or new impervious
sudace s proposed, the NJDWSC Wanaque Resewo r fac ~ity, as a pub(ic utility, should consult wth the
NJDEP D vision of Land Resource Protection regarding whether a High{ands Act exemption #11 would be
requ red. NJDEP issues those exemptions in the Preservation Area, and the Hightands Counc ~ consuhs
with the Division as to whether the project is consistent wth the goaks and purposes of the Hi~h[ands Act.
The High[ands Counci( does not anticipate any changes from the previous Hi~h[ands determinat on.

ities - Diane Watson (!~      @ ~’ss £ov}, Laura Scatena

(~a~ a p ), Sawyer Horgan
¯ Ths project wi[ need to submit a new petition for a Waiver for c ring, because of ts [ocat on in the

o The new information that was provided in the updated Permit Readiness Checklist shoutd be
included in the petition application.

o The new petition shou(d be submitted as soon as possible to address any concerns before the next
CSI Sonic tation.

The BPU unit wi[ regroup with Sawyer Morgan, the community solar contact, and reach back out about the
project’s community so(at, upon his return.



Should circumstances or conditions be or become other than as set fo~h in the information that was recent y
provided to the NJDEP, the comments and regu/ato~x, requ rements prov ded above are subject to change and may
no (onger ho(d true. Statements made within ths ema~ are not ndicat ve that the N~DEP has made any dec sons
on whether the proposed pro ect wil( be permitted.

Thank you for your pa£icipation and cooperation during this process. If you have any questions or concerns,
p~ease ~et me know as soon as possib(e.

Taylor Groskorth-Flynn she/her
AdmnstratveAnayst IOffceofPermttnsandProectNav aton
NewJ~}rse Department ofErw~o~menta Potector~
40S East State Street Trentor~ NJ08625
Offce:(60 )940S620
OPPN w~’bsite
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{ighlai~ds \~, at~:rr Pro ec ion and Plarming Couaci
I00 North Road (Ro~e 513)

Cheser,NewJ rsey(?9302322
{9(8) 8 9 737

(908} S79 4205

LIsaJ PL~SV~N

April 23, 2021

VIA E L ONLY:
Jennifer Moriarb; Director
Burea~a of" Inland Regu ation, Division of Land Reso rcc Pro ec ion
New ~ersc} Dcparu~en of Environmenta~ Protcc on
Malt Code 501
PO Box 420
Tren on, Nj 08625-0420

Highlands Prese~ation Area Exemption Determination, Exemption #11
Application for Higbdands Applicability Determination (HAD)
North Jersey Distoct Water Supply Commission
Floating Solar I~stallation - Wanaque Rese~°oir
Borough of Wanaque, Passaic County

Determination: Consistent with Goals and Pu~oses of Highlands Act, with Specified
Conditions

Dear Ms, Moriarb:

Ttis lctcr is regarding the above tel%rented app ica io~, whic}~ is ct~rrentl? bc{bre the New Jerse?
Deparw~acn~ of Eaviroamea al Protection ONJDEP) The app?icant seeks a t {igl~lands ApplicabilRy
Determination @tAD) on an excmp ion fi>r a procc proposed \vithir~ ~he Highlands Preservation
Area. The Highlands Ac, at N:J.S.A 13:262, specifics ~ha~ a pro}co deemed ~o bc exempt is cxerrlp~
from he t tighlaads Act as wall as from the "the regional raas~er plan, an? r@es or reg@adoas adopted
b? t}ae Depar men of Environmental Protcc ion p~ar uam o }lis ac~, (r any amer~dmcnts to a maser
plan, devdopment reg@adons, or o@er reg@a ions adopted by a loca! goveramen~ v~ni~ ~o specifcally
combrm ~hem wkh ~he rcgiosal aqas~er plan,"

