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EXECUTIVE SUMMARY

Wiater is crucial for many human activities—from agriculture to industry to daily survival—yet water
resources in the United States face unprecedented threats from pollution, urbanization, aquifer
depletion, and many other challenges. Several of these challenges can be effectively addressed
through the actions of private agricultural and forest landowners, and in recent years, a variety of

programs and incentives has been developed to foster watershed stewardship on private lands.

One such approach is payments for watershed services (PWS). This voluntary, market-based
mechanism offers cash payments or other benefits to landowners in exchange for providing
“watershed services” through the adoption of specific agricultural, forestry, or land management
practices. Watershed services include ecosystem functions that help protect water quantity or water
quality. For instance, landowners may manage water quantity through practices that recharge
aquifers, store flood waters, or control the timing and amount of water withdrawals, or they may
manage water quality through erosion control or pollution attenuation measures. PWS schemes
always include one or more buyers of watershed services (public agencies, private companies, non-
governmental organizations, or consumers), one or more sellers (typically landowners or managers),

and often project administrators.

Some forms of PWS—such as Conservation Reserve Program payments under the U.S. Farm Bill—
are relatively well-known. However, new innovations in PWS have emerged in the past decade and
are pointing the way toward watershed protection approaches that might effectively complement
existing government conservation programs and incentives for rural landowners. The purpose of
this study was to survey these new or emerging PWS project models to understand their scale,
characteristics, and future potential. To do so, we surveyed conservation professionals, experts, and
others across the country to identify and characterize a range of PWS projects and programs in
which municipalities, other local government entities, non-profit organizations, private companies,
and individuals are buyers of ecosystem services. Because the focus is on innovative PWS practices,
this study excludes PWS mechanisms that are already well-known or well-documented, such as Farm
Bill programs, water quality trading programs, mitigation banking, tax incentives, and cost-share

programs.

Overall we identified 32 PWS schemes that met the criteria for inclusion in this study, plus an
additional 108 market-based watershed projects and programs that did not meet these criteria. Public
sector buyers, including cities and water utilities, comprised over half (18) of the documented
schemes, with private buyers, philanthropic buyers, and eco-labels making up the remainder.
Geographically, these projects were widely distributed, with pockets of concentrated activity in the
Northeast, Upper Midwest, and Pacific Northwest. Projects tended to address the salient water-

related concerns in each part of the country; for instance, water scarcity was the main motivating



factor in western states, while nutrient pollution and water quality deterioration tended to drive PWS

in the East.

Buyers of watershed services were motivated to participate in PWS by a variety of factors. Public
sector buyers commonly sought to protect the quality and quantity of public drinking water sources,
sometimes as a way of reducing water filtration and treatment costs. Some private sector buyers
participated in PWS to help cultivate a public image of environmental stewardship. Several PWS
schemes were actively soliciting private buyers seeking to protect water resources for their use values
(e.g., for irrigation or industrial use), but few such buyers had actually been secured. A personal
conservation ethic was the most common motivation for philanthropic buyers and consumers

purchasing eco-labeled products.

Landowners who provide watershed services also had a multitude of reasons for participating in
PWS schemes. Financial benefits—either direct cash payments or gains made through improved
agricultural yields and input use efficiency—were quite important. However, cash payments alone
were usually not sufficient to motivate behavioral change, particularly since many PWS payments
were rather small. A strong stewardship ethic also influenced many of the landowners, who
understood the necessity of maintaining a healthy environment for the continued productivity of
their land and way of life. Payments often served as an enabling factor through which landowners
could justify carrying out management practices they had hoped to implement but could not

otherwise afford.

The majority of PWS schemes compensated landowners to adopt watershed-friendly management
practices, as opposed to paying based on the verified delivery of watershed services (i.e., measured
improvements in environmental quality). The former approach uses management practices as a
proxy for watershed services, based on pre-established relationships or assumptions. Robust
monitoring is helpful for verifying the assumed linkages between practices and outcomes; however

this monitoring component is often neglected due to limitations of time and money.

