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WATER QUALITY TRADING

“IN IT TOGETHER: A HOW-TO REFERENCE
FOR BUILDING POINT-NONPOINT WATER QUALITY TRADING PROGRAMS”

INNININNINNINNNNN INNINNINININANINNANN

by Bobby Cochran, Executive Director, Willamette Partnership,
Nicole Robinson Maness, Willamette Partnership, and
Tom Lindley, Perkins Coie LLP

INTRODUCTION

Water quality is one of the most significant environmental issues facing communities
across our country. A number of States have successfully initiated “water quality trading”
as a flexible tool for meeting water quality goals, and interest in such trading is growing
across the United States. A new publication, /n It Together, is designed to help local
groups interested in developing trading programs. Presenting information gathered from
successful programs, “lessons learned” from pioneering efforts, and analysis of the state-
of-the-art of water trading protocols, In It Together provides practical insights for reducing
program start-up time, increasing program efficiency, and building the base of trust
necessary to sustain water quality improvements over time.

The US Environmental Protection Agency (EPA) defines “water quality trading” as
“an approach that offers greater efficiency in achieving water quality goals on a watershed
basis. It allows one source to meet its regulatory obligations by using pollutant reductions
created by another source that has lower pollution control costs.” (EPA, 2003, p.1). The
regulatory obligations being referred to are generally those administered under the federal
Clean Water Act’s (CWA’s ) National Pollutant Discharge Elimination System (NPDES)
permitting regime. A typical water quality trading transaction involves an NPDES-
permitted buyer responsible for a “point source” of a regulated pollutant (e.g., end-of-pipe
effluent) and a non-NPDES-regulated seller with the ability to reduce impacts from a
“non-point source” of the regulated pollutant (e.g., diffuse runoff or streamside shade to
address water temperature issues) — though any lower cost pollution abatement regime is
potentially marketable to entities otherwise limited to more costly regimes.

Examination and analysis of the successes and failures of groups that have pioneered
water quality trading provide valuable lessons to help new trading programs lay the
groundwork for success. These lessons, paired with existing resources from the US
Department of Agriculture (USDA), EPA, and others, have been incorporated into the
new report, fully titled: In it Together: A How-To Reference for Building Point-Nonpoint
Water Quality Trading Programs (free download available at: http://willamettepartnership.
org/in-it-together).

In It Together was produced by The Willamette Partnership (an Oregon-based coalition
focused on market-based environmental stewardship) in coordination with USDA’s Office
of Environmental Markets, the Pinchot Institute for Conservation, and the World Resources
Institute. The report lays out practical guidelines for groups wanting to build water quality
trading programs and is considered an important part of USDA’s ongoing efforts to advance
market-based solutions as cost-effective tools to support landowner conservation practices.
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Emerging water quality trading programs need not start from scratch. Most programs require the same
Water Quahty supporting' infrastruct}lre (standardized processes and technology tools). Examples of currently functioning
water quality market infrastructures are now available from model programs across the country.
Markets STEPS TO BUILD A WATER QUALITY TRADING PROGRAM FOR A LOCAL WATERSHED INCLUDE:
1) evaluating the feasibility of a program
Program 2) convening the right group of stakeholders
Steps 3) designing the program itself
4) securing some form of program approval from regulatory agencies
5) implementing the program
6) setting up an adaptive management approach allowing for improvements and fine tuning along the way
Publicati In It Together is presented in several parts so readers can quickly access the information they need.
ublication . . . . .
. Part 1 presents an overview and current status of point-nonpoint water quality trading programs around
Overview the country. It is a useful primer for those interested in water quality trading in general or as important
X background summarizing existing water quality trading programs and the lessons they provide for new
Design programs. Part 2 is a design reference for building and operating water quality trading programs. It is
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essentially a manual for new or emerging programs that outlines how to move through each of the phases of
trading program development and provides milestones within each phase to help trading program designers
identify and plan for the work required. Part 3 presents case study write-ups for water quality trading
programs in North Carolina, the Pacific Northwest, and the Chesapeake Bay.

A companion report titled Opportunities for Action proposes actions that federal and state authorities
can take to help water quality programs launch, and most importantly, sustain themselves to where they are
realizing measurable improvements in water quality.

