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SECTION 1

Introduction

In November 2004 the Willamette Partnership had With the help of stakeholders and funding from
an idea about creating incentives to restore the ecosysh e U. S. Environment al Pr
tems we care about and depend on. We thought thatgeted Watershed Grant Program, over the last 2 %2
people with no regulatory obligation knew they couldyears the Willamette Partnership and its many part-
make profits restoring ecosystems that clean and coalers have developed the tools, templates, and market
our water and support the fish and wildlife we care infrastructure needed to implement just such a sys-
about, they would do it. We also thought that if peopleem. A marketplace for temperature improvements is
facing strict regulations to reduce environmental im- ready for business and the framework of a-multi
pacts could choose to pay others to restore streamsideedit marketplace where many types of ecosystem
vegetation, wetlands, flow, and floodplains to meet services credits are traded is in place. The Willamette
those regulations, they would do so. We thought thatPartnership has registered three riparian restoration
if regulatory agencies had technically sound and cregirojects with a significant number of temperature
ble ways to compare the benefits of restoration with credits on a new centralized credit registry and ex-
the impact being regulated, they would allow it. Fi- change tracking platform and the Partnership is pre-
nally, we thought that if credible and transparent infrggared to work with partners to register dozens of ad-
structure to support these transactions was in place tditional projects during the coming months. The
ensure integrity and protect the public interest in its framework is in place, and the Willamette Partnership
ecosystems, it would be accepted. Now, more than 4is poised to facilitate the first complete temperature
years later, we are a lot smarter about what it takes ttrade between buyers and sellers in the marketplace.
make that happen, and an ecosystem services mark@tais transaction can occur once legal issues that have
place in the Willamette Basin is well on its way to betemporarily postponed demand for temperature cred-
coming a reality. its are resolved.

The Willamette Partnership, its many active partners, and its consultants can count the following as major
complishments in the marketplace development process:

+ Created a tool to guide marketplace investment towaiutioigiy conservation and restoration areas in the
Willamette Basin.

+ Developed protocols to ensure that restoration projects meet high ecological performance standards.

+ ldentified technically sound methods for quantifying temperature credits generated from riparian shade re
ration, wetland restoration, flow augmentation, and wastewater reclamation and reuse, and made substal
progress in developing a path forward to do the same for floodplain restoration.

+ Determined that there is enough potential supply of temperature credits from restoration actions in priority
conservation and restoration areas in the Willamette Basin to meet the expected demand for temperature
its created by the Oregon Department of Envirot
daily load (TMDL).

+ Created an eaByuse temperature credit calculator that potential sellers in the marketplace can use to esti
mate how many credits they could generate if they restored riparian shade, wetlands, or flow.

+ Created screening tools that facility managers can use to develop compliance strategies that include trad
Facilities managers can also use a calculator to evaluate the temperature benefits from wastewater recla
or reuse.

Developing the Willamette Ecosystem Marketplace 10
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e+ Applied and tested a methodology to rapidly as:
generate multiple types of ecosystem service credits.

+ Worked with the Oregon Department of Environmental Quality to develop (1) agency policies that will en-
courage patrticipation in the marketplace and maximize investmenrpiiohtghestoration areas; and (2)
draft permit language that will allow dischargers to use temperature trading to comply with the requireme!
of the new Willamette temperature TMDL.

+ Created centralized market infrastrutt@eredit registry and exchange plafiotonregister, certify, bank,
and track different types of ecosystem service credits as they are generated, bought, and sold; created te
plates of contracts, agreements, and other documents needed to support transactions in the marketplace

We know what the ecological problems in the Wil- ture needed to enable these transactions to occur in a
lamette Basin are. We know what fo dod wher@ to  transparent and credible way.
improve conditions. We developed the techniques and In short, we made it possible for people with regula-
tools to translate the ecological benefits of things that tory obligations to buy the ecological services created by
need to be done into a temperature measurement thabikers who restore ecosystems. We made the tools tech-
strictly regulated. We created permit language that ennically sound so that regulators would allow this new
ables cities and businesses facing strict temperature liagifgoach and we put the infrastructupddne to make
in their discharge permits to pay people who can do thecredible so the public would accept it.
things that need to be done ecologically {sedtheir
temperature impacts. We created the market infrastruc-

Origins of the Willamette
Marketplace

An Opportunity in the Willamette Basin

When functioning properly, the Willamette River
and its tributaries would naturally have lots of dis-
persed, colvater habitat for salmon, steelhead, and
trout. But changes to the environment that keep our
farms and forests productive and our cities clean and
safe have decreased the availability of the right type of
coldwater habitat in the right places, at the right times
of year. As a result, current temperature conditions in
the river are not good for native species that reside in
and visit the river. To help these species thrive, the
riverds temperature condition

Developing the Willamette Ecosystem Marketplace
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The Oregon Department of Environmental Quality ~ An ecosystem marketplace, on the other hand,
responded to this problem by designing a temperatusgould encourage restoration of streamside vegetation,
TMDL for the Willamette Bagina regulation that wetlands, and gravel in river channels by people who
requires permitted entities that contribute to the have no regulatory obligation to do so. In addition to
warming of the river to reduce their impact. Underth&k e e pi ng t he ri ver water c
TMDL, municipal and industrial dischargerswhore-i nf r astructuredé6 would cre
lease clean but warm water to the river are required teonditions that fish and wildlife need. In addition,
meet very specific temperature load limits. The final marketdriven restoration projects in the Willamette
Willamette temperature TMDL was signed in SeptemRiver and its tributaries would produce a wide variety
ber 2006. of other ecological benefits, such as habitat for other

Development of the TMDL created an opportunitySpeCies’ erosion control, water storage, and filtration.
in the Willamette Basin to establish an ecosystem szrbus’ an ecosystem marketplace could be used to
ketplace where multiple types of ecosystem credits achieve largscale ecological goals and not just reduce
could be created and traded. The temperature TMDLLNE COSt Of regulatory compliance.
created the needed catalyst to build a framework that Those with permits to discharge clean but warm
serves the emerging temperature market, butitalsowat er have not generally
laid the foundation for the transactions involving a  acquire natural infrastructure to meet their permit re-
wide range of other credits for fish and wildlife habi- quirements or mitigate their impacts. Likewise, land-
tat, water quality and quantity, and more. Significantowner s who coul d choose t
demand for temperature credits would be created bystructure have not had the financial capacity or incen-
the TMDL because options to meet the requirementstive to do so. If those required through permits to re-
under the regulation are limited. One expensive optiafuce water temperature could pay for others to create
is to install technology to cool water before it is dis- the natural infrastructure that provides the conditions
charged to the river. Such solutions achieve the de- that fish nedfl including cool watérthen both per-
sired enabf-pipe conditions and ensure regulatory  mit compliance and significant ecological restoration
compliance, but they do little to improve river condi- could occur simultaneously.
tions that fish depend on.

U.S. EPA Targeted Watershed Grant

In November 2005, the Willamette Partnership re-
ceived a 2 Wear Targeted Watershed Grant worth
$779,000 from the U.S. Environmental Protection
Agency. The grant was to fund initial development of
an ecosystem marketplace, with a particular focus on
temperature objectives. The marketplace was to be
designed to eventually accommodate trades of credits
or currencies for a range of other ecological services
and to enhance general watershed integrity and func-
tion in the Willamette Basin.