While the total scale of PWS from municipal, private, and philanthropic buyers in the United States
remains quite small relative to established conservation mechanisms such as conservation easements
and Farm Bill programs, the diversity of the PWS models identified by this study suggests that PWS
has wide applicability and significant potential for scaling up. Perhaps the greatest challenge to doing
so is to identify and elicit payments from beneficiaries of watershed services, many of whom are
accustomed to enjoying such services for free. Growing water scarcity and increasing water demand
in the coming decades are likely to increase buyer demand for watershed services, but so, too, can
regulations, incentives, and the continued implementation of pilot programs that demonstrate the
feasibility of PWS models. Finally, many of the surveyed PWS schemes are supported by state or

federal grants, seed funding, or technical assistance that is channeled through local organizations.



Continuation or expansion of these sources of support will likely remain important for the future
growth of the PWS field, even as growing numbers of buyers from the private sector and local

water utilities become engaged.

With numerous pilot projects underway, abundant grassroots innovation from landowners and local
conservation organizations, new research and tools to quantify and value watershed services, and
increased awareness and acceptance of market-based conservation models, PWS stands to play a
growing role in efforts to secure public environmental goods through the responsible stewardship

of private lands.



1. INTRODUCTION

The average person living in the United States uses about 90 gallons of water at home every day
(EPA 2009). American consumers are accustomed to having access to abundant, safe, and affordable
water and typically give little thought to the long and complex chain of natural and human processes

on which reliable tap water depends.

Yet, dependable access to abundant clean water for energy, agriculture, domestic use, and industry is
in jeopardy in many parts of the country. Changing climate and land use patterns increasingly
degrade the quantity, quality, and reliability of water supplies. Despite more than $50 billion of
investment between 1995 and 2000 in capital improvements to sustain and improve water quality,
public water systems still face significant challenges to providing clean water to their customers,
often due to degradation of the source of public water supplies (EPA 2009). Reduced water quantity
and quality and altered flow regimes also harm native ecosystems and the plant and animal species
that inhabit them. The biophysical processes that underlie these challenges include aquifer depletion,

reduced winter snowpack, decreased infiltration in agricultural and urban areas, and many others.

Agriculture and forestry on private lands can constitute both a challenge and an opportunity for
maintaining water quality and water quantity. While typical production practices such as soil tillage,
fertilizer application, and tree cutting may contribute to erosion, water pollution, and other
environmental impacts, responsible stewardship of productive lands can provide a wide range of
public benefits including carbon storage, flood control, erosion control, wildlife habitat, and
recreational opportunities. In recent years, a variety of new and innovative mechanisms has been
developed to encourage watershed protection on private agricultural and forest lands through

financial incentives to landowners. One such approach is payments for watershed services.

PAYMENTS FOR WATERSHED SERVICES (PWS)

Payments for watershed services (PWS) encompass a variety of mechanisms by which providers of
watershed protection services receive financial compensation from beneficiaries of these services.
PWS is a subset of payments for ecosystem services (PES), an increasingly widely-used market-
based approach to environmental conservation and management. According to a common
definition of the term, PES consists of “voluntary transactions in which a well-defined
environmental service (or a form of land use likely to secure that service) is bought by at least one
buyer from a minimum of one provider, if and only if the provider continues to supply that

service” (Wunder 2005). PES is often defined using the following criteria:



1. The market transaction is enacted voluntarily.

2. The transaction pertains to well-defined ecosystem services, or land use or management

practices that are likely to produce such services.
3. The ecosystem services are being purchased by a willing buyer or buyers.
4. The ecosystem services are being sold by a willing seller or sellers.

5. The payment is contingent on the environmental benefits (or practices) actually being

provided (“conditionality”).

6. The payment secures ecosystem services that would not otherwise be provided through

legal or regulatory requirements or customary practices (“additionality”) (ten Brink
2009).

While this idealized definition of PES is helpful for understanding the concept, the reality is that

many ecosystem service payments referred to as PES do not meet all of these criteria.