BACKGROUND

Much has been done to address water quality issues in the US, principally by focusing on controlling
point sources of water pollutants through the administration of NPDES permits. However, many water
bodies remain distressed and continuing water quality improvement will be difficult because today’s major
pollution sources are more dispersed. Challenges surrounding urban stormwater and polluted runoff from
land are rooted in how we build towns, grow food, and produce other economic activity. Nutrient runoff
that leads to eutrophication of water bodies is also one of the most significant drivers of ecological change
(Millennium Ecosystem Assessment, 2003). With these challenges, neither the problem nor the solution
rests with small numbers of easily identifiable sources of pollution. Almost 84% of phosphorus and
82% of nitrogen in US waters come from nonpoint sources — including: stormwater; agricultural lands;
forestry operations; new development; and other non-point sources (Carpenter et. al., 1998; MART, 2006).
Collective problems require collective solutions and addressing these problems will require new thinking
and new tools.

Water quality trading is one such tool; it can help coordinate point sources and nonpoint sources
of pollution to cost-effectively meet water quality goals. Since beginning about 20 years ago, trading
programs are now developing rapidly. As of 2011, there were 24 active point-nonpoint trading programs
in 16 States across the country (these are shown in Figure 1 and listed in Table 1). “Active” programs
have completed trading program designs and/or completed transactions. The majority of current trading
programs to date focus on phosphorus (79% of programs) and nitrogen. There is also growing trading
activity for: temperature; sediment (e.g. total suspended solids); and ammonia. Generally, EPA does not
support trades of persistent bioaccumulative toxics, like mercury (US EPA, 2007, p.10) — but some States
are exploring how trading might help reduce both legacy and new sources of these pollutants.

For the most part, the 24 active trading programs occur under specific NPDES permit language or
State water quality trading guidance. Nine States have statewide trading guidance or statutes to guide
their trading programs, and five States have issued guidance or statutes for particular watersheds (Figure
1). These programs represent two decades of useful experience in building water quality programs. In It
Together distills that experience to help new trading programs lay the groundwork for success.

Portions of this article are taken from “In It Together” — to which the following applies:

OPEN CONTENT LICENSE: The Willamette Partnership has developed all of its reports, protocols, metrics, and associated tools with
an eye toward transparency and easy extension. As such, permission to use, copy, modify, and distribute the In It Together publication
for any purpose and without fee is hereby granted, provided that the following acknowledgement notice appear in all copies or
modified versions:

“This CONTENT was created in part through the adaptation of procedures and publications developed by the Willamette

Partnership (www.willamettepartnership.org) with support from the USDA Office of Environmental Markets, but is not the

responsibility or property of the Willamette Partnership or USDA.”
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Figure 1
Map of Active
Point-Nonpoint
Water Quality
Trading Programs
and State Policies

Nonpai A Nutrient Trading Program (20)

iv
Trading Programs (24)
A Temperature Trading Program [4)

. Statewide Trading Policy, Guidance, or Rule (9)

State-issued Trading Policy, Guidance, or Rule
for particular watersheds (4)

Table1l ActiveTrading Programs in the United States in 2011

Program State Market structure
Bear Creek co Bilateral & Brokered trades
Chatfield Reservoir co Bilateral
Cherry Creek Basin co Sole-source offsets
Lake Dillon co Bilateral
Delaware Inland Bays DE Bilateral
Table 1 Lower St. Johns River FL Bilateral
MD Chesapeake Bay MD Auction & Bilateral
Rahr Malting MN Brokered trades
Southern Minnesota Beet Sugar Coop MN Bilateral & Sole-source offsets

Bilateral from private banks & in-lieu fees

Falls Lake NC to the NC Ecosystem Enhancement Program
Neuse River NC Bilateral from private banks & in-lieu fees
to the NC Ecosystem Enhancement Program
Bilateral from private banks & in-lieu fees
sardan e NC " to the NC Ecosystem Enhancement Program
: Bilateral from private banks & in-lieu fees
Tar- I NC
afamiicobstuary to the NC Ecosystem Enhancement Program
Great Miami River OH Sole-source offsets
Sugar Creek (Alpine Cheese) OH Bilateral & Brokered trades & Exchange
Ohio River Basin Trading Project OH Auction
Tualatin River (Clean Water Services) OR Sole-source offsets
Rogue River (Willamette Partnership) OR Sole-source offsets