As you know, NjDEP determina ions regarding Exemp ions 9 and 11 in the Preservation Area are
made in c ms@ration wih the New Jersey t ~igMands Council (t {igh~ands Counci ), in accordance
t~e [ t gh ands Ac and NJDEP’s I Hghlands R@cs (N:J.A C 7:38-1.1 e scq). Therefore, the Highlands
Cotmcil has reviewed the s,ab}ec pro}ec~ to de ermine the appicabilky of he Highlands Ac~ and
pecifica11? wheff~er this application nqee~s the s andard of digibillb fbr Exemption 11 ~f
!iighlands Ac ("the rotH ne maintenance and operations, rehabilitation, preserva ion, ~ . 2’), wIich
mandates tba a I {igh]ands Act exemption is only to be gran ed ’provided ~ha the ac ivib~ is consis cnt
wih the goals and p~n~oscs of the High ands Act."
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The North Jersc} District Water Suppy Commission (NJDWSC) oversees the operation o£~ ~he arges~
regiona~ wat:er sppl} in the State of New Jersey, inclsding more q~an 95-square-mi~cs o£ watcsshed
area, e~’o ma}or reser~ oirs, ~,o river-diversion pump ng stations, and a 21 (}-million ga lon/da} (MGD)
waer fi~ ration plant k>catcd a the Comm ssion’s headquarters n the Borough o~’~X anaque. A peak
capaci 3, he Commission’s ~ciit es can so,we the water needs o~" more than ~hrcc m~ on pcopc n
Nort~cm New Jerse}.

According to the infi>rmation submitted wih the application, he NJD’9(SC proposes ~he insta ation
arid opera~ion o~ a £oa~ing soa~" fhci~i~), ~o be staed on ~hc \~ar~aque Resc~wo~r. The proposed
dcsi£n ncludes multiple floating soar arr%s, or is ands, anchored the bottom of the ~*cservo r and
ocaed approx ma ey 300 ~ce ~}om the shorcli~e n ar~ area north of" the Ra}mond Dam. Marine
grade cables w] delver DC electric ~3 {~om ~he solar arra3s ~o eIccr cal equ pmenr, nclud ng nvcr ors
arid oildess rans~rmcrs, installed or~ land. The marir:e g~ade cables will come as~ore in a previously
dis>~rbed area~ The onshore port on o~ the procc s proposed ~r an area approximately 5,000 square
i’~s:e~ in size. Elcc~rica} wiring {}ore ~hc ~rans~>rmcrs wil be roued ~o an overhead, polc-moun cd
in erconnec on pont located behind the NjD~{4 SC’s clcc rica meter. A hey ~*igh~ o~’wa} (ROW) wiI1
be consruccd through awoodcd pot on o~~the properD The entire> o~~the pro}cc wll be on
proper~y owned b~ the NJDg.’SC. The solar arra3 wll cover" approx rnatel3 20 acres ofr ~hc surfracc of
the rcse~<)ir. A separate area of" disturbance is proposed north of~ Wes~ Brook Road, fi>r an assembI3
and taunch area. The area has been described as 2,500 square fleet in sac and ~he d s~urbancc as
~cmporary.

}tighlands saff has reviewed the submitcd materials and has assessed whether the pro}cot is
consstcn with hc goals and purposes of the ~tghlands Act. To do t~is, staff @*st assessed w a~
H ghlands resources have he potential be affcc cd b} ~hc pro}ecto These resources arc: Highlands
Open Watts and associated 300 ~oot ~tigh ands Open Waters Provec~ on Area, Toga Fores~ Area
and Cr cal Wild i~i~ ttabitau

Higt~ands Open Waters: The floating soar arra}s are proposed to occupy approximately 20 acres
o~ ~he wacr s~rf~;cc o~~ the rescrvo r~ The toga acreage o~ ~hc reservoir s approx ma~c~} 2,310 acres
The resc>oir is mapped b~ ~hc H gh~ands Rcg ona Maser Plan (RMP) as a Itighlands Open
ir~ which deve opmc~t is no permi ted. However, as l-~e s~c o~ he a~’ray is less ~han ] % of ~hc
area of hc resc>:oir, his is charac erizcd as a de minimis impac. The panels wi~l no~ af~7~ct he
o£-s~ormwa~cr, and in accordance wih he kI ghIands Act, Se panc~s ~hemscIvcs are no~ coun cd as
mpem, ious cover.