PWS is the subset of PES that pertains to watershed services, which may include water quality
protection or enhancement (including erosion, pollution, and sediment control), water quantity
management (including flood control and in-stream flows), groundwater infiltration, and similar
processes. For example, a common form of PWS is an upstream-downstream transaction in which a
downstream user such as a water utility pays upstream landowners to institute water-friendly land

management practices in order to improve or maintain downstream water quality.

PWS has been in use for many years, and hundreds of projects and programs from around the
world have been documented. Stanton e a/. (2010) identified 216 PWS programs in 24 countries,
including 10 in the United States. This same study estimated that PWS transactions in 2007 totaled
over $9 billion, of which 55% represented government programs, 9% represented private or other
non-governmental programs, and 36% represented a mix of mechanisms. A tripling of PWS
transactions is expected by 2050 (Ecosystem Marketplace 2008). Some large PWS programs, such as
Conservation Reserve Program payments under the U.S. Farm Bill, have been in use for many years,
at a significant scale. However, in most places, the adoption and use of PWS as an ecosystem
management tool is in its early stages, consisting mainly of one-off or pilot projects and programs
that affect relatively few people and relatively little land. See Box 1 for a brief overview of the

current state of knowledge on PWS in the United States.



Box 1: State of Knowledge of PWS in the United States

While a comprehensive literature review is beyond the scope of this report, it is worth highlighting a few recent publications that have shed light on PES,
and particularly PWS, in the United States. The present study has been designed to complement, these other recent assessments. For additional
background information, please refer to the publications cited throughout this report.

State of Watershed Payments: An Emerging Marketplace (Stanton et al. 2010). This study provides a broad, systematic inventory of PWS activities
worldwide. The report estimates the size and scope of payments to protect or restore watershed services, and examines future opportunities and
challenges. An earlier report, All That Glitters: A Review of Payments for Watershed Services in Developing Countries (Porras et al. 2008) examines PWS
in developing countries specifically.

Guide to Environmental Markets for Farmers and Ranchers: A Practical Guide to Ways Agricultural Producers Can Profit from the Growing Environmental
Marketplace (Stuart and Canty 2010). This guide for farmers and ranchers provides an introduction to environmental markets and the ways in which
agricultural operators can take advantage of them. The guide focuses on credit-based activities in Washington state, but much of the material is
informative for farmers and ranchers in any part of the country. For example, the quide profiles the types of environmental markets that are
currently active in the United States and details how each market works and how farmers and ranchers can get involved. The American Farmland
Trust also has a set of guides on conservation options for farmers in different states (Connecticut, Ohio, Kentucky, South Carolina, and the Rocky
Mountain states), which explain the various public programs that support environmental stewardship.

Taking Stock: Payments for Forest Ecosystem Services in the United States (Mercer et al. 2011). This report from Ecosystem Marketplace and the U.S.
Forest Service examines public, voluntary, and compliance-driven payments for carbon sequestration, watershed protection, and biodiversity
habitat protection from U.S. forests.

Ecosystem Services: Quantification, Policy Applications, and Current Federal Capabilities (Scarlett and Boyd 2011). This report details existing federal
policies and programs that drive or support analysis and measurement of ecosystem services. With its emphasis on federal programs, this report
complements the present study, which focuses on non-federal payment programs.

From Forest to Faucet (Weidner and Todd 2077). This analysis identifies areas important to surface drinking water quality, examines the role of
forests in protecting surface drinking water, identifies threats that may affect the ability of forests to provide clean surface drinking water in the
future, and identifies opportunities for PWS.

Collectively, these studies provide very good information on PWS definitions and mechanisms in general. They also provide helpful assessments of certain
categories of PWS in the United States—particularly federally funded programs. However, some important gaps remain in the knowledge of PWS in the
United States. Perhaps most critically, PWS funded by private sources and non-federal public sources have not been systematically inventoried or
assessed, nor have the opportunities, constraints, and potential for such forms of PWS been evaluated. This study seeks to fill this critical gap in
knowledge about market-based watershed protection mechanisms in the United States.

