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I. Introduction
This report pertains to the investigation and description of three financing models for funding the
development, implementation and operation1 of micro hydropower on existing non-powered dams
(NPDs) in New York State. The audience for this report is hydro site owners (individuals,
municipalities or other organizations) and renewable energy developers interested in realizing the
potential for development of new microhydro resources in New York.
The potential to develop new hydropower capacity must be joined with an understanding of the
associated environmental risks and a commitment to the strictest performance and mitigation
standards. This report posits, as American Rivers has stated, that “a high level of environmental
performance and the costs of achieving it are not an “obstacle” to development but a fundamental
and necessary component of it.”2 New York’s microhydro potential would best be evaluated and
developed as part of a larger system or basin scale approach that first examines the need for dam
removal where warranted. Planning and managing microhydro at the system scale (“Hydropower by
Design”), as recommended by The Nature Conservancy, is the best way to reduce negative impacts
and strategically balance objectives for clean energy and healthy rivers.3
The three models discussed in this report are Ownership, Power Purchase Agreement (PPA), and
Community Distributed Generation (CDG). These three models are distinguished by who uses the
electricity, who operates the site, who markets the electricity, and how the electricity is marketed.
Table 1 - Financing Models for Microhydro

Ownership

PPA

CDG

Facility Owner

Site Owner

Site Owner or other
entity

Site Owner or other
entity

Grid
Connection

Possible (can
be off-grid)

Possible (can be off-grid)

Necessary

Electricity
Consumer

Site Owner

Offtaker (different entity
from facility owner)

A group of utility
customers in same utility
territory and NYISO zone

Electricity
Marketing

No marketing

No marketing

Facility operator or
Subscriber Management
Organization

Contract
Duration

Facility
Lifespan

Facility Lifespan

A defined term in
months or years

1

The operational aspects of microhydro development are not examined in depth in this report, however Bard College’s
Microhydro NY – Operations web page has resources to assist a site owner in understanding the technical potential of their
resource. https://microhydrony.org/category/operations/
2 See American Rivers “Is Hydropower Clean Energy?” https://www.americanrivers.org/threats-solutions/energydevelopment/hydropower/.
3 The Nature Conservancy, A Better Way to Harness the Power of Rivers. https://global.nature.org/content/power-of-rivers
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The Ownership model requires a scenario where an electric customer (referred to as an “offtaker”)
owns property that is suitable to develop microhydro generation and that same customer has
enough electric consumption need (referred to as “load”) to use all of the electricity generation onsite. This model is the choice for simple customer-sited, net metered projects that make use of the
New York State Energy and Research Development Authority (NYSERDA) Customer Sited and LargeScale Renewable solicitations to receive Tier 1 renewable energy credits (RECs).4 The value that can
be obtained under traditional net energy metering or a NYSERDA contract under either solicitation
may be the best option for some portion of the microhydro potential identified by this project. For
this model, the project may:




be developed completely off grid, with no interconnection to the distribution utility.
be “behind-the-meter”, where the project is wired to the load on site and has an
interconnection agreement with the utility for net metering5.
opt to participate in “remote net metering” if they own multiple locations (and electricity
meters), one generating electricity and interconnected to the grid and others with load that
have utility accounts under the same customer name and within the same distribution utility
territory as the account attached to the generation source.

In all cases with the Ownership model, the same entity that owns the generation source also owns
the electrical load being served.
The PPA model is suitable where the generation source is owned and/or operated by one entity, and
the offtaker with load is a different entity. With a PPA, an offtaker entity purchases the energy
output from the generator entity and the revenue from the energy sale is used to finance the
construction of the project, sometimes by a third-party investor. This model works for microhydro
where a site with the potential for hydro development is physically adjacent to a load source or near
enough that physical wiring is feasible – but the owner of the generation source and the owner of
the load are not the same entity. This model may:



be an off-grid project, which means that an interconnection agreement with the distribution
utility is not necessary.
be able to use remote net metering if they own property with microhydro potential and load
in a separate location, but they wish for someone else to construct, own and operate the
hydro project and sell them the output.

What makes it a PPA is the fact that the offtaker is purchasing electricity from a separately owned
generation source.

