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Net metering — on farm generation

Net metering allows farmers with onsite solar panels “to offset their utility electricity bill”

» Net metering: maximum size
- Solar: 25 kW for residential, 100 kW for farms, 2 MW for non-residential

- Wind: 25 kW for residential, 500 kW for farm-based, and 2 MW for
non-residential

- Biogas: 2 MW (farm-based only)

See https://programs.dsireusa.org/system/program/detail/453/net-metering




RECENT NYS CLIMATE CHANGE POLICY

» Climate Leadership and Community Protection Act
» Governs overall decarbonization of the economy

» The Accelerated Renewable Energy Growth and
Community Benefit Act

> Establishes new rules for siting electricity generating facilities




Focusing on solar electricity generation




Solar in New York: metrics

Average Number of Homes Powered by a MW of Solar PV

New York

homes per MW

(average)
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5-7+ acres per MW
(average)

1,000 KW =1 MW
1,000 MW =1 GW

https://www.seia.org/initiatives/
whats-megawatt



NY SUN PijeCtS (NYS supported)

Cumulative installed: 2,071 MW
| “In pipeline”: 2,080 MW
114,716 projects (2000- Nov 2020)
240 (0.2%) of these 5-10 MW

NYSERDA staff says: “Distributed solar” = 5 MW or less

* Lots of “distributed” projects
* Residential location follows population
e ~4.2 GW total,

here or on the way




How much solar electric does
the state need?

"{S\x\ +
Queee——y The market will decide

NY SUN ~4 GW total already here or on the way
Wind and natural gas-fired generators led U.S. power

sector capacity additions in 2019 by Guesstimate:
U.S. electric generating capacity additions (2019) b
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~19 GW more than
NY SUN’s 4 GW

https://pv-magazine-usa.com/2019/06/20/new-york-state-is-going-
to-need-15-gw-of-solar-power/
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Figure 7 - Utility-Scale Solar PV Potential Sites by Size Categories

Legend: B s oy

[ Load Zone AR i) S 48

Transmission Constraints A :

Sites 10-25 MW

@ Sites 25-75 MW ’ 4577

@® Sites 75-100 MW TP

@® Sites 100-200 MW F Y
@® Sites >200 MW W/ Vet

i/

Table 12 - Utility-Scale Solar PV Primary Constraints

Primary Constraints - Excluded Areas Additional Buffer 5

Beyond Excluded Area E I d
Adirondack and Catskill Parks 100 ft. ) XC u eS
National Historic Preserves/Sites/Parks 100 ft. o
Wildlife Management Areas 100 ft. 74 ’.‘,’ Parks refpges etC/ -
State Unique Area 100 ft. o "
State and Local Parks 100 ft. . . il I d [ d
National Monuments 100 ft. ,_$’ —— Deve oEe an
National Wildlife Refuges 100 ft. -
National Park Service Land 100 ft. o / Wa.ter & Wetland
Fish and Wildlife Service Lands 100 ft. -
American Indian Lands 100 ft. — S Steep Slopes
GAP Status 1 & 2 Lands (Protected Lands) 100 ft. | /' ”
Urban Areas 25 ft. — o o K i
Forests 0 ft. // ForeStS v '—"’ e
Cultivated Crops 0 ft. . u—l d
Wetlands & Waterbodies 100 ft. ,f/. C t'yate Cr/ps
Existing Roads and Highways 25 ft. - _'__
Airports 25 ft. -y » / )/
Slopes 2 5% N/A =

http://documents.dps.ny.gov/public/Common/ViewDoc.aspx?DocRefld=%7bDCA9763C-D2DA-4FD1-9801-D859E7ED8FE3%7d



Figure 4 - Land-based Wind LCOE Supply Curve

oo Figure 8 - Utility-Scale Solar PV LCOE Supply Curve
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@ Electricity Supply

+ New York State has significant potential renewable energy resources and zero-carbon
technology options, as well as access to adjoining states, provinces, and regional
transmission systems, which offer additional options for energy supply.