Developing the Willamette Ecosystem Marketplace 12
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The overall goal of the project was to develop the Willamette Basin so the marketplace could be struc-
technical, legal, and regulatory frameworks needed teured to encourage activities in those locations and
facilitate exchanges of ecosystem service credits thathus produce multiple ecological benefits.

improve ecological health and sustainability in the Wil- _ o
lamette Basin. The ideal initial ecosystem marketplacédSk 2. Credit Definition and Currency

would have the following characteristics: Developmenti How can the ecological
. Be trusted by regulated parties, private land managP€néfits of restoration actions be trans-
ers, regulatory agencies, and the public lated into units of measure people under-
«  Meet specific TMDL objectives for reducing tem-  St@nd and want to buy?
perature in the Willamette river In ecosystem service markets, offset credits are the

unit of trade. Offset credits can be measured in a vari-

ety ways, such as tons of carbon, acres of wetlands, or

kilocalories per day of water temperature. The credit
definition process establishes the basis for calculating
the credits that would be generated from different
types of restoration projects. For the Willamette Eco-

. Be capable of facilitating transactions in a vari-system Marketplace, this meant working to develop
ety of ecosystem service credit types that addrespeactical and technically sound methods for quantify-
full suite of ecological values. ing the water temperature reductions that would result

from wastewater reclamation and reuse, flow augmen-

tation, riparian shade restoration, wetland restoration,
and floodplain restoration. Currency development re-
fers to examining the feasibility of a common or
ouniversal 6 currency that
service credits (temperature reduction, wetlands habi-
tat, carbon sequestration, etc.) could be translated into

Task 1: Market Appraisai Who need's for use in comparing or exchanging credits.
what types of credits for what purpose,
and can supply be created through eco-
logical restoration actions?

+ Drive investments to the restoration actions that wil
provide the greatest environmental return to the Wi
lamette watershed

» Provide financial incentives for land managers to
restore ecological values in priority areas

The project work was broken down into five tech-
nical tasks: a market appraisal, credit definition and
currency development, temperature credit portfolio,
development of the marketplace infrastructure, and
market transaction. The technical tasks are summa-
rized below.

The market appraisal involves analyzing the de-
mand for different types of ecosystem service crediti®
(in part by quantifying temperature reduction obliga-£%8
tions under the TMDL) and developing an under- ;
standing of the potential supply of credits, when andfs
where they are located, and who would generate the
Because the primary goal of the Willamette Ecosyst§
Marketplace is ecological restoration, an important
aspect of assessing the supply of credits was deter
ing where the higpriority restoration areas are in the

Developing the Willamette Ecosystem Marketplace
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Task 3. Temperature Credit Portfolid Is it  between buyers and sellers. Agope, docu-
possible to reach the goals established jn ~ mented measurement criteria, performance standards,
the temperature TMDL and create and verification protocols for cregénerating activi-

g . ) ties help ensure their quality, and restoration projects
significant other environmental benefits by P : quatity prol
] need to be monitored over time to ensure that they
restoring ecosystems?

continue to provide the ecosystem services that give
Credit portfolios are developed at two scales: basitheir credits value. These and other regulatory, ad-
wide and sitspecific. The basinwide portfolio reflects ministrative, and transactional components of the
investments that, if implemented, would result in at- marketplace require a host of documents, databases,
tainment of the Willamette TMDL for temperature  written protocols, agreements, and regulatory instru-
and provide other ecological benefits. Thesgéeific ~ ments that together make up the marketplace infra-
portfolio characterizes the potential for a specific sitestructure.
to generate multiple types of restoratedated credits

for sale or trade in a muttiedit marketplace. Task 5: Market Transactiom Can we

make a deal?
Task 4: Marketplace Infrastructurd If

] The goal of this task was for the Willamette Part-
people restore ecosystems instead of

nership to coordinate, facilitate, or support one or

building onsite or endof-pijpe controls, more real temperatureducing actions as credit trad-
what systems need to be in place to ensure ing or banking transactions under the auspices of the
that restoration actions are real and are Willamette Ecosystem Marketplace. This included

selecting, researching, and evaluating potential trans-

action projects and working with agency staff to aug-

Ecosyst_em marketplaces require umque_ ImcraStrucr'nent regulatory language to allow temperature trad-
ture to register, track, and account for credits and en-

ing as a TMDL compliance option.
sure their validity and quality through time. A central-
ized credit registry is needed to operate a credit ledger The activities, products, and results of Tasks 1
and the accounting tools that track ecosystem servicérough 5 are described in detail in the following
credits. An administrative and electronic exchange chapters.
platform is needed to track and report transactions

being managed over time?

Background on Ecosystem Services Markets

Why Do We Need an Ecosystem Services
Marketplace?

As a society, we generally value clean air, clean public funds for conservation purposes. There are
water, fish and wildlife, and natural landscapes. Thisalso many regulations that constrain activities deemed
concern is demonstrated consistently in polls and harmful to the environment, like destroying endan-
validated by the willingness of voters and policymakgered species habitat, harming migratory birds, or
ers at all levels of government to approve the use ofharvesting fish beyond a legal limit.

Developing the Willamette Ecosystem Marketplace 14
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During the last 30 years, we have made progress
addressing some of the most visible and egregious

sources of environmental degradation by applying The Willamette PartnershijpThe Willamette

landmark environmental laws such as the Clean Wat Partnership is a coalition of conservation, city, busit
Act, National Environmental Policy Act, and Endan- farm, and science leaders committed to in¢reasing
gered Species Act. These laws were intended to ad- pace, scope, and effectiveness of conservation in tt

dress specific environmental problems, such as induy ~ Willamette Basin. Board members represent the m:
trial and wastewater discharges into rivers and streary ~ diverse interests in the basin that have a stake in it:

sitespecific habitat damage, and impacts on individug  €cological and economic future. Board members he
species. long history of working together to build the

relationships needed to form a consensus pn innov
conservation action. The Willamette Partnership be
that restoring the health of an ecologically, socially,
economically complex watershed like the Willamett
require a coordinated approach that no jurisdiction,
agency, or private interest has the resources or inct
to undertake alone.

14

Over time, the limitations of compliance options
within existing regulatory frameworks have become
increasingly clear. For example, regulations are often
effective for stopping or limiting harmful acts, but
they may not be particularly effective for encouraging
positive or restorative actions. There is growing con-
cern that sitdy-site, specidsy-species, and pHig-
pipe approaches to conservation do not create the in
centives needed to restore and conserve the ecosys

tems that sustain the resources we depend on and care
about. trend of major declines in native habitat, plants and

_ ) o ) animals, and clean air and water. Development pres-
Worldwide, there is growing interest in the use of , . , . . .
sure is projected to continue, especially in the Wil-

mar!< etbased approa.ches for conserving ano! reStorIni%lmette Valley. Even with existing federal and state
the important ecological processes that provide ser-

vices to people. These

regulations, it is likely that ecosystem health in the Wil-
qecogg.st.em.setrV| Qe i ermbince

i amette Basin will continlie to degrade, undermining
duced by intact ecosystems:-meihaged forests, . ~

; ning river floodolai _ band fOI_the regionds economy, nat
unctioning river floodplains, contiguous bands of di- ity of life. Given the current situation, it is difficult to

verse streamside shrubs and woodlands, and health%lvoid the conclusion that something more is needed to

wet prairies and wetlands. When these ecosystems are
protect and restore the natural resources we value.

allowed to do their work, they purify, cool and store _ o _
reduce or prevent damage from flooding; they im-  Strate alternative compliance options within the regula-

prove pollination; and they provide fish and wildlife 0"y approadh options that reduce the cost and con-

habitat. The shift worldwide is toward quantification flict of compliance with regulations while delivering
of these ecosystem services so the people who can lroader ecological results. One way the Partnership is

store and maintain them can get paid for doing so. d0ing this is by leading the effort to build the Wil-
lamette Ecosystem Marketplace, which uses market

It is also clear that despite significant investments based incentives and a new suite of tools to drive in-

in land protection and restoration, conservation is not . o .
) _ _ vestment toward ecological priorities in the Willamette
occurring at a scale that will substantially reverse theBasin

Developing the Willamette Ecosystem Marketplace 15
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What Is an Ecosystem Services Marketplace?