4

The New York State Clean Energy Standard includes a Renewable Energy Standard with Tier 1 RECs for eligible generation
installed after January 1, 2015. https://www.nyserda.ny.gov/All-Programs/Programs/Clean-Energy-Standard/REC-and-ZECPurchasers.
5 Phase 1 NEM is available under Public Service Law (PSL) § 66-j and 66-I until Jan 1, 2020. The NYPSC is working on a proposal
to replace it which may include the continuation of NEM. Phase One NEM is similar to statutory NEM, but key differences are
that the term is for 20 years, excess credits are not cashed out each year and instead continue accumulating, and excess credits
remaining after the 20-year term expires are forfeited.
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The CDG model is a regulatory program6 that allows a host generator with qualifying on-site
distributed generation to allocate energy output to retail customers who sign a subscription
agreement. The host and customers must be in the same utility distribution territory and New York
Independent System Operator (NYISO) zone. The utility facilitates the application of generation
output credits on the subscriber’s electric bill, and the CDG host bills the subscriber for the credits
applied the subsequent month. This model works best for a hydro host where interconnection to the
distribution utility is feasible and the host is willing to market directly to retail customers, bearing the
risk of managing a subscription business with monthly billing. CDG is not a long-term contract with a
single offtaker. Instead, it is an arrangement where the generation output of a project is allocated to
a group of subscribers (utility customers) who may come in and out of the program during its
lifetime. In the CDG model, the risk of not having enough subscribers to allocate generation output is
born by the CDG host and mitigated by effective marketing and continuous solicitation of new
subscribers.

II. PPA Overview
What is a Power Purchase Agreement?
A Power Purchase Agreement (PPA) is a contract that secures a payment stream from an electricity
buyer to finance the construction and operation of an independently owned power plant. In a sense, a
PPA is a service contract, where one party is seeking the service of electricity to be provided by the
other party. The PPA establishes obligations between the parties relating to the sale and purchase of the
power generated, and sets out the required design, construction, permitting, operation and
maintenance specifications for the generating plant. PPAs are long-term contracts (typically 15-25 years)
where the party buying the power, who may also be the owner of the host location, commits to buy
100% of the energy produced by the power plant. The price that the buyer pays for the energy is set at a
per kWh rate for the full term which escalates annually. In this report, the PPA model pertains to
microhydro generation projects in New York State.
Figure 1 below is a simple graphic explaining the basic PPA structure. In this graphic, the physical host of

the generating system is also the entity that consumes the energy output, called the “offtaker.” The
owner of the property with the microhydro potential enters into an agreement with the developer, who
constructs and operates the microhydro plant. In a simple arrangement, the electricity generated by the
plant is connected to the offtaker on-site, who consumes the power. The plant is interconnected with
the utility so that any excess generation can be sent to the grid to be used elsewhere. If the plant shuts
down for maintenance or doesn’t operate for any reason, the offtaker is still connected to the grid and
able to receive electricity from the utility. The offtaker pays the developer an agreed upon price on a
monthly basis, which serves as a revenue stream to recover the cost of construction.

6

Established by the New York Public Service Commission (NYPSC) Proceeding on Motion of the Commission as to the Policies,
Requirements and Conditions for Implementing a Community Net Metering Program, Case 15-E-0082.
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Figure 1 - Simple PPA Structure

In reality, the PPA model involves numerous legally binding contracts. For example, there may be loan
agreements, investor agreements, and the PPA may also include site lease terms and access rights to the
site, or these may be detailed in inter-related agreements. Figure 2 demonstrates the level of complexity
that can be associated with PPA structures. In this scenario, a PPA developer (named MicroHydro) has
numerous projects under construction, with separate subsidiaries for construction (MH BuildCo) and
ownership of the asset after construction (MH HoldCo) at numerous host sites. Additional parties
include construction lenders, PPA investors, various subcontractors and more.
With most PPA structures, no upfront payment is required from the offtaker. Power produced by the
plant may be sold to the offtaker at a lower rate than the commercial utility rate the offtaker is
accustomed to. This can be very appealing for an offtaker, who instead pays a monthly agreed upon
price for the electricity per kWh for a fixed number of years. Operation and maintenance costs are built
into the agreed upon per kWh price. There may be early buyout options and the offtaker may have a
choice to renew, purchase the system or have it removed at the end of the term. In a PPA, financing is
structured so that the only recourse to the lender is the project revenue, in other words, the PPA itself is
the source of loan repayment.

4

Figure 2 - Complex PPA Structures

Thanks to current energy policy in New York and the United States, renewable energy sources are often
able to monetize government incentives to improve project economics. These incentives may include
federal, state and local tax credits, rebates, renewable energy certificates (RECs) and tax abatement
programs, which vary by location and technology. Incentives are exploited by the developer or investor
and used to help finance the construction of the project. (See Section

5

III. PPA Economics for more information).
The benefits to the offtaker are price stability, affordability and a hedge on volatile electricity prices. The
offtaker will know what their power will cost for the full term of the agreement, which is very different
from purchasing electricity from the utility, who can raise rates at virtually any time. There is usually an
economic savings to the offtaker and the environmental claim for using renewable energy. The offtaker
doesn’t have to make a large capital outlay and they don’t have to be an expert in microhydro
technology to choose microhydro using a PPA.