Willamette River (Willamette Partnership) OR Sole-source offsets

Lower Columbia (Willamette Partnership) OR Sole-source offsets

PA Chesapeake Bay PA Auction & Bilateral & Brokered trades
Bilateral through the VA Water Quality Improvement Fund
VA Chesapeake Bay VA or Brokered trades for compliance credits exchanged
through the VA Nutrient Credit Exchange Association
Red Cedar River wi Bilateral
WV Potomac/Chesapeake Bay wv Auction & Bilateral
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Table 2. Water Quality Trading: Challenges & Benefits COMMON QUESTIONS AND
CONCERNS ABOUT WATER
Potential Challenges with Water Quality Trading: QUALITY TRADING

recreation, chimate)

nonpoint sources

« Creates uncertainty about whether actual reductions in pollution are achieved (tools for quantifying
nonpoint source pollution are limited)

* Introduces uncertainty about whether reductions can be tracked over time

* Builds concemn that trading might be a precursor to regulation

» Creates localized pollution hotpots (e.g. areas of elevated nutrients)

» Can create the perception that landowners are helping a point source “get off the hook™ for polluting

» Creates concerns over the balance between privacy and transparency for landowners participating in development of a local trading

* Provides options and flexibility in meeting Clean Water Act requirements
* Creates new revenue streams for farmers
» Creates additional funds for green infrastructure with benefits beyond water quality (e.g. habitat,

» Increases accountability and provides new tools for tracking water quality improvements from

* Builds new relationships between rural and urban communities

Real and perceived
issues of integrity are barriers
to any market and water quality
trading is no exception. The

trading program most often raises a set
* Takes some active farmland out of crop production as it is converted into passive conservation of concerns that is common to
all water trading development
Potential Benefits of Water Quality Trading: efforts, regardless of geography
* Reduces cost and increases speed of complying with Clean Water Act (Heinzerling, 1995; Chinn, 1999).

All these commonly-arising
concerns must be directly and
sufficiently addressed by local
groups building a trading program
(they are listed in Table 2).

Water Quality
Markets

Viability
Assessment

Appropriate
Stakeholders

Science &

Process

But-In

Pilots

Flexibility

Balancing

A FRAMEWORK TO GUIDE A TRADING PROGRAM DESIGN

Basic Steps

Whether designing a complex trading program for multiple buyers or sellers or putting together a deal
between one buyer and one seller, research shows that some version of the following basic steps have been
replicated across programs and across the country:

1) Feasibility: Conducting a feasibility assessment determines if water quality trading is a viable tool to
meet water quality objectives within a specific watershed.

Important questions to answer include:
Does the watershed have the right geographic, economic, social, and other elements in place to make
a trading program viable?
Are water quality goals clear enough for stakeholders in the watershed to know whether trading is an
appropriate tool to achieve those goals?
2) Convening: Some of the most important work in building a trading program comes in convening and
preparing the right group of stakeholders — i.e., those with the necessary knowledge, capacity, and
commitment — to create and operate a trading program.
3) Design: The design phase of building a program turns a feasible program opportunity into reality. It
includes building the science to quantify water quality credits and establishing how nonpoint source
discharges will create water quality credits, including the creation of the policy to shape who can trade
and how trades are to be conducted.
4) Agreement: Each program design needs some level of stakeholder agreement to take a program from
the design phase into where trades and transactions are actually occurring. That agreement can be
more or less formal, but it should include or reference some regulatory authority to place the program
on solid legal and policy footing.
5) Operations: Often, most energy goes into designing a program, but operating a successful program
over time requires flexibility, careful planning, a variety of skill sets, and potentially different groups
of stakeholders. Operations require rolling out a pilot version of the program’s quantification methods
and protocols, identifying a Program Administrator to see projects through the credit issuance process,
as well as maintaining and improving the program over time.
6) Adaptation: No program is perfect, and every program needs adjustments, particularly during the first
few years of operation. Structured ways to gather lessons learned, catalogue needed improvements,
and make adjustments on a predictable schedule will help with the process of adaptive management.
Program Trade-Offs

As programs get designed and then evolve to match their local physical, social, and economic
conditions, they must balance a series of tradeoffs based on geography, ecology, and program goals — in
both design and operations.
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Table 3: Milestones for Each Phase of Building a Trading Program