An ecosystem marketplace is an organizational C| ean Water Services (the
structure that leverages the power of economics withinvested approximately $12 million to restore stream-
landowners and others investing to protect, restore, side vegetation that actually improved conditions for
and maintain ecological values such as clean air, clefish, instead of spending $60 million in refrigeration
and abundant water, fish and wildlife habitat, and technology that would have guaranteed compliance
other ecosystem opr oduc thsproviddd fitle erfifofmergtagbergefital | 'y co
ered public goods. These goods typically are not
bought and sold in the way that food, building prod-
ucts, and manufactured goods are, and protecting
them for the benefit of everyone usually does not of-
fer the same type of financial rewards. An ecosystent An ecosystem marketplace would tap into sources
marketplace changes that dynamic by making ecosys- Of investment that currently are not participating

There are many other advantages to developing an
ecosystem marketplace that complements existing
environmental regulations:

tem servicés temperature or pollution reduction, wa- in coordinated conservation activities. This in-

ter purification, carbon sequestration, habitat preserva- Creases the scope and scale of investment in con-
tion, natural flood control, and safotradable items servation, providing additional ecological benefits
that can be priced and sold. for the public.

In the Willamette Ecosystem Marketplace, regu- * An ecosystem marketplace would provide greater
lated entities that spend millions of dollars each year ~ €cological benefits at lower cost to the regulated
on environmental compliance will be able to pay farm- Parties, with the potential to reduce the costs of
ers, foresters, and other land mangers for ecological ~900ds and services to taxpayers and consumers.
restoration actions that control or offset impacts more
effectively than traditional, sfigecific approaches to
compliance do. Payment occurs through the purchase
of offset credits generated once a landowner com-
pletes a restoration project and registers the credits
sale in the marketplace. As an example, cities and i
dustries that are required to reduce the impact of the
discharges of clean but warm water into rivers and
streams would be able purchase temperature offset
credits created when land managers plant streamsic
shade trees, restore wetlands, or reconnect floodpla___
so that water is cooled naturally.

Restoration of natural processes has the potenti
to create substantially more benefits to the larger ec=
system than traditional engineered approaches to e » :
ronmental compliance, and in many cases it may be = ———
less expensive. In a grotrdaking temperature trad-
ing program in the Tualatin River Basin, for example,

Developing the Willamette Ecosystem Marketplace 16
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+ Development of industrial sites in the Willamette « Rural landowners find it increasingly difficult to
Valley is severely constrained because land zoned remain profitable. Generating ecosystem service
for industrial use within urban growth boundaries  credits can create a new source of income, thereby
tends to be wet, requiring significant mitigation. A diversifying revenue for rural landowners and pro-
functional ecosystem marketplace will increase the viding society with ecological benefits.

availability of large, ecologically significant mitiga- . these reasons and others, the Willamette Part-
tion banks that have mitigation credits to sell. Thi%ership has pursued development of an integrated
exp.edit_es development where it belongs while di'ecos.ystem marketplace in the Willamette Basin that
recting investment in conservation to the areas iy accommodate the sale of multiple types of offset
that will provide the greatest environmental bene'credits, representing many different ecosystem ser-
fits. vices.

Developing the Willamette Ecosystem Marketplace
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SECTION 2

Roles and Responsibilities

A host of individuals, businesses, organizations, Oregon Department of Environmental Quality, the
associations, municipalities, educational institutions, U.S. Environmental Protection Agency, and other
and agencies played a role in the development of thegovernment agencies participated extensively in every
Willamette Ecosystem Marketplace. Briefly, the effortstage of the project, both formally on the steering
was led by the Willamette Partnership with the aid of committee and task teams and informally through re-
its board of directors and partners and a project steexiew and advice as the project progressed. Roles, re-
ing committee. The Midillamette Valley Council of sponsibilities, and the administration and management
Governments acted as t h efthdprojdctaam desdribed ifPraoretdetadl betow.i p 0
fiscal agent. Much of the technical work was done by a . .
consulting team consisting of David Evans and AssoP roject Organlzatlon
ciates, Inc. and CH2M HILL. This was augmented
with work by Parametrix and three limidedation
task teams. Extensive financial afdnd services

Willamette Partnership and its Partners

The EPA Targeted Watershed Grant was awarded

were provided by project partners and friends. Cleany, yhe willamette Partnership in November 2005 after
Water Services, Defenders of Wildlife, the City of Al- being nominated by Oregon Governor Ted Kulon-
bany, the City of Eugene, the Association of Clean

Water Agencies, The Nature Conservancy,

goski and the Confederated Tribes of Grand Ronde.
~C . and th_e The original proposal included letters of support from
Long Tom Watershed Council, in particular, supplied, Oregorbased organizations who saw value in pur-

regular, consistent, and practical regulatory and techghing an ecosystem marketplace. Supporters included
cal expertise that was invaluable. Representatives from, following:

American Heritage Rivers Initiative Clean Water Services

Oregon Association of Conservation Districts
Associated Oregon Industries

Oregon Business Association

City of Albany

Oregon Business Council

City of Eugene

Oregon Department of Environmental Quality
City of Portland

Oregon Environmental Council

City of Salem

Oregon State University

Developing the Willamette Ecosystem Marketplace

Portland State University

Conifer Group

SOLV

Defenders of Wildlife

University of Oregon Institute for a Sustainable
Environment

Heritage Seedlings, Inc. Wildwood Mahonia

Oak Lodge Sanitary District

Willamette Riverkeeper

Oregon Association of Clean Water Agencies
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Development of the Willamette Ecosystem Mar- ance and decisions. In addition, the Willamette Part-
ketplace was led and managed by the nonprofit Wil- nership Executive Committee participated isicday
lamette Partnership, a coalition of conservation, mu- day project oversight activities and served on the
nicipal, industry, agriculture, development, and aca- project steering committee. Much of the outreach
demic leaders who represent the interests needed tofor the project was conducted by board members,
develop consensus on innovative conservation policywho have extensive business and political contacts.
and action in the Willamette Basin. The project man-Board members worked to ensure that project devel-
ager was Willamette Partnership Executive Director opment occurred in an open and transparent manner
David Primozich. and helped to create opportunities for stakeholder

i i - input f k.
The Willamette Partnership was responsible for the > and feedbac

strategic direction, general oversight, and stakeholder During the 2 Y2 years of the project, the Wil-
access needed to establish the Willamette Ecosysterlamette Partnership Board of Directors maintained a
Marketplace. The organization also convened, coordibroad view of the marketplace and helped the pro-
nated, and otherwise supported the activities of the ject stay focused on the financial and ecological
project steering committee and task teams, supervisdxnefits of an integrated, mualedit marketplace,
contractors and consultants, and was responsible fomot just a water quality trading program. The board

all project deliverables associated with-fyradéd also worked on policy issues connected to the mar-

activities. ketplace. In February 2007, it made the key decision
that the Willamette Partnership would take on the