PWS schemes involve a few key sets of actors: sellers of ecosystem services, buyers of ecosystem
services, and in many cases intermediaries or project administrators who manage the activities and
facilitate payments. In most PWS programs in the United States, the sellers are private landowners;
the buyers are government agencies, non-government organizations (NGOs), or private individuals

and corporations; and intermediaries are most often NGOs, academic institutions, or local
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government bodies (Mercer e¢f al. 2011). Agricultural and forest landowners that participate in PWS
are usually motivated to do so for a combination of personal/ethical reasons (i.e., a desite to be
good stewards of land and water) and economic reasons (i.e., payments or other benefits provided

as a result of their participation) (Burke and Dunn 2010).

REPORT OVERVIEW

This report proceeds in five sections. Following this introduction, Section 2 describes the study
scope and methodology. Section 3 summarizes findings on the scale and extent of PWS in the
United States, as well as key characteristics of these watershed protection schemes. Section 4
discusses implications of these findings for scaling up effective market-based watershed
management approaches. Section 5 is the literature cited. As a companion to this report, information
on the location and characteristics of the surveyed PWS projects is available through the online

Conservation Registry (www.conservationregistry.org).
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2. PROJECT OVERVIEW AND METHODOLOGY

The goal of this study is to understand the current use and future potential of PWS in which
municipalities, other local government entities, non-profit organizations, private companies, and
individuals purchase ecosystem services to promote watershed protection through private land
stewardship in the United States. To date little has been documented about this segment of PWS.
While there are a few well publicized examples—such as the New York City and Santa Fe watershed
protection programs—many more initiatives are underway as a result of the efforts of
municipalities, water utilities, conservation interests, and industrial or agricultural water users. To
investigate this diverse field of practice, we conducted a systematic survey to identify and
characterize projects and programs from across the United States. We collected a common set of
spatial and non-spatial data attributes for all PWS schemes and analyzed these data to identify
patterns, trends, and key opportunities and constraints to the greater and more effective use of PWS

in the future. The project has three principal outputs:

1. A spatially explicit inventory of the identified PWS schemes in the United States, which has
been incorporated into the Conservation Registry, a publicly available online repository of

conservation projects in the United States (www.conservationregistrv.org). The Registry data

created for this project describe the features of the identified PWS schemes and may be
found by entering the search term “PWS” or “payments for watershed services” from the
Registry homepage. The PWS inventory is intended as a “living” database: managers of the
PWS schemes identified by this project are the owners of the data and may update it as

needed, while new PWS schemes can be added as they are identified or initiated.

2. This report, which complements the Conservation Registry entries by describing overall

tindings and interpreting their significance.

3. A PWS brief for policy-makers, natural resource managers, and farmers and forest owners
that communicates key findings and implications from this study, as well as opportunities for

engaging in PWS to meet various conservation and land management objectives.

This study is intended for five major audiences: 1) professionals from the public, private, and non-
governmental sectors working to mainstream market-based approaches to environmental
management; 2) policy-makers, including the US. Department of Agriculture (USDA) and its
stakeholders; 3) farmers, ranchers, and forest owners interested in environmental stewardship; 4)
professionals that support farmers, ranchers, and forest owners, including conservation districts and
extension officers; and 5) professionals engaged in water management and watershed protection,

such as water utility managers and watershed organizations.
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PROJECT SCOPE

The project focused on a subset of PWS in the United States that met the following criteria.

Ecosystem Services: We included schemes that seck to protect watershed services for human
use and ecosystem conservation. In most cases, PWS seeks to protect or manage water quality
(e.g., sediment control or nutrient management), water quantity (e.g., flood mitigation or in-
stream flow control), or both. We also surveyed PES schemes where the primary focus was non-

watershed ecosystem services, but significant watershed co-benefits were provided.
Sellers: We included private agricultural and forest landowners as sellers of ecosystem services.
Buyers: We included a full range of buyers other than federal agencies. These consisted of:

* Public and quasi-public agencies such as water utilities and conservation districts, which seek

to secure environmental benefits on behalf of their ratepayers, taxpayers, or society at large;

* Private buyers, including those that seek to secure clean and reliable water supplies for
commercial operations and those that seck to protect the environment to improve their

corporate image;

* Philanthropic buyers, which are typically non-profit conservation organizations or individual

donors; and

* Consumers paying indirectly for watershed services by purchasing eco-certified products that

include water-friendly criteria.