~ Building a
Trading Program

Milestones

Feasibility

-

Convening

v

Design
(Goals & Methods)

v

Assess demand & supply
Secure policy support for trading concept
Review of available quantification methods

List of program leaders

Identification of roles

List of stakeholders & requirements of them
List of potential challenges
Process design completed

Clarify water quality & other program goals
Select field and watershed-scale credit quantification methods

Design (Eligibility)

¥

Define baseline requirements
Set trading area boundaries

Establish BMP performance standards

Set timing, duration, and maintenance
requirements for credits

Design (Verification,
Certification, &
Reporting)

v

Define what gets verfied, by whom, and when

Clarify role for agencies in certifying trades
Establish reporting rules and database

Design
(Ratios, Liability,
Infrastructure,
& Testing)

Set trading ratios for delivery, uncertainty, and other factors
Define other liability and enforcement tools

Build necessary infrastructure to make trading easy

Do a pilot test to make sure the program design matches
local capacities and watershed realities

Table 4: Milestones for Each Phase of Operating a Trading Program

program operations

Provide training for participants
Agree to business plan for sustaining

. Operating
Milestones e P 9 At
a Trading Program
Secure formal trading agreement
with agency approval Agreement
v
Establish program governance structure
Complete transactions guide
Set pricing structure Operations

Annual report on program results
Agree to changes needed to quantification
methods and program designs

List of needed information and research

Make program improvements over time

Adaptive Management

Programmatic trade-offs include:

Simplicity vs. Complexity of Program Design:
Interviews with stakeholders in North Carolina’s
Ecosystem Enhancement Program often cited the
simplicity of the program’s Trading Reference as one
of the main sources of this program’s success. That
simplicity comes from easy-to-follow trading rules and
quantification methods — i.e., the methods, equations,
rules, and tools that translate water quality indicators
into “credits” or “debits.” This simplicity makes it
easy for buyers and sellers to estimate their credit
quantities and the cost of providing or purchasing
those credits. In other circumstances, other programs
utilize more complex models — such as those
sometimes used to quantify nutrient reductions. More
complex models may prove useful in better delineating
the relative merits of different pollution abatement
projects. However, at a certain point increased
complexity runs the risk of becoming labeled as a
“black box” — i.e., a functionally opaque process little
understood by a range of potential market participants.
Such circumstances can reduce trust in a program.

Larger vs. Smaller Trading Areas: The larger the
geographic region for trading, the greater the number
of buyers and sellers, and the greater the opportunities
to conduct trades. Yet, as trading areas get bigger,
operations may become more complex and it can be
difficult to articulate water quality improvements from
point A to point B. For example, nutrient reduction in
the Colorado River does not help hypoxia in the Gulf
of Mexico. There needs to be a strong connection
between buyers and sellers and resulting water quality
improvements. This creates a need to geographically
constrain trading.

High Tolerance vs. Low Tolerance for Risk: Different
sets of stakeholders will have different capacities and
interest in accepting risk and responsibility. Some
watersheds may have third party aggregators willing to
accept the risk of conservation projects failing. Others
may have stakeholders with a history of litigation.
Some farmers may like the idea of variable pricing
and competing to offer the cheapest credits. Others
may like the simplicity of a set price for everyone.
Some agencies may be comfortable with annual,
informal contracts for maintaining conservation
practices. Others may want permanent easements.

All of these preferences center on people’s perception
and tolerances for risk. There is no “right” level,

but uncovering the real sources of risk and people’s
preferences concerning those risks helps program
design be more balanced and user-friendly.

Part 2 of In It Together provides a detailed reference
for how watersheds can build and operate point-
nonpoint water quality trading programs. The guidelines
presented are drawn from current experience and offer
specific milestones for programs to achieve. Milestones
building and operating water quality trading programs
are presented in Tables 3 and 4.

Copyright© 2012 Envirotech Publications; Reproduction without permission strictly prohibited. 5



The Water Report

Issue #103

Water Quality
Markets

Expanding
Opportunities

Thermal Load
&
Riparian
Vegetation

SUPPORTING POINT-NONPOINT WATER QUALITY TRADING PROGRAMS
RECOMMENDATIONS FOR THE NEXT ITERATION OF PROGRAMS
Even though various water quality trading programs have been active and functioning for more than
20 years, trading is still a “work-in-progress.” To varying degrees, all current and potential water quality
programs would benefit through improvements in a number of identifiable areas. Opportunities for Action
(the companion report to In It Together) presents a number of actions that state, federal, and other entities
can take to support and expand water quality trading opportunities. Those actions are presented in Table 5.