+ Significant in-state renewable development will require careful siting considerations

Upstate Installed Capacity [GW)

Technology Existing 2030 2050

Nuclear 3.4 34 21
E Fossil 7.3 73
Upstate in 2050: B ces v
Land-based wind: 8.9 GW | Bioenergy 0.2 0.2 8.7
Solar: 36.1 GW Hydra 4.4 50 5.0
Land-Based Wind 2.2 4.7 8.9
W -
~] Offshore Wind Downstate Installed Capacity (GW)
Soler 1 2 LN .’Fﬁ_‘__fl Technology Existing
E Storage 1.7 2.4 5.1 l\j ) | Nuclear 31
Total 20.3 30.1 66.6 5 LJ—B Fossil 17.1 123
Lead [TWh) 64.9 63.0 119.8 z ccs
Oiky
P | Bioenergy 0.2 0.2 7.9
<__V Hydra
2050 Guesstimate: 36+10=46 GW ~Z i N

Offshore Wind 6.2 15.5

Downstate in 2050
Offshore wind: 15.5 GW

Solar 1.5 34 5.8

Solar: 9.8 GW Storage 0.5 20 5.8
' ' } Total 21.3 24.1 39.2
https://climate.ny.gov/-/media/CLCPA/Files/2020-06-24-
NYS-Decarbonization-Pathways-CAC-Presentation.pdf Load [TWh) 919 8.7 138.4

Energy+Environmental Economics




Projects in the NYISO “Queue”

NYISO governs interconnection to the electric grid
Officially proposed projects are assigned a position in the queue

NEW YORK
INDEPENDENT
SYSTEM OPERATOR




Solar Projects in NYISO Queue by Size
Number and MW of Projects

February 2021 MW in Queue
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o @ Takeaway: 4,000
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Projects in Article 10 review (25 MW+)...
... and now ORES review

20-25 MW facilities and larger




Article 10:

SO | dar Projects Under Review
P rOJ e CtS Step 1: Public Involvement Program Submittals 18 Projects, 3.7 GW
u n d e r Step 2: Preliminary Scoping Statement Submittals 9 Projects, 1.5 GW
] Step 3. Applications Submitted 3 Projects, 0.5 GW
R eV I e W Step 4: Applications Deemed Compliant 1  Projects, 0.1 GW
Step 5 Applications Approved 4  Projects, 0.3 GW

Plus... under ORES review
Solar: 2 (0.2 GW)

(4 more pending transfer from Art. 10)
(2/7/2021)

Step 6: Certified Projects 3  Projects, 0.2 GW

https://www3.dps.ny.gov/W/PSCWeb.nsf/All/14359 About 6.2 GW total
5FA3BE36AEA852579D00068B454
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W All areas are prime farmland ) %
[ 1Prime farmland if drained

A Sense of Scale s ,

* Leicester town

(a
Livingston County = 640 mi sq r =
Town of Mt. Morris = 50 sq mi & 9
ey A
: : N N
,;chreage.m project boundary shown %11 Vol S P =
sSg mi - I~
“Facility will ultimately be sited Morris Ridge Solar | * | QF
on approx. 1,000 acres [~1.6. sq 175 megawatt PV ——
mi.] of leased private land within 20 MW battery .
the Facility Area, which consists | | storage possible | | i I
primarily of cleared land.” i A -
1000 acres implies 5.7 . i ) <
)
acres/MW y < Y c
R [ B
Agricultural land Within Boundary = |
23% of parcels ? i
65% of acreage i
72% of assessed land value "2 mEEN
45% of assessed land + building value Mo o tﬂ;i\ {
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What categories of land cover are within
oroposed Article 10 project boundaries?

Pasture/hay
23%

48% farmed*™

Forest
33%

Cultivated crops
259 *Compared to 46% of acreage

classified as agricultural by local
assessors

40 active projects analyzed

Wetlands

12%
18



Soils within
the
boundaries of
40 Article 10
projects
under review

Note: Analysis of “land cover” (satellite data) is
similar: 48% agriculture, forest 33%, woody
wetland 12%

Prime farmland if drained,
259%

Mot prime farmland, 23%

Prime farmland, 21%

Farmland of statewide
importance, 31%




NYS Agricultural land “under” solar:
What’s a “small” fraction of farmland???

40 Article 10 projects account for 6.5 GW capacity in 28 counties

e

1.8% of all soils with agricultural potential in the 28 counties hosting projects
1.4% of prime farmland soils in those counties

3 * 6.5 GW capacity | >~ 20 GW capacity (~projected need?)
~ 6% of all soils with agricultural potential (28 counties only)
~ 4% of prime farmland soils (28 counties only) 5 pH-T &S\
. — el ,
What if we need 50 GW? B g i
~ 15% of all soils with agricultural potential (28 counties only) Back of trhe envelope

~ 10% of prime farmland soils (28 counties only) 20



NYS Agricultural land “under” solar:
What’s a “small” fraction of farmland???

[3 * 6.5 GW capacity :> ~ 20-50 GW capacity (~projected need?)]

Or maybe closer to 2 GW capacity from solar????