PPA Participants
The central contract in the PPA structure is a service contract between the developer of the plant and
the offtaker or buyer of the electricity output. (See Figure 1). The developer is the entity that coordinates,
constructs and operates (and sometimes owns) the microhydro plant. The party that owns the plant
may also be referred to as the “producer”. The offtaker is an entity that needs electricity and desires to
purchase the output of a microhydro project, sometimes referred to as the “purchaser”. These two
parties negotiate an agreement where the developer will build the project and the offtaker will purchase
the output for an agreed upon price. However, the PPA structure often involves numerous contracts and
agreements, with four essential participants involved in most PPA structures. These are:
1.
2.
3.
4.
5.

Offtaker7 / Purchaser
Site owner (if not the same entity as the offtaker)
Developer / Microhydro Provider
Investor / Lender
Utility

7

In this report, we refer to the owner of the physical property with microhydro potential as the “site owner” and
the entity who is interested in purchasing the output of the microhydro plant as the “offtaker.” Sometimes, those
two may be the same entity.

6

Figure 3 - Roles of PPA Participants

OFFTAKER
The offtaker is an entity that needs electricity and desires to purchase the output of a microhydro
project. The offtaker does not own the system and is only interested in using the electricity generated
from the plant. To enter into a PPA, the offtaker needs to be creditworthy, which may require
documentation that reflects investment grade credit (BBB- or better) and 3 years of audited financial
statements.

SITE OWNER / HOST
The site owner or host is the entity that owns the property (real estate, structure, dam) where a
microhydro will be potentially located. The site owner does not necessarily have to use the electricity
that is generated on their site. Instead, they can arrange with a separate offtaker who is interested in
buying the electricity output to sell the power. Under current rules in New York, if the site owner wishes
to enter into a power purchase agreement with an offtaker on a separate site, they can use remote net
metering to structure the agreement. (See PPA and Remote Net Metering in New York section for more
information.)

DEVELOPER / PPA PROVIDER
The developer will assess, design, engineer, install and own the microhydro system. The developer
obtains regulatory permits and rebates or incentives, and assumes responsibility for operating,
maintaining and monitoring the plant and assuring peak system efficiency. The developer will be an
expert in microhydro construction, who may also contract separately with a system installer and buy the
7

equipment from respective equipment makers. The developer should have expertise in financing and
solid relationships with experienced investors. An experienced developer should help keep transaction
costs to a minimum and may offer the offtaker a “Standard Offer” contract, allowing them to minimize
legal costs. The developer will have relationships with equipment manufacturers and should have a
strong record of developing and permitting hydroelectric projects and working with state and federal
approval processes. The developer is also referred to as the “PPA Provider” because they are the central
figure that coordinates the PPA structure.

INVESTOR / LENDER
To finance the construction of the plant on behalf of the developer, there may or may not be a thirdparty investor or lender, who provides funding with a loan agreement to the developer. A Special
Purpose Entity (SPE) with limited liability may be established, with the only asset it owns being the
microhydro project. The relationship between the investor / SPE and the developer may be a saleleaseback or a partnership-flip. (See relevant sections below.) The agreements are usually not a concern
for the offtaker, who is more interested in renewable energy, low or no up-front costs and a fixed
predictable price of electricity for a long term. Nevertheless, it is important for an offtaker to be aware
of the relationships that the developer has with other parties in order to verify that the project has solid
financial backing.

UTILITY
The microhydro project will likely be connected to the power grid, unless the system is physically located
close enough to the offtaker’s building and electrical system to connect directly and be “off-grid.”
Where the system is connected to the grid, the relationship with the utility typically involves net
metering. The utility also impacts other elements of the project, including time of use rates, peak
demand, demand charges and other factors.

When to Use a PPA
There are various circumstances which suggest that a PPA structure is the best way to develop a project.
Here are a few:







The developer of a project is looking for a long-term purchaser of the energy output to assure
investors that the project has a guaranteed revenue stream. A PPA is useful when the projected
revenue of the project would otherwise be uncertain, and the participants desire a guarantee of
quantity purchased and price paid in order to make the project viable;
There is one purchaser (offtaker) that will be taking the bulk of the product.
The purchaser (offtaker) is looking for a guaranteed amount of power at a long-term guaranteed
price.
The offtaker has limited financing options, uses a lot of electricity and prefers to pay for
electricity through their operating budget rather than all at once with a capital investment;
The developer wants certainty of revenue and the offtaker wants price stability.