Table 5. Opportunities for Action

Improve the opportunities for trading programs to succeed
Provide technical assistance so local programs can assess feasibility and adapt existing tools
Identify a trading lead within each state water quality agency
Insert trading early (e.g. in TMDL documents) as an option to meet water quality goals
Clarify regulatory guidance on water quality trading
Update 2003 U.S.EPA Water Quality Trading Policy
Help states provide clear guidance on trading including updating 2003 U.S.EPA Water Quality
Trading Policy and other guidance
Develop standards for credit quantification methods
Make Nutrient Tracking Tool available as a national tool
Put the trading option on par with engineered solutions where feasible

Provide tools for point sources to include trading options in their facilities plans, and market those
tools to utilities and consulting engineers

Use simple pilot transactions to show trading is viable
Provide early guaranteed buyers for water quality credits
Find ways to establish a track record for water quality credits as “capital” assets
Encourage more systematic evaluation, sharing of program results, and adaptive management
Provide a national reporting framework for trading programs to generate and share data

Develop a standard verification template for monitoring performance and compliance for individual
nonpoint source projects
Develop a methodology for assessing program effectiveness

Link regional programs together to increase program design consistency across states

WATER QUALITY TRADING IN THE WEST
WHERE IS WATER QUALITY TRADING HEADING?

In It Together provides practical step-by-step guidance for starting new water quality trading programs
as well as a useful reference for active trading programs, but let us take a moment to survey what is already
happening in the West. Overall, interest in trading is growing quickly in the West, with discussions about
trading occurring in California, Colorado, Montana, Idaho, and Washington. New transactions have also
occurred.

Oregon Examples

An overview of two similar yet diverse water trading programs in Oregon will help illustrate the range
of opportunities available.

The Water Report has published previous articles regarding the NPDES-permitted efforts of the
wastewater/stormwater management company Clean Water Services to restore riparian vegetation in
Oregon’s Tualatin River watershed to offset its facilities’ “thermal load” — i.e., the water-warming impacts
of end-of-pipe effluent (see Cordon, TWR #24; Dupuis, et al, TWR #52). Clean Water Services continues to
expand its planting activities beyond its original target of 35 miles of restored riparian forest.

In December 2011, the City of Medford, Oregon, (City) and the Oregon Department of Environmental
Quality (ODEQ) completed an NPDES permit that also allowed for trading to address thermal load
(see Horton & Gaddis, 7TWR #94). The City’s Regional Water Reclamation Facility, working with The
Freshwater Trust and using standards set by the Willamette Partnership, will restore approximately 30
miles of stream-side shade over the next ten years. In an approach similar that of Clean Water Services,
this trading option will save area ratepayers almost $8 million over other compliance alternatives. Medford
considered adding mechanical cooling to its plant for nearly $20 million, or constructing a holding pond

6 Copyright© 2012 Envirotech Publications; Reproduction without permission strictly prohibited.
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in the gravels near its plant for $16 million. The riparian restoration alternative will cost $8 million. To
Water Qu allty account for time for trees to grow and the risk of project failures, Me'd'ford will produce two times the '
amount shade it needs to offset its current need at the wastewater facility. Importantly, the Medford permit

Markets establishes a model that other mid to small-sized utilities can use to access trading requirements.
Clean Water Services has established internal management capacities that many communities cannot
In-House or do not want to establish. When Clean Water Services began its trading program in the early 2000s,
Capabilities it had an entire department of experts on regulatory affairs and watershed restoration. It built on that

foundation to install almost 500,000 trees per year and generate the reports and monitoring needed to
demonstrate compliance with its NPDES permit. Most utilities do not have that kind of capacity. The
City of Medford has one person in charge of regulatory affairs and has no internal restoration department.
When the Willamette Partnership first approached Medford to discuss water quality trading, City engineers
responded, “Great, how are you going to deliver my trees?”

At this point, The Freshwater Trust, a regional nonprofit specializing in river restoration, stepped in.