Highlands Open Waters Protection ~ea: The 300-fi>o buffer that surrounds all itighlands Open
Wa~ers is mapped fi)r the areas proposed ~or ~he onshore etec rical equipment, the new ROW and he
nor hem assemb ~ and launch area, These areas arc described as dist<~rbed, and contain roadways,
deve oped parking, and anc IlaU ~acl ~ies. However, hose areas as<) &ain to ~hc reservo r and hc
associated ~’eservoir

Total Forest A.ea: The vicinity of the proposed new ROW ~k>r overhead powerlines is mapped as
Total Fores~ Area. The application ma eria s calculate the ~>res ed area o be disturbed as 037 acres.
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Critical Wildlife Habitat: The application materia idenified 24 endangered, threatened, and
spec al conc rn species as having s~ai able habi at present in he vicinity of the prr~ ec , inc uding
mammals, 17 birds, and 4 reptiles. Among these species, only bad cagie (IhdF~el, s ,~?mv@i)r~z~’~s), cliff
swa]low (P~J)e/;~o~ i~mgo~oz~), and northern long eared ba~ @~>~)/i.r :¢i(.~,i,¢om~,~i~i) hubcaps have
poten ial to be af~icctcd by proicct dexelopmenu Posen in1 impacts o ba~d eagIe and cliff
habitat ma} arise from the siting of the floadng s~ar arra}, on or over (i~rag ng hub tau
impacts ~o nor hem ong eared bat habia ma} arise from the reraoval of be forested area for
new ROW.

Based on review of the applic¢~ ion and associated documcn a ion, the ttighlands Council finds ~his
procct Consistent with the Goals and Pu~oses of the Highlands Act with the following
specified Conditions. Thesc conditi~m~s are scpara c from any condition which ma} be imposed b
the New Jersey Department of t!}nvironmcntal Pro cc ion through subsequent permi ing actions~

For the removal of the 0~37 acres of total ~)~rest, rep anting to the s andards of the No Net
Loss Compensator? Reforestation Ac~ ~J.S.A. 13:11141 cto scq.) shall be accomplished on
~he NJDWSC proper y B?, using the tee replacement ~c or of 204 ba~led and by:clapped r~:es
per acre of remova~ his amounts o replanting of 7(~ trees. The trees shall be of na i~,c spcei s,
common to the area, 2 inches diamcter breas height, shall be appropriate? irriga ed and
protected from deer browse. The planti ~gs sha~ be monitored for 5 ?cars and an 85% surv val

rate shaIi be assured. If mortatt? grcaer than 85% is hoed, replanting sba]~ ~cc r. The
applican~ shall provide the t Jighlands Counci wih a rep anting and mon toting p~an ~:;~r review
and approval

For disturbances to mapped cridca] ~aild]if) habitat, the Highlands Council will def~tr o he
NJDKP l:;ndangered and Nongame Program (t:ilNSP) fi~r conditions for avoiding, minimizing,
and mi igating impacts to mapped habi a . The applicant shaI1 pro~ de copies of any plans
deveIopcd to address conccrns of ~he NJDKP ENSP regarding critical wild if) habi ats

[::or the temporary disturbance to the northern assembly and aunch area, provide the
Highlands Counci! wih a restoration plan for rcvie~a and approval that inc udcs appropriate
soil conse~,~a ion methodologies, rcpIan ing plan to ncludc natisc species and monitoring of

Proside the ttigh[ands Counci with restoration and/or andscaping p~ms R:~r the proposed
5,000 square ~)>ot disturbed area Cbr the onshore equipment, in proximib" to ~hc soar arrays.
These areas shal be re toted upon corrspe ion of construction with native species, in
compliance with other pcrmi~ condition .

Provide copies of all permi applications, and finn permi s to the Itighlands Counci ~

The Highlands Council does not object to the NJDEP’s is uance of an Exempt on ~\o. 11) f~r this
proiec. This determination is based up:m he proposed procct as described in he applicaion



(recdvcd Mzrch ~2~ 202]) fbr ;t HAD under t~;xcmp~ion #] ] prcpzred b) (oil ors ~:in£inecrin~ and
Design~ submitted on bchzH~ of the N~DWSC Sho@d circums znccs ch~mg% we rest:rye ~hc right o
modff)~ ~his rccommen&ttbn. This de~crn’~inz i~n does not climinz c ~he need For zny pcrmks~
zpprow s~ or ccrdficztions required by ~hc N]D~!P or zny Fcdcn@ Sa% coun y~ or municipz review
~.gency wkh }uisdiction over ~his pro}ect/activib.

I~you hzve an} questions or require f%rthcr assistanc% pease contract me ~tt (908) 87%673% extension
101 or b} ~’r~ziI at Iisz.P/e~in

I s~. Plcvin
Kxecuth e Director

C~