Bundled and Unbundled PPAs
PPA arrangements can be used even where there is no physical connection or proximity between the
purchaser and the project site. For example, the purchaser may be only buying the RECs associated with
8

the generation, while the producer sells the electricity directly to the grid. Selling both electricity and
the associated environmental attributes – Renewable Energy Certificates (RECs) – together is referred to
as a “bundled” contract. However, if the owner of a renewable generation plant sells the electricity to
their distribution utility in one contract and sells the associated RECs for the generation separately to
NYSERDA (or some other third party interested in RECs only), that is referred to as “unbundled.” With
microhydro PPAs in New York, if the parties are satisfied to allow NYSERDA to purchase and claim the
RECs towards the state renewable goal, the PPA structure can incorporate an unbundled REC contract
with NYSERDA and separate electricity contract with the offtaker.
A microhydro owner may choose to sell RECs and electricity separately if they have a buyer interested in
the RECs only. It may also be that it is more profitable to sell the RECs to NYSERDA under the Tier 1
solicitation price and sell the electricity to the utility at whatever price the utility is offering. The owner
does not have negotiation power with the utility with respect to the electricity rate, they are simply
subject to the utility’s standard offer rate, as permitted in the tariff.

PPA and Remote Net Metering in New York
In a simple PPA structure, as is used with rooftop solar, the generation equipment is installed on the
property of the offtaker and is directly connected to the offtaker’s meter so that the generation is
“behind the meter” and consumed on-site. With microhydro in New York, that structure may not always
be feasible, because the location where hydro potential exists may be too distant from the meter where
electricity is consumed to physically connect them. However, despite the lack of physical proximity, a
PPA can still be used with microhydro.
The PPA can be used to finance the construction of a generation source on one site, while the electricity
can be consumed via the other meters using New York’s remote net metering (RNM) program.8 RNM
allows a project built on one site to allocate the energy output to receiving accounts in the same service
territory, where all the accounts involved (host and receiving accounts) are owned by the same
customer.
Under New York’s RNM rules, the account to which the renewable energy system is connected is called
the Host Account and must be a commercial or a farm account, which means that residential customers
cannot take advantage of remote net metering as the host turbine site. 9 A microhydro site can be
developed by setting up a new commercial account as the host, with the receiving account holder
applying for the commercial host meter in their name.

Ideal Parameters for a Microhydro PPA in New York



A creditworthy10 customer (offtaker) with enough electricity demand and a desire to enter into a
contract with a microhydro PPA developer.
Physical proximity between the offtaker and the generation source allowing for a “behind the
meter” configuration; OR an offtaker interested in purchasing unbundled RECs only; OR a

8

https://www.nyserda.ny.gov/Researchers-and-Policymakers/Power-Generation/Net-Metering-Interconnection
See https://www.nyserda.ny.gov/Researchers-and-Policymakers/Power-Generation/Net-Metering-Interconnection
10 The offtaker must demonstrate creditworthiness in order to attract a third-party investor or lender to finance construction.
Creditworthiness requires documentation that reflects investment grade credit (BBB- or better) and 3 years audited financial
statements.
9
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remote net metering eligible property owner who has microhydro potential in one location and
energy needs in other locations in the same service territory with all accounts owned by the
same customer.
An environmentally appropriate and technically feasible site owned by a party willing to allow a
microhydro to be installed and operated for an extended period of time (typically the property
owner will lease the site to a developer.)
A site owner with full control of the property where the plant will be installed who is willing to
give the developer access and rights to develop the project.
The availability of renewable energy certificates (RECs) to investors as a revenue stream. (See
Renewable Energy Certificates (RECs) Section.)
The availability of tax credits and other incentives that investors can monetize. 11

Steps to a Successful PPA
For a site owner who has already determined that their site is environmentally appropriate12 for
microhydro, and who is interested in exploring the potential for a PPA as the right economic model, here
are a few suggested steps:
1. Research the feasibility and production potential of your site, head and flow potential,
permitting and approvals. (See https://microhydrony.org/category/technology/ for more
information about microhydro project feasibility.)
2. Determine whether you have a creditworthy offtaker who can consume the full output of your
feasible project.
3. Evaluate the price of electricity that the potential offtaker currently pays, to understand the
baseline for the project economics. To succeed, a PPA will likely need to keep the kWh price at
or below the price the offtaker currently pays.
4. Discuss the potential for energy efficiency measures and costs with the offtaker before deciding
on the appropriately sized microhydro system to meet your needs.
5. Find a microhydro provider with engineering, design, permitting and construction experience
who can develop your project.
6. Negotiate the PPA structure.

Important Characteristics for a Microhydro Developer







Experience and a good track record with microhydro design, permitting, construction and
financing.
Offers ongoing services to operate and maintain the microhydro plant.
Experience with regulatory requirements including permitting, dam safety, environmental
impacts.
Good relationships with low impact microhydro technology manufacturers.
Strong presentation on economics including savings analysis.
Personal references.

11

As of this writing, the federal tax credits for hydroelectric power expired, however a new bill in the Senate would extend
them retroactively for all of 2018 through the end of 2019.
12 For more information about necessary environmental considerations visit: https://microhydrony.org/category/environment/

10



Works with strong financial partners or investors who believe in microhydro.