In addition to these criteria, we excluded certain other types of projects and programs because they
lacked many of the characteristics of true PES or because they have already been well characterized

in other studies. Specifically:

* Regulatory programs without a market-based mechanism were excluded because they are not
considered to be PES.

* Regulatory-based trading programs such as nutrient trading schemes, mitigation banking,

and transfer of development rights were excluded because they are documented elsewhere.

* Land purchases for conservation purposes were excluded because such projects constitute
real estate transactions rather than PES. Most programs that seck to protect watersheds
through the acquisition of conservation easements were excluded for the same reason, and
because the use of conservation easements in the United States has been documented by the

Land Trust Alliance and others. However, we included several projects in which
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conservation easements were used as a legal mechanism, specifically to protect watershed

health while permitting the continuation of agricultural or forestry activities.

* Tax incentives (e.g., income, property, and estate tax provisions that encourage conservation
outcomes) were excluded because information on such programs is already publicly

available.

* Federal-only programs (e.g. Farm Bill programs) were excluded, as these mechanisms are
well described elsewhere (EPA 2011).

* DPWS schemes funded by federal and state grants were included as long as they supported
innovative mechanisms or activities (e.g, new technologies and approaches under

Conservation Innovation Grants and public-private partnerships).
* State-level programs were included, as long as they went beyond traditional cost-shares.
* Loans, education, and technical assistance without payment were excluded.

While we attempted to be as objective as possible in circumscribing the survey effort according to
these criteria, the wide diversity of PWS project models meant that we encountered some
ambiguous cases in which a PWS project did not fall clearly within or outside of the scope of this

study. In these cases, we generally included the case in our initial assessment.

METHODOLOGY

In an effort to complement and expand upon prior research on PWS, we employed both systematic
and opportunistic survey methods to identify the largest possible number of PWS schemes that met
the above criteria. Program data and other information about PWS in the United States were

collected through the following five methods:

1. Interviews with experts and key informants: Our initial objective was to clarify the state
of knowledge about PWS in the United States, determine existing knowledge gaps, and
identify key sets of actors involved in such PWS schemes. To do so, we interviewed 31
experts in PES and market-based environmental stewardship, identified through the authors’
professional networks and recommendations of colleagues and early interviewees. These
interviews provided information on: a) the range of PWS practices in the United States; b)
specific candidate projects and programs to include in the survey; ¢) key gaps in the state of
knowledge about PWS in the United States; and d) additional contacts for subsequent

interviews.
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2. Literature review: We reviewed published papers, gray literature, and websites related to
PWS in the United States.

3. Structured nationwide survey: Based on the general characterization of the PWS field
provided by the first two sets of activities, we developed and implemented an online survey
to canvass professional organizations, networks, and others to identify PWS projects and
programs on which the authors could follow up subsequently. The survey was announced
through the e-mail lists and newsletters of relevant organizations, and through other targeted

1
channels.

4. Data collection on specific PWS schemes: Representatives of all relevant PWS programs
and projects identified through the expert interviews, literature review, and online survey
were contacted by phone or e-mail to collect more detailed information. For each scheme,
we collected data in the following categories: general information, geographic information,
actors involved, implementation status, compensation, watershed services provided, benefits
and drawbacks, and ancillary effects of PWS. These data were entered into a Microsoft Excel
spreadsheet. Additional qualitative aspects of each PWS scheme—including unique features,

innovations, and lessons learned—were noted separately for subsequent analysis.

5. Field work: We conducted four site visits (one in Florida, one in Vermont, and two in
Washington) to obtain a deeper understanding of how each PWS scheme functioned and to
understand the more subjective benefits and challenges related to landowner participation
and program management. During each field visit we interviewed the program managers and
sellers (in all cases these were agricultural landowners) and visited sites where management

practices were being implemented.

Initial research confirmed that there were no existing repositories, netw