@ 5 acres per MW: Or if as much as 10 acres per MW:
« 50 GW needs 250,000 * 50 GW needs acres
« 20 GW needs 100,000 acres * 20 GW needs 200,000 acres
e« 2 GW needs * 2 GW needs 20,000 acres
Is 10,000 acres a
little or a lot?
Is 500,000 acres a MR- TAS

little or a lot? e




NYS Agricultural land “under” solar:
What’s a meaningful context? Local? Regional? Statewide?

STATEWIDE:

* 6.9 million acres land in farms, 2018 Ag Census
* 9.2 million acres of “ag land use”(incl. 4.6 million in crops, 2.3 in pasture), AFT estimate
* about 5 million acres of “high quality agricultural land”

 Compare to other forms of farmland loss

* 253,500 acres of farmland were permanently converted over 15 years, or ~17,000 acres per year on average.
Of that, 128,300 is in AFT’s Nationally Significant farmland class, a conversion of about 8,600 acres per year.

Is 10,000
COUNTIES: acres a little
6.9 million acres or alot?
118,703 acres, 57 county mean Is 500,000 BH-TAS
114,922 acres, 57 county median acres a little pe= MI \as<ft»
2018 Ag Census land in farms oralot? positire ~ayt
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Transforming ENERGY

Co-Location of Agriculture and Solar:
Opportunities to Improve Energy, Food, and Water Resources

Grazing

https://www.nrel. gov/news/features/2019/beneath solar-
panels-the-seeds-of-opportunity-sprout.html




What crops grow
well under solar
panels?

What crops can
be grown under
solar panels
economically?

What kinds of
famers would do
this?

What makes
sense for a solar
company?

Where do
different
crop/solar design
interactions work
well?

https://www.laborelec.com/growing-in-the-
shade-of-solar-power/




Grazing Sheep on Solar Sites in New York State: Opportunities and Challenges
Nikola Kochendoerfer and Michael L. Thonney
Department of Animal Science, Cornell University, Ithaca, NY 14850, USA
February 2021

Grazing Experiment at Cornell University

“Preliminary data show that the management of flocks of up to
150 ewes (yearly stocking rate of 3 sheep per acre) is feasible
and provides a realistic prospect for job creation and ample
opportunities for new and beginning sheep farmers, as well as
ecosystem services”

Smaller facilities (1 to 20 MW on 6 to 120 acres)
v. Larger facilities (> 20 MW, > 120 acres)

* Context
i e S ’ Oppor.tun 'ty SUMMARY: Solar grazing provides
CP—, ’ Bﬁnﬁf'ts an opportunity for growth of the NY
— H*.‘h ; @ .enges sheep industry. Expansion of
R arrers related services and businesses are

needed to support the numerous
benefits of this emerging industry

https://blogs.cornell.edu/grazing/home-2/solar-grazing-project/

CormellCALS (]Eﬁf"“'»ég solarfarms

ustainability HEW YL 37

College of Agriculture and Lif P



New USDA Solar Leasing Project




Advice from Attorney Paul Goeringer about
leases

My major point is almost always to read it.
* Always get an outside opinion on it (trust but verify).

Understand the lease:

 how will it impact current uses?

* how long it will last?

 what are your obligations?

* how do you get paid?

 what happens when the project ends?

* If you don't understand it, ask questions to better understand it



Resources Landowners should consider asking an attorney to
carefully examine the land lease terms.!

R

Landowner
Considerations for

Solar Land Leases

Identifying key questions and potential impacts of leasing land for solar projects.

NYSERDA

NEW YORK
gz"'“"" https: / /www.google.com/url?sa=t&rct=j&q=&esrc=s&source=web&cd=&ved=2ahUKEwjC4tGI7uLuUAhUNNOAKHSbuDtEQFjAA
- R egQIBRAC&url=ht fps%3A%2F%2Fwww.n ser. a.rm ov%2F-%2Fmedia%2FNYSun%2Ffiles%ZFLand-lease-
BT R T SR considerations. pdf&usg=AOvVaw1zhmDjo-V_U [7V-LfV

153




Resources

NEW YORK STATE
DEPARTMENT OF AGRICULTURE AND MARKETS

Guidelines for
Agricultural Mitigation for Solar Energy Projects

https://farmlandinfo.org/law/new-york-department-of-agriculture-markets-
guidelines-for-agricultural-mitigation-for-solar-energy-projects/



ReSOU rces Consult an attorney prior to signing a lease!