11

III. PPA Economics
The PPA is centered around identifying the right price per kWh for the offtaker to pay the developer.
This agreed upon per kWh price is not based solely on the utility price for electricity that the offtaker
would otherwise pay. Instead, the agreed upon per kWh price is based on pass-through charges that
include both the amount necessary to cover the developer’s fixed costs (such as return on equity); and
the charge to cover variable operation and maintenance costs of the plant, as well as administrative
costs such as legal review and permitting.
The PPA rate schedule is determined at the inception of the agreement and has a known escalator for
the full term of the agreement. This means that the offtaker knows exactly what they will be paying per
kWh from the first year to the last year of the term (which may range from 10 – 20 years).
The kWh rate depends on the size and complexity of the project, the incentives available to the system
owner, the various options afforded to the customer, and the offtaker’s credit rating. The escalator may
be fixed or step-based, but it is usually some combination of kWh rate and an inflation schedule to
provide a return on investment for the system owners while also accounting for the time-value of
money. Overall, the agreed upon per kWh price has to meet everyone’s needs or the economics of the
project will not add up.

Economic Incentives
In the United States, where there is no federal policy imposing a price on carbon or GHG emissions and
the full life-cycle costs of fossil and nuclear technologies are externalized from the price of electricity
making it artificially low, most renewable energy projects rely on government incentives to be
competitive. As a result, federal tax credits have become foundational to renewable project
development economics. Additionally, the value of environmental attributes associated with clean
energy also provide a revenue stream, realized through Renewable Energy Certificates (RECs). A single
REC represents one megawatt hour of generation from a qualifying renewable resource, and in New
York State, RECs are procured through NYSERDA (see NYSERDA: REC-and-ZEC-Purchasers for more
information)13.

Tax Benefits:
Most renewable energy PPAs involve a range of economic incentives that are monetized by the investor.
These include tax benefits such as renewable energy tax credits and depreciation.
As of this writing, the federal Renewable Electricity Production Tax Credit (PTC) and Investment Tax
Credit (ITC) have both expired for hydropower and were not extended, though they remain available for
other technologies like solar and wind. In March 2019, a bill was introduced in the Senate to extend the
PTC retroactively for all of 2018 through the end of 2019. The “Tax Extender and Disaster Relief Act of
2019,” sponsored by Senators Grassley (IA) and Wyden (OR), would establish a credit rate for micro
hydropower facilities adjusted for inflation (1.2 cents per kWh in 2017).14 If signed into law, the PTC will

13

https://www.nyserda.ny.gov/All-Programs/Programs/Clean-Energy-Standard/REC-and-ZEC-Purchasers
A summary of the “Tax Extender and Disaster Relief Act of 2019” is available HERE.
(https://www.finance.senate.gov/imo/media/doc/ Tax Extender and Disaster Relief Act of 2019 Summary.pdf)
14
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remain in place for 10 years following the establishment of the facility, and taxpayers may elect to claim
a 30-percent investment tax credit in lieu of the production tax credit.
The Clean Renewable Energy Bonds (CREBs), a popular benefit for renewable energy developers, were
repealed by the Tax Cuts and Jobs Act of 2017 and are no longer available to taxpayers.
Renewable energy equipment may qualify for Modified Accelerated Cost Recovery System (MACRS) or
bonus depreciation. Under MACRS, qualifying fixed assets have designated depreciation periods, which
can be a useful tax benefit. Hydroelectric generation assets do not appear to qualify for MACRS or bonus
depreciation. Microgrids and green energy property are examples of qualifying assets.15 Additionally, the
2017 tax bill increased bonus deprecation for renewable energy to 100% for property placed in service
after September 27, 2017 and before January 1, 2023. 16
As with any information related to taxes, it is strongly recommended that you speak with a tax
professional to better understand these incentives and how you can use them.

Renewable Energy Certificates (RECs)
In New York, qualifying new renewable energy projects can contract with NYSERDA for Tier 1 RECs,
which is an important revenue stream for financing a PPA structure. NYSERDA’s Renewable Energy
Standard (RES) Tier 1 Eligibility and Certification Guidelines [PDF] provide details on eligibility
requirements for Tier 1 certification. For hydroelectric resources to qualify for Tier 1, they must be new,
low-impact, run-of-river or incremental upgrades. The production associated with a new hydroelectric
facility must also involve no newly constructed storage impoundments.
To determine resource eligibility for the NY RES an applicant must first register with the New York
Generation Attribute Tracking System (NYGATS). Applicants whose projects have not yet become
operational can submit a resource eligibility determination request in NYGATS for provisional
certification, and if successful will be granted a Provisional Statement of Qualification (SoQ). For
provisional certification, the applicant must attach a report to their submission for resource eligibility,
prepared by an independent professional engineer, verifying that the design meets the eligibility
criteria. Such Certifications affirm that the project would meet the eligibility criteria for Tier 1 RES
certification and participation in a NYSERDA solicitation for RES Tier 1 long-term contracts if it is installed
or constructed in a manner consistent with the information submitted and the RES Tier 1 requirements
for operational facilities.
Projects that are not yet operational, who complete a submission for provisional certification in NYGATS
will have their information held in NYGATS, so that when the project becomes operational, the applicant
may return to NYGATS to complete an operational certification submission starting with the information
provided in the provisional certification. The applicant will have the ability to update information that
may have changed, and if eligible, will be granted an SoQ. For more information or to start the
registration process, visit the NYGATS page17 on NYSERDA’s website.