Board of Directors responsibility of managing the basic marketplace in-

The Willamette Partnership Board of Directors mefrastructure, until another organization could step
quarterly throughout the project to inform and direct into that role.
the project management staff and offer strategic guid-

The following people serve on the board of directors:

+ Bill Gaffi (President), General Manager of Clean Water Services, the wastewater management service
the Tualatin River Basin

« John Miller (Vice President), President of Wildwood, Inc., an urban design and development firm
+ Sara Vickerman (Secretary), Senior Director of Biodiversity Partnerships for Defenders of Wildlife
+ Mike Burton, Vice Provost and Executive Director for extended studies at Portland State University

+ David Hulse, professor of Landscape Architecture at the University of Oregon and former chair of the
Landscape Architecture department

« Jim Irvine, president of The Conifer Group, a multifaceted real estate development company

» Mark Krautmann, past president of the Oregon Association of Nurseries and the founder and owner o
Heritage Seedlings Nursery

+ Marv Lewallen, Weyerhaeusero6s Environmental A

« Tom Lindley, partner in the Portland office of the law firm of Perkins Coie LLP
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e« Dean Marri ottt , Director of Portl andds Bur eau

+ John McDonald, Executive Director of the Oregon Association of Conservation Districts and Director ¢
the Tualatin Soil and Water Conservation District

+ Jack McGowan, Executive Director of SOLV, an organization that builds community though volunteer
action

+ Chris Mercier, Confederated Tribes of Grand Ronde Tribal Council member

+ John Moriarty, Statewide Coordinator for the Network of Oregon Watershed Councils
+ Liz Redon, North Santiam Watershed Council Coordinator

+ Travis Williams, Executive Director of Willamette Riverkeeper

+ Duncan Wyse, President of the Oregon Business Council, a nonprofit organization of business execut

The Willamette Partnership also received vital financiatkand support foits activitiesrom:

Clean Water Services

City of Albany

City of Eugene

Defenders of Wildlife

Oregon Business Council

Oregon Department of Environmental Quality
Oregon Association of Clean Water Agencies
Associated Oregon Industries

City of Portland

City of Salem

Conifer Group

Heritage Seedlings Nursery

Long Tom Watershed Council

Network of Oregon Watershed Councils

Oak Lodge Sanitary District

Oregon Association of Conservation Districts

Oregon Business Association

Oregon Department of Agriculture

Oregon Department of Fish and Wildlife

Oregon Department of State Lands

Oregon DepartOregon Economic and Community
Development Department

Oregon Environmental Council

Oregon Governor's Office

Oregon State University

University of Oregon Institute for a Sustainable
Environment

Portland State University

SOLV

Wildwood Mahonia Nursery and Vineyard

Willamette Riverkeeper

Mid -Willamette Valley Council of
Governments

The MidWillamette Valley Council of Govern-  and other revenue and expenses, contracting services,
ments is the fiscal agent for the Willamette Partnershéihd reporting.

and provided staffing, fiscal management for grants
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Project Steering Committee
The project steering committee consisted of the On the project steering committee, stakeholders
Willamette Partnership Executive Committee and twovorked closely with project staff, the consultant team,
additional board members, regulatory agency staff, and task teams; participated directly in development of
interest group representatives, landowners, and othethe marketplace; and provided input and guidance dur-
individuals with knowledge and interest in marketpladeg the various stages of the project. Throughout the
development. The committee met monthly for the  marketplace development process, the project steering
first 1 % years of the project and then occasionally committee focused on the issues related to water tem-
after that as needed. There was less need for guidangerature trading and transactions. Key contributions
from the steering committee as the project progresseef the project steering committee included pushing for
and attention shifted to completing tasks and project simpler, more easily understood marketplace docu-
deliverables, rather than setting the direction for mariments and protocols, acting as a sounding board on
ketplace development. policy issues, and encouraging the development of a
centralized market structure instead of decentralized
or facilitated.

The following people served on the project steering committee:
» Bill Gaffi, Clean Water Services
+ Neil Mullane, Oregon Department of Environmental Quality
+ Ranei Nomura, Oregon Department of Environmental Quality
+ Sonja BjorfHansen, Oregon Department of Environmental Quality
+ Bobby Cochran, Clean Water Services

» John Miller, Wildwood Mahonia

+ Allen Henning, U.S. Environmental Protection Agency

+ Claire Schary, U.S. Environmental Protection Agency

+ Sara Vickerman, Defenders of Wildlife

+ Gina LaRocco, Defenders of Wildlife

+ Bob Deal, U.S. Forest Service

+ Travis Williams, Willamette River Keeper

+ Marv Lewallen, Weyerhaeuser Company

» Louise Solliday, Department of State Lands

» Cathy Macdonald, The Nature Conservancy

» David Hulse, University of Oregon

« David Wester, Oregon Association of Conservation Districts

» Ray Jaindl, Oregon Department of Agriculture

e« Jane Bacchieri, Oregon Governords Office
+ Peter Ruffier, Metropolitan Wastewater Management Commission
+ Larry Devroy, Port of Portland

+ Tom Paul, Oregon Water Resources Department
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Scientific and Technical Work

Clean Water Services

Staff of Clean Water Serviteswastewater man-  ture ecosystem services at individual restoration sites.
agement service that has been instrumental in devel@r Clean Water Services, Parametrix applied-a multi
ing and implementing water quality trading in Ore-  parameter accounting methodology to restoration sites
gom provided regulatory assistance and coordinatedo quantify significant ecological values, beyond just
technical aspects of t heempeeature, ehatpdcdr fotn Gestoratisn eParanme®i .
included work by Charles Logue, Clean Water Ser- also participated heavily in development of the Eco-
vicesd Director of Regulsgten Cradit Refidtrg whicls recordshand tracks eradg
scientific and technical contractors, and Bobby Cochits in the marketplace.
ran, who managed market appraisal and marketplace
infrastructure tasks. Task Teams

Guided by input from the project steering commit-
tee and the Willamette Partnership Board of Directors,

Much of the technical work for the Willamette project staff convened and coordinated three teams of
Ecosystem Marketplace was done by consultants  experts and key stakeholders for various marketplace
David Evans and Associates, Inc. and CH2M HILL. development tasks. The task teams were intensive, lim-
Among other things, the consulting team analyzed jted-duration work groups that provided input, data,
temperature reduction obligations under the TMDL, and guidance to project staff and consultants.
assessed potential credit definition methodologies, de-
veloped a thermal credit calculator, researched existing

Consulting Team (Technical)

credit trading programs, developed marketplace infra-

structure documents and protocols, designed a central- [ -

ized credit registry, helped prepare for a transaction,
and worked to develop permit language that would
allow temperature trading as a compliance option.