« Continued Use of the Land for Farming, Hunting, Other
* |nsurance

» Location of the Renewable Energy Facilities

* Rights-of-Way and Easements

« Farm Buildings

Leasing Your Farmland . Tax Implications
For » Construction
Wind & Solar Energy « Dismantling the Facility
« Utilities
Development i
P » Audit Privileges
A Beginner’s Guide for Farmers « Zoning and Planning Board Approval

» EXclusivity
» Selling Your Property

http://www.nyfb.org/application/files/2014/9780/6349/file_y349d211hx.pdf




Resources

Leases for Solar
July 2016

-

Have you completed similar solar projects in my statee
What land will be leased?

What is the effect on non-leased land?

How long does the term rune

How is rent calculatede

Who pays for faxes and other expensese

What if the land is mortgagede

What protections might the solar developer’s lender wante
What happens to the developer’s improvementse

Who will maintain the land?

What rights (if any) should there be fo water, minerals and other
natural resources?

Whom should | contact if | have questions about the lease,
especially following the installation?

https://www.seia.org/research-resources/seia-guide-land-leases-solar



.

Resources

Leasing Checklist

Farmland Owner’s Guide to

Solar Leasing

Peggy Kirk Hall, Evin Bachelor and Eric Romich
Ohio State University Extension

USDA United States

== Department of
— Agriculture

National Agricultural Library . .
Leasing Checklist

https://farmoffice.osu.edu/sites/aglaw/files/site-library/Farmland_Owner%27s_Guide_to_Solar_Leasing.pdf



Penn State Webinars

https://extension.psu.edu/solar-leasing-for-landowners

Solar Leasing for Landowners

ssues, and legal issues that landowners may wish to consider in making the best deal for their land.

WBN-G-1422 | BE THE FIRST TO LEAVE A REVIEW

[F] WEBINARS

An extension educator in energy and an attorney from the Penn State Agricultural Law Center will discuss the economics, land use

Anatomy of the Transaction

*At least 2-part, sometimes 3

«"Letter of Intent” type document — may be 1-page form (may want you to
sign for the confidentiality clause)

*Option Agreement — approx. 10-15 pages

e — S:LLSLI::E\:‘EL: RECORDED WEBINARS
( ] *Lease Agreement — approx. 40-60 pages
LENGTH: Solar Leasing for Landown. v

1 hour, 30 minutes

LANGUAGE:
English

Timeline of the Lease Term

*Option Effective Date (signature on Option Agreement)
*Option Phase

*Lease Effective Date (signature on Lease Agreement)
*Construction Phase (the build out)

*Operational Phase (energy generation)

*Renewals (if any)

*Cleanup Phase (removal and restoration)
*Termination Date

WATCH NOW

© SAVE FOR LATER

*But you can't sign the Option without also negotiating the full Lease in its
entirety. So all the hard work from Landowner end is up front

FREE ——

Common Terms & Conditions

«Construction Easement — temporary

*Access Easement - for routine access during lease term

*Transmission Easement — for transmitting power to grid

*Nuisance Easement - for tenant's impacts on your remaining
lands from day-to-day power generation activities.

*Solar Easement - access to the sun

[+ e

What makes this different than some leases?

«It will be recorded and the tenant needs it to be superior to most
recorded “liens" or other recorded documents which can potentially
Impact the use of the leased premises/acreage

*The tenant has long-term possessory needs

*The tenant has the need to offer the income stream and structures as
collateral

*Tenant Identity Change - several times over the years
*Appurtenant Easements, Operations, Facilities
*Removal & Restoration is extensive and far in future
*Property Tax obligation sharing is on-going

Maintenance/use of property

*Make sure maintenance is spelled out.
Do you want control over how'what herbicides/pestadesfungicides are beng used?
Do you want control of what cover is grown on the leased area?

*Do you need access to the leased area? Normally a leased premise
is under in the tenant's exclusive possession.

*Should the tenant contribute to maintenance of any shared acreage
over which the tenant possesses an easement?

Maintenance Activities

*Panel cleaning

*Thermographic testing for wire faults

*|nspections

*|nverter maintenance

«Spraying and mowing for vegetation control (spraying will not likely
be “everything,” but around fences and hard to mow areas?)

FJ e Ll

Termination, Removal & Restoration

*Acres of panels -~ remove within days of termination or
ownership reverts to landowner and tenant must indemnify for cost of
removal.

*Restoration of land — include your specifications

*Escrowed funds for removal? - if you can negotiate

*Early Termination, bankruptcy, etc.

Negotiate term that a bankruptcy s an evont of termination by tenant and automatc obligation
10 remove within days. Try for some definttive outcome that does not require court
approval

o s tasemane
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Thank you!

David Kay, Senior Extension Associate
dlk2@cornell.edu