15

See https://www.accountingtools.com/articles/what-is-macrs-depreciation.html
See https://www.mcguirewoods.com/client-resources/Alerts/2017/12/Tax-Reform-Bills-Impact-Renewable-Energy-Projects
17 https://www.nyserda.ny.gov/All-Programs/Programs/NYGATS
16
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IV. PPA Investor-Developer Relationship Arrangement
To finance the construction of the plant on behalf of the developer, there may or may not be a thirdparty investor or lender, who provides funding with a loan agreement to the developer. A Special
Purpose Entity (SPE) with limited liability will be established, with the only asset it owns being the
microhydro project.
Though usually not a concern for the offtaker, who is more interested in renewable energy, no up-front
costs and a stable and predictable price of electricity for a long term, it can be useful to be aware of the
relationships that the developer has with other parties in order to verify that the project has solid
financial backing. The most common formats for the relationship between investor and developer are
the sale-leaseback and the partnership flip.

Sale-Leaseback
In a sale-leaseback arrangement, the PPA developer sells the project to investors early on in the
construction phase18 for the purpose of exploiting the tax benefits associated with the project (see
Figure 4). The investor provides cash to construct the project to the developer, who uses the cash to
construct the project and negotiate PPA terms with the power purchaser. Any party interested in this
model must begin researching investors very early on in the process and discuss with them the specifics
of the project, the expected returns and whether or not the project qualifies for tax credits.

Figure 4 - Sale Leaseback Stage 1

18

To get the tax credits construction must have commenced. For solar and wind (which are the technologies that currently
qualify) commencement can be demonstrated with either beginning physical work or incurring five percent or more of the total
cost of the facility in the year that construction begins (safe harbor test).
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In stage 2 of the Sale – Leaseback arrangement, once the project is operational, the developer enters
into a PPA with a power purchaser to create the revenue stream for the project. A lease is established
where the developer leases the project from the investor/owner (See Figure 5). The developer takes the
payments received from the offtaker and uses them to pay rent to the investor under the terms of the
lease. The developer will bear all the operating costs and must ensure that the project economics allow
it to ensure a margin for profit. The developer receives 100% of cash flows after the lease term with the
investor is fully paid (lease term and PPA term do not need to be the same amount of time). As lessee,
the developer has a purchase option to buy the project. If the lessee doesn’t exercise purchase option,
control reverts back to Investor.

Figure 5 - Sale Leaseback Stage 2

Partnership-Flip
Partnership flips are a simple and flexible way to share tax and economic returns in a renewable energy
project. For this structure (displayed in Figure 6), the developer finds an investor who can use the tax
benefits and the two own the project as partners through a partnership. In the typical partnership flip
transaction, the partnership allocates 99% of income, loss and tax credits to the tax equity investor until
a target yield is reached. After the yield is reached, the investor’s share of everything drops to a
fractional percentage and the developer can buy the investor’s remaining interest. (See Norton Rose
Fulbright blog19 on this structure for more information.)

19

https://www.projectfinance.law/publications/2017/April/partnership-flips
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Figure 6 - Partnership Flip20

V. Key PPA Legal Provisions
Permitting a hydroelectric facility is required under Federal, State and municipal law and regulations.
Interconnection with the utility involves technical and procedural requirements necessary to safely and
reliably interconnect a generating system to the electric grid. See Bard College’s Microhydro NY website
legal page21 for a deeper dive into the permitting requirements in New York State.
The approach to key legal provisions in a PPA will vary by party, as with any commercial agreement.
With a microhydro PPA, these parties (explained above) include the developer or PPA provider; the site
owner or host; and the offtaker or entity consuming the generation output; all of whom have different
sets of interests. The key legal provisions of a PPA are listed below with brief descriptions of these
varying perspectives.

Finance-ability
The developer or PPA provider wants to ensure that the PPA does not become too difficult or costly
because excessive costs can affect finance-ability. Some debt lenders and equity investors prefer
standardized terms to minimize transaction costs. The developer or PPA provider will need to
demonstrate to investors that the host is creditworthy, which may require documentation from the host
that shows investment grade credit (BBB- or better) and three years of audited financial statements.