Additional Consultants (Scientific)

The Willamette Partnership also contracted with
scientists David W. Hulse (University of Oregon) and
Stanley VGregory (Oregon State University) to inves-
tigate the scientific foundation of potential method-
ologies for defining temperature credits from flood-
plain restoration. Additional scientific work was done
by Parametrix under contract with the City of Albany
and Clean Water Services. For the City of Albany,
Parametrix developed and applied a rapid assessment
methodology for evaluating existing and potential fu-
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Synthesis Map Working Group

The Synthesis Map Working Group met quarterly  Te following organizations were represented in

fc?r the last year of the project to guide. the GIS gna'ythe Practitioners Working Group: the Willamette Part-
sis needed to+delineate the conservation priorities nership, Clean Water Services, Yamhill Soil and Water
synthesis map, as described in Chapiere team Conservation District, Tualatin Soil and Water Con-
consisted of representatives from the Oregon De-  gapyation District. SOLV Long Tom Watershed
partment of Fish and Wildlife, Oregon Habitat Joint Council, Marys River Watershed Council, The Nature
Venture, The Nature Cohse'rvan.cy, Th_e Wetlands  conservancy, Greenbelt Land Trust, McKenzie River
Conservancy, Oregon Biodiversity Project, Oregon Ty,st Oregon Habitat Joint Venture, Willamette

Parks and Recreation, Oregon Department of Envi- Riverkeeper, Good Company, Parametrix, the Oregon
ronmental Quality, Defenders of Wildlife, Willamette Department of Environmental Quality, the U.S. Envi-
Futures (at Oregon State University), and the Wil-  ynmental Protection Agency, and the U.S. Fish and
lamette Partnership. The revised synthesis map re- \ydlife Service. The group was convened jointly by

flects more recent vegetation and land use data, use§he Nature Conservancy and Willamette Partnership.
consistent spatial units to delineate-pigirity con-

servation areas, and includes a confidence rating systransaction Working Group
tem to convey the accuracy of the data sets. These The transaction working group work intensively

changes make the synthesis map more meaningful t%ver a ZAmonth period to develop key credit trading

conservatior_1 qrganizations and more agcurate with ‘documents, such as the credit exchange and registra-
regard to existing land use and vegetation than P'€V%ion agreements (see Section 6). These documents hell
ous analyses were. to support neaterm credit transactions by outlining

(1) buyer and seller responsibilities in exchanging cred-

Practitioners Working Group its, and (2) credit owner and registrar responsibilities in

The Practitioners Working Group brought to- registering credits. The transaction working group
gether diverse restoration practitiohehe potential ~ consisted of representatives from the City of Eugene,
suppliers of credits in the Willamette Ecosystem Marthe Long Tom Watershed Council, a private land-
ketplac@ during the second half of the project. The owner, and the City of Albany.
gr c.).upés p.ur.pose yvas _t 0 iTQctnr?l(falml'eé’ ocesses for proj
identification, planning, implementation, mainte-
nance, reporting, certification, and payments for off- A technical team met several times in the summer
set credits that would help ensure practicat, high of 2006 to explore ways of quantifying the ecological
quality restoration in the Willamette Basin. Among itsoutputs of floodplain restoration in the Willamette
activities, the Practitioners Working Group prepared Basin. Members included scientists from the Univer-
a white paper that explored structural and regulatory sity of Oregon and Oregon State University and repre-
incentives to encourage participation in the market- sentatives from the Oregon Department of Environ-
place and developed a mii#ied credit quality rat- mental Quality, the Willamette Partnership, and pri-
ing system for temperature credits. The group also Vvate consulting firms.
developed minimum riparian planting protocols for Two main concepts emerged from the technical
shade restoration projects that are designed to genet- € a m: Ostepping stonesd a
ate temperature credits. density conversion.
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0OStepping stonesd r ef er andtthe U.8. Erviohmeital PratefctioraAggncy orgpire-
located areas in the river characterized by reduced temnted by Alan Henning and Claire Schary, were both
perature or improved habitat for migrating salmonid actively involved in multiple task teams and the steer-
species or both. The fish density conversion conceptiigy committee, providing valuable feedback and sup-
based on a datatensive model that incorporates habiport throughout every stage of the project.

tat characteristics into estimates of the impact of water

temperature on salmon productivity. (See Step 4 of  Stakeholder Communication, Outreach,
Chapter 4 for more information.) Initial research on tféd Involvement

stepping stones concept was completed in 2007, and  The project steering committee and task teams
additional research is under way. The fish density coMere the primary mechanism for active stakeholder
version concept also is being explored for applicatiorParticipation and involvement at all stages of market-

in the Willamette Ecosystem Marketplace. place development. Stakeholder communication and
outreach was conducted through the individual efforts
Additional Organizationa| of the members of the Willamette Partnership Board
of Directors and project staff. Executive Director
Elements David Primozich accompanied members of the steer-
Government Agencies ing committee and the Willamette Partnership Board

) _of Directors to numerous meetings and conferences of
The Oregon Department of Environmental Quality , . .
stakeholder interest groups to deliver presentations

and the U.S. Environmental Protection Agency playegnd get feedback on framework development. In addi-

a centr_al role in deve.lopment of the_ ecosyst_em mark%tdn, a Web site posted during the last year of the pro-
place, in part by serving on the project steering com-.

_ _ _ ject describes ecosystem marketplaces work, the Wil-
mittee and project task teams. The project managemlent . ~

fruct desi dt ici amette Partnershipbds eff
S_ ruc ure.was e5|gn§ 0 encourage agency par 'C'pgﬁd publications that document the marketplace devel-
tion and involvement in marketplace development. In

) i opment process. The challenges of building an inte-
fact, the U.S. Environmental Protection Agency, U.S. , .
grated ecosystem marketplace require a diverse set of

Fish and Wildlife Service, U.S. Forest Service, Oregon . . . . .
_ _ Spaces for information sharing and decision making. It
Department of Environmental Quality, Oregon De-

was important to have a core group of stakeholders
partment of State Lands, Oregon Water Resources De-

) Involved in all aspects of the project, but it was also
partment, and Oregon Department of Agriculture all . . . .
) i important to reach out to diverse audiences to build
were represented on the steering committee or task
teams. Less formally, agency personnel worked with
project staff and consultants via meetings and cons
tions to clarify the supply and demand for offset cred
its, identify and resolve policy issues that affect the
marketplace, modify permit language, and update .
internal management directive to guide trading of eclsss
system service credits as a compliance option. The g8
gon Department of Environmental Quality, repre-
sented by Neil Mullane, Ranei Nomura, Sonja-Bjorn Stsss
Hansen, Pamela Wright, Ryan Michie, and Pete Dal = oy

awareness and seek feedback.
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SECTION 3

Market Appraisal (Task 1)

Assessing supply and demand for the potential Wilbles and regulations that require people who impact
lamette Ecosystem Marketplace was a challenging the environment to buy credits to offset those dam-
process. Supply and demand work differently in eco-ages) and voluntary (such as people purchasing carbon
system markets than in markets for other kinds of  credits to offset their own carbganerating activities
goods and services. In ecosystem markets, supply isor a municipal or industrial discharger seeking an alter-
driven by the existing natural resource base and the native to costly investments in new infrastructure).
willingness of landowners to manage their lands to Regulatory drivers are likely to stimulate the greatest
produce ecosystem senvicegher actively through volume of trades and demand. Other factors that
restoration projects or passively by leaving a portion shape supply and demand include transaction costs,
of the landscape to function naturally, without inter- uncertainty, ecosystem dynamics, and the political en-
ference. When it comes to demand in an ecosystem vironment.
market, the drivers are both regulatory (in the form of

Major Accomplishments

Assessment of marketplace potentiaDetermined that temperature could be a viable market in t
Willamette Basin, and that the potential supply of shade-pribigly conservation areas along tem-
peraturampaired streams is more than enough to meet the demand for temperature credits cre  :d by
the TMDL.