.Scale .& The Freshwater Trust demonstrated that it could: A) help Medford achieve the scale of restoration needed

Financing to meet its permit requirements; and B) finance the initial restoration projects while delivering verified
temperature credits to the City. The Freshwater Trust also assisted City engineers in developing their
alternatives analysis to include a trading option and their temperature trading plan for review by ODEQ.

The City’s temperature trading plan utilized trading standards developed by the Willamette Partnership
under its “Counting on the Environment” process. Counting on the Environment convened all the federal
Available and state regulatory agencies involved in issuing and commenting on permits (including ODEQ) to develop
I shared trading program principles and designs. Those standards — which include: methods for quantifying
water quality improvements; protocols for verifying credits; and technology for tracking and reporting
on credits to the public — eased the approval process for the City’s permit. It also provided the City,
environmental groups, The Freshwater Trust, and others with a predictable and transparent platform from
which to run their trading program.
Agency With The Freshwater Trust’s business model, Willamette Partnership’s standards, and ODEQ’s
Support regulatory support, the City is now in the water quality trading business. The first pollution abatement
projects under the new permit will be planted this fall on both the mainstem and tributaries of the Rogue
River. The Medford model could be used by other utilities across the West.
The Klamath Tracking and Accounting Program

This summer, agencies and other stakeholders on the California and Oregon sides of the Klamath
Nutrient River Basin signed off on the Klamath Tracking and Accounting Program (KTAP) protocol. This effort is
designed to track bi-state progress toward meeting Total Daily Maximum Load (TMDL) goals for nutrient
and temperature reductions within the Basin. KTAP includes investments from the Oregon Watershed
Enhancement Board, PacifiCorp, and others. KTAP is using the same adapted program design and
protocols developed by the Willamette Partnership that the Rogue watershed is using. The first projects
there are likely to be implemented this fall in the tributaries to Upper Klamath Lake. KTAP opens the door
for the first nutrient trading programs in Oregon and California.

Trading

Willamette Partnership, The Freshwater Trust receive $1.5 million Grant from USDA
FUNDS TO DEVELOP A THREE-STATE REGIONAL AGREEMENT ON WATER QUALITY TRADING
Press Release: August 24, 2012

Willamette Partnership, along with The Freshwater Trust, received a $1.5 million grant from the Conservation
Innovation Grants (CIG) program run by USDA’s Natural Resources Conservation Service. Funding from the CIG
grant will develop a Joint Regional Water Quality Trading Agreement between Oregon, Washington, and Idaho
that provides clear and consistent guidance on water quality trading to achieve real water quality improvements
throughout the Pacific Northwest. Willamette Partnership will lead the effort, and The Freshwater Trust will match
USDA’s financial commitment. Oregon Department of Environmental Quality, Idaho Department of Environmental
Quality, Washington Department of Ecology, and US EPA Region 10 will also play pivotal roles in the project.

The grant builds on a $1 million CIG grant the two organizations received last year to operationalize water
quality trading in Oregon and The Freshwater Trust’s subsequent $8 million contract with the City of Medford’s
wastewater treatment facility to meet their regulatory compliance obligation while benefitting the watershed’s rivers
and streams and providing additional revenue for agricultural producers.

“We believe there are states around the nation that are on the cusp of having thriving water quality trading
markets,” USDA Secretary Tom Vilsack said. “These grant awards will help develop projects that create new
revenue streams for farmers and ranchers while they are helping to improve water quality.”

Work between project partners will begin this fall.
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Issue #103 The Water Report

CONCLUSIONS
Water Quahty WHAT WE HAVE LEARNED SO FAR
Markets There is no denying that convening, designing, and operating a water quality trading program is not

a simple undertaking. There are constant challenges to overcome. One EPA staffer often comments that
trading is not for the faint of heart. That said, enormous progress has been made, the potential is enormous,
and there are important lessons learned for others.
Lessons Learned include:
Do your homework: Every trading effort must start with careful thinking about feasibility before
Identify convening stakeholders or investing much financial or social capital. Willamette Partnership, for
example, looks for watersheds where someone is getting ready to spend at least $3 million over three

2 years on a technological solution that could be better achieved through restoration or conservation.
Identifying real demand is critical. State water quality agencies and EPA need to be supportive of
trading and invested in making it work. On the supply side, a group like The Freshwater Trust or
a soil and water conservation district needs to be in place to help landowners install high qu