20
21

Source: https://www.projectfinance.law/publications/2017/April/partnership-flips
https://microhydrony.org/category/legal/
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Timing and Performance Flexibility
The developer or PPA provider wants to allow flexibility in the time allotted to get to performance
because unanticipated delays may occur, which could be to local permitting, weather affecting
construction or other issues. It can be difficult to control the exact timing of operational start and the
developer wants flexibility with respect to performance requirements.
In contrast, the offtaker wants the system delivered exactly on time, as promised so they can accrue
their revenue stream as planned. Offtakers may establish future budgets based on an expectation of
energy savings when a PPA is involved, so the timing of performance is important to the offtaker.

Design and Placement Control
The developer or PPA provider wants to maintain control over the design of the system. They may
require flexibility to adjust the design based on performance factors or other unanticipated changes that
are not revealed until construction actually begins.
In contrast, the offtaker may be concerned about design changes along the way because they can cause
delay. The offtaker may agree to flexibility, however they still want to ensure that the size of the system
meets but does not exceed their load requirement. They may have other concerns about the design of
the system related to their property, such as security, aesthetics, noise or access.

Assignability
Assignability is the ability to legally transfer the rights and obligations that a party has to a contract to a
new party, which usually happens if one party’s ownership interest is sold to another party. The
developer or PPA provider may require collateral assignment, which is where ownership rights are
transferred as an additional security for a loan and revert back to the assignor when the loan is repaid.
The developer or PPA provider may seek to prohibit or significantly limit the offtaker’s ability to assign
contract rights, while seeking to reserve an unlimited right to assign for itself.
The offtaker may want the ability to assign their rights in the contract with developer consent so long as
that consent is not unreasonably withheld.

Termination and Buyout
The developer or PPA provider does not want the offtaker to be able to terminate unless there is a
material breach of the agreement. However, the developer wants to reserve broad rights to terminate
with or without cause. If the offtaker requests termination, the developer wants to make sure that their
tax treatment and return on investment are recovered.
The offtaker will likely want to limit the developer’s right to terminate. This is because if the developer /
PPA provider terminates the agreement, the offtaker will lose the benefits of the deal.
The site owner / host may want to have the right to terminate with buyout rights at defined times (i.e.
year 6 or 10 or 20, etc…). This is because as the owner of the property, they may want to allow
themselves an out down the road if they decide they want to sell or do something different with the
property.
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REC Rights and Values
State and local regulations can impose additional requirements on the nature of the project. The
developer will likely base financing and project economics on assumptions about RECs and the value of
the RECs. The developer needs predictable and steady cash flow or the deal may not get financed.
The offtaker doesn’t want to be bothered with the developer’s problems selling RECs or getting a long
term REC contract. The offtaker does not want the PPA terminated or renegotiated because of issues
with REC values.
In New York State, in order for renewable generation to count towards the state’s goals, NYSERDA
procures RECs from eligible generators through the RES solicitations, effectively retiring the RECs and
making them unavailable to private parties who wish to claim the REC and take credit for using
renewable energy. This process has slowed voluntary corporate REC purchases in New York State as a
result, because there is uncertainty as to how an offtaker can make a claim to use renewable energy
(usually a driving factor in pursuing a PPA) if NYSERDA retires the RECs and takes credit. 22 With
microhydro PPAs, if the parties are satisfied to allow NYSERDA to purchase and claim the RECs towards
the state renewable goal, the PPA structure can incorporate an unbundled REC contract with NYSERDA
and separate electricity contract with the offtaker.

VI. PPA Challenges
The PPA model may require more complex negotiations and higher transaction costs than the
ownership model. The value of the project and its output must be high enough to attract an investor,
who may have a minimum size threshold they are interested in backing. There may also be increased
soft costs associated with using a PPA. Soft costs include ongoing administrative costs and require the
site owner to allow access to the PPA developer for maintenance and operation of the plant.
PPA providers are increasingly offering PPA products in the residential and small commercial markets
because their companies have the ability to self-finance, they use standard form contracts and have
found other ways to reduce soft costs.
The host customer may be prohibited from making changes to their property that affects the power
plant. Coordinating a PPA alongside an existing lease if applicable can add to the administrative costs.
The PPA often involves a SPE,, which will typically be a limited liability company and will have limited
assets and may change in ownership during the contract duration.

22

Voluntary and Corporate Renewable Energy in New York: Challenges to Maximizing Voluntary Benefits and Meeting State
Goals. Available at: https://resource-solutions.org/wp-content/uploads/2017/10/PACE-III.pdf
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VII. Frequently Asked Questions
These questions are asked primarily from the perspective of a property owner considering using the PPA
model to develop microhydro on their site. Bard College also offers a decision tree to help a site owner
first assess the environmental impact and suitability of their site for hydro development, and then
consider which economic models may be the right fit.23