Synthesis mapDelineated areas in the Willamette Basin where rivers and streams are temper: e im-
paired and there is agreement among a variety of conservation organizations that restorationi  high
priority. This oO0synthesis mapo6 can be used to
refine the synthesis map, incorporate more recent data, and develbpsgeavepatial tool that will

make the map data readily available for users. The Oregon Department of Environmental Qua  ex-
pects to use data from the synthesis map as it sets its priorities for TMDL implementation.

Market analysis.Characterized the drivers for various potential ecosystem service markets intl ~ Nil-
lamette Basin, analyzed the potential demand for wetland mitigation credits in the basin, calcu  :d the
demand for temperature credits created by the Willamette temperature TMDL, and identified p  ntial
buyers of temperature credits, based on the requirements of the TMDL; also compiled and ma  :d the
potential supply of temperature credits that could be created through restoration of riparian shi  along
the Willamette River and its major tributaries.
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Market Appraisal Process

Step 1: Synthesis MapCreated a synthesis map Step 4: Temperature Reduction Obligations
of conservation and restoration priority areas based @ccording to the TMDL. Reviewed the final Wil-
existing plans, documents, and stakeholder input. Themette temperature TMDL to quantify demand for
map includes responsibilities identified in the Wil-  water temperature reduction credits in terms of kilo-
lamette TMDL for temperature and points to oppor- calories per day (kcal/day).

tunities for investment. .
Step 5: Demand for Wetland Credit3Norked

Step 2: Market Characterizationidentified cur- with the Department of State Lands to quantifth€l)
rently functioning and potential future ecosystem mamumber of wetland mitigation credits scheduled to be
kets in the Willamette Basin and characterized their available from existing wetland banks or banks in the
drivers, participants (regulatory agencies, buyers, an@rocess of being established; (2) the number of credits
sellers), and potential growth. needed to mitigate the impacts associated with some
of the largest expected sources of development; and

Step 3: Promising Marketsldentified markets _ ) oo )
(3)representative prices for wetland mitigation credits.

that are ripe for inclusion in the Willamette market-

place, meaning markets where the demand for credits Step 6: T ture Supplv Using Shadelator
is high and the ecological and economic return on in- €p . Temperatre supply L'sing sha '

vestment would be relatively quick (within 5 years). Compiled data that calculated and mapped,-&dt00

increments along much of the Willamette River and its
major tributaries, the estimated temperature reductions
that would occur if riparian vegetation were restored.

What the Market Appraisal
Revealed

Thanks to earlier work by conservation organiza- other native plants and animals. Priority areas for res-
tions, Oregonds publ i c udonation leavedheeh eseldishedaanddnarsy eclogeal a
eral natural resource management agencies, there akestoration activities have been identified. These prior-
ready is considerable information about which areas iof areas are likely to supply water temperature reduc-
the Willamette Basin are most important to restore totion credits and other types of credits to the Wil-
improve conditions for coldtaterdependent fish and lamette marketplace.
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Demand for ecosystem service credits is strong loads of most other point sources in the middle and
when environmental regulations are enforced and wHewer Willamette are below what they were allocated
a permitteeds ability t anderthenMDl, sovitiey hlave littke grund need foo n s
traditional approaches is limited or would require largeredits.)

expenditures. In these situations, an opportunity to . _— L :
P PP y Given the limited number of parties in the Wil-

meet regulatory requirements using markets creates de- . . .
_ ' . lamette Basin needing temperature credits, a fully op-
mand for environmental offset credits, as long as it is

, . . . erational financial exchange platform is not needed at
easier and more efficient to participate in the market

o ) : i N this time; however, some new and unigue infrastruc-
than it is to comply with regulations using traditional . . . .
ture will be required, such as a credit registry. The reg-

options. Thus regulatory agencies play a key role in cre- . . .
F_) g .ry g play y |s?ry is used to register, track, and account for credits
ating demand for credits, both through the regulatory . . . . .
i , _~to ensure their validity and quality. This registry func-
standards they establish and through particular policies . . . .
. L tion is essential because ecosystem services credits re-
that ease or complicate participation in the market. . . . . .
tain their value only if the restoration project that gen-
In the Willamette Basin, regulatory requirements erated them continues to perform its specified ecologi-
create significant demand for wetland mitigation and cal function. Thus, the Willamette marketplace will
water temperature reduction credits; however, demameed infrastructure to track ongoing management,
for temperature credits is concentrated in a limited gaoenitoring, and reporting regarding restoration pro-
graphic region (the upper Willamette Basin) and in- jects that generate credits sold in the market. (See
volves only a few parties, the largest of which are theChapter 6 for information on the credit registry and
cities of Albany and Corvallis and the Eugene other marketplace infrastructure.)

Springfield metropolitan area. (The current thermal e
pring P ( The market appraisal indicates that the total poten-

tial supply of temperature credits from shade in the
Willamette Valley in priority areas alone is 5 billion
kcal/day (not taking into consideration how many
landowners would actually conduct restoration pro-
jects on their property). This supply is more than ade-
guate to meet the total expected demand of 3 billion
kcal/day in the Willamette Basin created by the tem-
perature TMDL, and riparian shade is only one of
many types compliance strategies that could be em-
ployed.
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Lessons Learned

Focus the market appraisal on the information Monitor the market. Understanding market sup-
that is most relevant to your situation and ply and demand is an ongoing process because the
objectives.It is important to understand the general market is always changing. If there is not already a
contour of supply and demand, including the generalstructure for monitoring the market and making mar-
amount, time frame, sources, and geographic range Rét information available to others, resources may
the demand. But key questions can be answered witiveed to be allocated to do so. Monitoring the market
out comprehensive data about every asptwt is easier if the number of trades is small.
market. For example, the Willamette marketplace ap- N

. - When writing TMDLSs, make sure that they are
praisal focused on current demand for wetland mitiga-

. : . rcei fair and th hnical i r

tion and temperature credits. Although it would have perceived as fai .a dt at. teg Ica ?SS‘_‘es_a €
addressedPerceived equity in the distribution of the

been advantageous to know more about future de-

. . . . waste load allocation heads off legal challenges and
mand for temperature credits, having that information o i
preads the responsibility for reducing temperature

would not have changed the fundamental structure o? delv. Additionall technical K _
. ) . mor . n n n n n
the marketplace that is being created for the Wil- ore widely ronally, any technical Weaxnesses |

lamette the TMDL could be grounds for challenges that will
' slow implementation and undercut demand for credits.
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SECTION 4

Credit Definition and Currency Development (Task

In order to buy and sell ecosystem services, the in units of measure relevant to water and air quality,
ecological outputs of specific land management activendangered species populations, and habitat types. In
ties need to be quantified in units of measure that  other words, the technical basis must be established
mean something to the people willing to buy them. Infor calculating the environmental benefits of various
the same way that various agricultural and forest proti#pes of restoration actions that will generate credits
ucts are described and sold in units relevant to their in the marketplace. This is the process of defining
markets, ecosystem services credits must be describeedits.

Major Accomplishments

Temperature credit definitions.ldentified technically sound methods for calculating the temperature
reductions that would result from riparian shade restoration, wetland restoration, flow augmentation, and
wastewater reclamation or reuse. These methods are based on existing agency flow and temperature mc
els, precedents set by Clean Water Services in the Tualatin River Basin, and wetland demonstration sites
the midWillamette Valley.

Thermal credit calculator.Developed a downloadable, Extsed thermal credit evaluation tool that

allows users to quantify the temperature credits that could be created through riparian shade restoration,
wetland restoration, flow augmentation, and wastewater reclamation and reuse. The credit calculator allo
individual landowners to do a rough estimate of the amount of temperature credits that would be gener-
ated through restoration on their property. The tool also provides detailed guidance on how to do a more
accurate calculation of actual credits that would be generated, although this more detailed analysis requit
additional, fairly sophisticated computer models and some modeling expertise.

Riparian planting protocols.With a diverse group of practitioners, defined minimum revegetation re-
guirements for shade restoration projects designed to generate temperature credits. Having riparian plan
ing protocols and other performance and implementation measures ensures that restoration projects ac-
complish a range of ecological benefits while also achieving temperature goals.

Floodplain restoration researchConvened and facilitated discussions by technical experts on how to
calculate the temperature reductions that would result from floodplain restoration; funded preliminary re-
search on the Ostepping stoned concept (-the cor
quality habitat for colater fish) and developed a strategy for research needed to develop methodologies
for calculating temperature reductions from floodplain restoration. Scientists at the University of Oregon
and Oregon State University are continuing this research.
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The suite of potential temperature reduction activirestoring the ecosystem of the Willamette Basin, not
ties to be included in the Willamette marketplace wasust reducing the cost of compliance for NPDES per-

limited to restoration activitiesctions that improve

mittees (although that is expected too). As described

the ecosystem and provide a variety of ecosystem benehis section, work was done to define temperature
fits, including temperature improvements. This decisigfredits from five types of activities:

reflects the Wi ll amette

Partnershipos

pri mar

y 9o

Riparian shade restorationPlanting trees within riparian areas to provide stream shading, which reduces

water temperature.

Wetland restoration:Developing constructed wetlands to cool effluent prior to discharge, restoring natural

wetlands, and restoring floodplain wetlands.
Floodplain restoration.Re st or i ng

a ri

verds access to si

de c|

Flow augmentation:Increasing the flow of water instream to increase the velocity of the stream and thus
reduce the amount of time water is exposed to solar warming; flow augmentation occurs by diverting
water from other uses (for example, releasing water from upstream reservoirs and transferring and/or

leasing surface water rights).

Wastewater reclamation/reuseReducing the volume of clean, warm water that is discharged to the river.

In the first stages of the Willamette marketplace
project, it was expected that temperature credits from
these activities would first need to be defined; how-
ever, because the Willamette marketplace is ultimately
intended to be a muttredit marketplace, the Wil-
lamette Partnership also explored ways to define
other types of ecosystem services credits. For both,
the goal was to develop practical and technically
sound methods of estimating, measuring, reporting,
and verifying the ecological benefits of various types
of restoration. Getting agreement on these credit
definitions and making credits easy to calculate are
essential in establishing an ecosystem marketplace.

For the Willamette marketplace, the credit defini-
tion process involved evaluating different ways of
defining temperature reduction credits that would
result from restoration activities and wastewater reuse
and then developing an analytical tool that helps pro-
jects sponsors calculates the number of maxdkay
credits that would be created as a result of those ac-

Eyes on the Prize. Broad Ecological Goa

One of the things that distinguishes the af
Willamette Partnership is taking to market
development from other programs around
the organizationos

achieve broad ecological goals. The Willg
Partnership approached markets with a cl
understanding of what the ecosystem nee
attempted to translate those actions into u
could be applied to various regulatory driv

TheWillamette Partnership is interested in
ecosystem service mankets/eoecosystem |
and function, rather thantsimgalyce the cos
regulatory compliance (although this is ex
happen, too).

S

proach tt

place

the coun
emph

\mette

ear

ded and t

nits that

ers.

building
nealth

t of
pected to

tivities. Environmental performance and implementa¢reated through restoration projects were considered.
tion measures were identified, for use in tracking thdn the credit definition and currency development
shortterm biological performance of restoration pro-Process, the Willamette Partnership, its consultants, its

jects and forecasting letegm gains. Also as part of

this task, other, nelemperature credits that could be described below.

Developing the Willamette Ecosystem Marketplace

partners, and various stakeholders performed the steps

30



‘ ‘ ‘ ‘ Willamette Partnership ‘ ‘ ‘ ‘

Credit Definition and Currency
Development Process

Step 1: USGS Heat Trading TooDeveloped a http://www.willamettepartnership.org/publications/
pointsource trading tool that quantifies the likely ef- MarketplacePubs/

fects on river temperature of any heat trade betweenpethodsforDefiningTemperaturec§etCredits.pdf
two point sources along the length of the Willamette

Step 5: Thermal Credit CalculatorDeveloped a

River. thermal credit evaluation tool that allows users to

The latest version of the trading tool can be quantify the thermal credits, in million kilocalories per
downloaded frorhttp://or.water.usgs.gov/proj/ day that would result from four types of restoration
will_temp/download/tools/trading_tool_vip4.xIs activities in the Willamette Basin: riparian shade resto-

ration, wetland restoration, flow augmentation, and

Step 2: Survey of Credit Definition
wastewater reclamation and reuse.

Methodologies. Surveyed candidate methodologies

for defining temperature reduction credits that would The Willamette River Thermal Credit Calculator is
result from wastewater reclamation or reuse and fouravailable online http://

ecological restoration actions in the Willamette Basingww willamettepartnership.ora/totésnplates
flow augmentation, riparian shade restoration, flood-
plain restoration, and wetlands restoration.

Step 6: Site Assessmententified other types of
ecological benefits and potential credit (besides tem-
Step 3: Assessment of Credit Definition perature) that would be created from candidate resto-
Methodologies. Assessed whether the existing ana- ration project sites in the Tualatin Basin and in the
lytical tools for credit definition are scientifically and vicinity of Albanii i.e., other pollutant reductions,
mathematically sufficient for use in calculating tem- habitat, wetlands, or carbon sequestration.
perature reduction credits in the Willamette Basin and,

if so, how a crediting protocol could be formalized for Step 7. Habitat Assessment Methodologﬁe-
the associated temperature reduction activity. viewed a methodology to quantify the ecosystem ser-

vices that a given site provitleswder existing and

The findings of Steps 2 and 3 are captured in Methog@gstored conditiofisand to express that as a single
for Defining Temperature Offset Credit&ité:// value.

www.willamettepartnership.org/publications/
MarketplacePubs/
MethodsforDefiningTemperature€géetCredits.pdf

Step 8: Riparian Planting ProtocolsDeveloped
minimum revegetation requirements for shade restora-
tion projects that are designed to generate temperature
Step 4: Gaps in MethodologiesiVhere existing  credits; developed recommended planting and mainte-

tools are not sufficient to define temperature credits nance procedures to guide riparian revegetation pro-
for a temperature reduction activity, developed guid- jects.

ance to focus resources on the research needed to sup- anti | "
port credit definition. Riparian planting protocols are availalbiémt/

www.willamettepartnership.org/totdsnplates/
These issues are described in more detail in Methodgiraft_riparian_planting_protocols.pdf

for Defining Temperature Offset Credits at
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What Credit Definition and
Currency Development

Revealed

The credit definition and currency development  tions, and others are expected to carve out their own

process hlghllghted the need for current, reliable toolgjches in performing these types of ana|yses’ doing
for defining temperature and other credits for the Wilthe actual restoration, or both.
lamette Ecosystem Marketplace, particularly credits ogical ] h i
generated from floodplain restoration. Floodplain res- Fro.m.an ecologica perspe.ctlve, the Willamette