General Questions
How do I know if the PPA is the right model for my project?
If you are interested in regular monthly payments and prefer to have a professional hydro developer
deal with building and operating your project than a PPA could be a great way to go.
Who owns the hydroelectric plant in the PPA model?
The PPA developer owns the plant, with a long-term agreement to sell all of the electrical output to the
offtaker. Sometimes at the end of the term there is an option for the offtaker to buy the plant from the
developer at fair market value.
Who owns and profits from the RECs in a PPA model?
The RECs are owned by the PPA developer who uses their value as an additional revenue stream to pay
off the initial cost of construction. In New York, the PPA developer will have the option to sell both RECS
and the output to the offtaker in a bundled contract, if the offtaker is interested in claiming the
renewable energy attributes. Or, the PPA developer may sell the RECs to NYSERDA, which offers
solicitations for RECs twice each year.
How long is a typical microhydro PPA term?
A microhydro PPA may run from 15 to 25 years. The terms will vary dependent on the specific cost of
the project and consumption of the offtaker.
What if I want to sell my property / move?
A property owner who installs a microhydro plant with a PPA developer will want to have the option in
their contract to assign the contract over to a future property owner.

Financial Questions
What are the soft costs from permitting, real estate, legal and underwriting?
The project’s soft cost are closely related to the hydropower system size and complexity, and site
specific parameters like existing infrastructure, property size, proximity to on-site loads or the utility
grid, and environmental water quality and habitat concerns.
As a site with microhydro potential considering a PPA, what costs will I have to outlay initially?
In many instances interested site owners might have to pay a consultation fee for a professional site
assessment with a hydropower developer. Based on that initial assessment a general project and study

23

The microhydro decision tree can be found on: https://microhydrony.org/
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plan can be developed to set up a PPA. Further costs would be accounted towards the total project costs
as defined in the PPA contract.
Can I profit from a PPA?
A PPA allows you to secure predictable and moderate electricity prices. Usually the initial rate starts out
lower than your current rate, and the modest escalator is a lower rate than how utility rates are
expected to increase over time. As a result, a PPA should save you money in the long run.
How does the kWh rate for a microhydro PPA in New York compare to existing grid rates?
The economics of the project should work out so that the initial kWh rate you pay is slightly less or equal
to your current electricity rate. This may vary depending on your service territory and other factors, such
as the costs specific to the permitting, design and construction of your project.
How is the pricing of the PPA structured? Is it a fixed rate per kWh? Is there an escalator?
The pricing for the PPA considers the total cost of permitting, design and construction, as well as
expected costs for operation and maintenance. That amount will be used to schedule a repayment term
over as many years as it is necessary to pay off the costs while still allowing for a reasonable return on
investment for the party providing the initial cash. There is usually an escalator, as much as 3 to 4% per
year, but not always. Sometimes the payments are flat for the full term, in which case the initial
payment is likely to be slightly higher than what the offtaker is used to paying for electricity, but the
payments in later years will be proportionally lower than market rates.
What is the typical return on investment (ROI) time period?
This may vary, but most investors prefer to see a return within 6 years in order to invest in the project.
From the offtaker perspective, there is no upfront capital investment and entering into a PPA can be
cashflow positive from day one. Developers will likely realize their investment objective within six years
thanks to incentives, depreciation and other financial benefits.
Solar and wind PPAs rely on tax incentives to attract investors, however hydropower is not currently
eligible for federal tax credits. How will a microhydro project which is not eligible for the federal
production tax credit attract investors?
A PPA may still be possible even without tax credits, if the cost of construction, permitting and
maintenance can be recovered within the desired period of time for the investor based only on the
agreed upon payment schedule of the offtaker.

Technical questions
What happens to the PPA if the project goes offline?
The typical PPA charges the offtaker an agreed upon price per kWh delivered. If the plant ceases to
operate, it is not delivering electricity, and the offtaker will not be charged. In the instance where a
microhydro plant goes down, either for maintenance or because of some natural damage or other
reason, the offtaker can resume receiving power from the utility at their current rate until the plant
becomes operational again. The PPA provider cannot guarantee the offtaker anything about the price
the utility may charge if the plant goes down.
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What are some typical causes of system downtime or outages?
Planned maintenance and repairs may need to occur, such as changing bearings or valves. Unplanned
maintenance and repairs may include the need to unclog an inlet screen, replace broken equipment, no
operation from drought (long periods of low flow), or even electrical grid outage (if facility is gridconnected).

Offtaker questions
How do I find an offtaker for my generation if I am a site owner with hydro potential looking to set up
a PPA?
If you have a site with microhydro potential and want to find someone else who may want to use the
energy, talk to your neighbors, including local businesses and ask them! You may find that people are
increasingly interested in going green, and that they will find a local source of green energy to be very
appealing.
What happens with the offtaker’s current electricity provider / retailer with a PPA?
An offtaker can enter into a PPA with a site owner or PPA provider to begin using the electricity
generated by the microhydro instead of their current source of supply. In most cases, the offtaker
remains connected to the grid and has access to additional and back-up power if needed.
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