. . . . , . River is in desperate need of increased flows and ad-
toration provides myriad ecological benefits, and in-

corporating a widely accepted, scientifically sound ﬁltlgnal funrc]:tlonlng floooflgfjla]lcn,.nparlan, and wetlar:jq
method of defining credits from floodplain restoration abitats. The process of defining temperature credits

into the protocols for the Willamette marketplace lllustrated how tied the regulatory system is to nu-

could contribute meaningfully to ecological restoration’ erical standards in defining ecological relationships

in the basin. Again, the primary purpose of the Wil- and. benefltsf, and how dlfflcglt it can be to glescrlbe
. . , desired habitats and ecological conditions in terms of
lamette marketplace is to facilitate restoration of the

ecosystem. Even though it will take considerable effo?tfew specific metrics, such as water temperature. The

to develop the scientific and technical tools needed tcl)'mItatlons of a single parameter in describing ecosys-

define credits from floodplain restoration, this effort ié[em health reinforce the importance of developing an

worthwhile because it is these credits that will moti- integrated muttredit marketplageone that encom-

vate the investments needed to significantly improve passc.as a wide range of ec.ologlcal conditions and
. . ; . functions and whose metrics relate more closely to
ecosystem function. Time, money, and policy deci-

. . . . _the ultimate goals of species and habitat conservation
sions now that will advance the science of calculating

temperature credits from floodplain restoration could and overall ecological uplift.
pay off in actual ethe-ground projects that start pro-
viding ecological benefits within a decade.

The analytical tools developed during thig tesk
USGS poinsource heat trading tool and the thermal 4
credit calculatér are designed to be user friendly and
are, in fact, easier to use than their component mods
However, the credit cal
quires GIS software, comprehensive external analys
and some fairly sophisticated computer modeling to
develop the inputs to the tool; developing these inp
most likely will need to be done by an experienced
outside party. This situation illustrates the type of ad
junct business opportunities an ecosystem marketpl
can create. As the Willamette marketplace becomes
established, private companies, nonprofit organiza-

W
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Lessons Learned

Create standards and protocols that meet your building the relationships and trust needed to launch a
ecological needsThe many participants in an eco- successful project. By repeatedly communicating its
system marketplace have different processes, ap- intentions, the Willamette Partnership was able to gar-
proaches, and motivations, not all of which are consiser support, turn skeptics around, and expand the net-
tent with ecological restoration. Therefore, it is impomwork of potential market participants.
tant to develop specific, carefully designed standards . .

_ _ . Involve restoration practitioners early onRes-
and protocols. These will guide marketplace partici-

. . . . ﬁoration practitioners can provide specific information
pants toward actions that will help achieve ecologica . . .
about the species composition, planting procedures,

objectives, and not just satisfy the letter of the regula- .
. . . . and maintenance measures needed for successful res-
tory requirements. There is public skepticism about . . . . . :
. . toration projects. This information is useful in defin-
the emerging use of ecosystem service markets. Devel- L o .
Ing credits, identifying appropriate performance and

oping credit protocols that achieve greater environ- . . .
, , ) mplementation measures, and laying the groundwork
mental benefits than would otherwise be possible wi . I .
or project verification protocols. The involvement of

be a key to public acceptance. If ecologically question- . .
Ny P ~ . P i g i ya trusted practitioners also lends credibility to market
able ofi worsé negative actions are credited as off-

, . development.
sets in a marketplace, the public will lose trust and the P

conservation community and regulated community Pay attention to how the TMDL or other

will lose the opportunity to use these powerful new regulations are written.Regulated parameters may
tools to achieve our ecological goals. not correspond very directly to the ecological goals
that you (and others) are trying to achieve. If so, look
for ways to expand the marketplace, revise policy, or

marketplace and be clear and consistent in your N o

advance scientific understanding in a way that creates
message Ecosystem marketplaces can appear com- .

stronger linkages.

plex, uncertain, and overwhelming. Communicating a
consistent message to stakeholders is essential to

Understand your motivation in creating a
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SECTION 5

Temperature Credit Portfolio (Task 3)

A credit portfolio is needed to help guide market places that are likely to yield the greatest returns on
participants to projects that create desired ecologicaltheir investments. Third parties such as the Willamette
outcomes, regulatory compliance, and monetary re- Partnership would like to encourage investments in
turns. The market appraisal shows there is substantialreas known to have significant conservation value.
future projected demand and significant potential supFhere is no way to completely control where invest-
ply for temperature credits. Buyers, especially, will banent in a marketplace happens, but under this task a
considering a full range of options for compliance, variety of tools and methodologies were created that
including technology controls, petioipoint trading, provide information about opportunities in priority
and ecosystem market options to meet their obliga- conservation and restoration areas that will help mar-
tions. Sellers will be weighing options about the typeketplace participants make decisions that are right for
of activities that create credits and will be looking for them.

Major Accomplishments

Temperature supply calculation and mappingConfirmed that the potential supply of credits that col

be generated from restoration projects in priority areas alone is adequate to meet the demand cre  d by the
TMDL,; compiled data to show the locations where significant temperature credits could be genere ~ from
riparian shade restoration.

USGS heat trading toolContributed to development of a tool that quantifies and graphs the effects  ‘iver
conditions from temperature credit trades between point sources in the Willamette Basin. The U.S  eologice
Survey is poised to refine the tool so that it also enables users evaluate the use of teraptrataa e

through restoration projects, such as shade restoration, when drafting permit compliance strategie  r tem-
perature.

Credit quality rating system.Developed a credit quality rating system for temperature credits thatc.  Je
used to distinguish ecologically igje restoration projects in a fully functioning ecosystem marketp  e.

Policy preferencesWorked with stakeholders to identify policy issues related to credit valuation the il in-
fluence buyersd and sellersd participation n t
that would create incentives for participation and direct, but not limit, investments to areas with hig  onserva
tion value.

Rapid assessment methodologypeveloped a methodology for rapidly assessing a candidate resto. an
siteds habitat functions and charact er ielated ( t he
ecological credits for sale or trade in a-onatlt marketplace.

Albany site assessmenfpplied a habitdiased rapid assessment methodology to six sites in the Al y
area to evaluate their general ecological characteristics, restoration potential, credit potential, and  'servatia
opportunities.
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Developing the temperature credit portfolio involved valuation of temperature reduction credits; and recom-
determining whether restoration of riparian shade in the mending policies that would encourage participation in the
Willamette Basin would provide enough temperature re-market and direct investment in restoration projects to
ductions to achieve TMDL goals; identifying those loca- high-priority locations in the Willamette Basin. Develop-
tions where shade restoration would provide the greateshent of a quality rating system and a-onatiit site as-
reductions; working with restoration practitioners, the  sessment methodology also were part of the process. In
Oregon Department of Environmental Quality, the U.S. developing the temperature credit portfolio, the Wil-
Environmental Protection Agency, and various stake-  |amette Partnership, its consultants, its partners, and vari-
holders to identify preferred public policies regarding thepus stakeholders performed the steps described below.

Credit Portfolio Process

Step 1: Temperature Supply Using Shadelator: Step 5: Rapid Assessment Methodology and
Determined the temperature reduction potential of ripar-Albany Site AssessmenRevised and expanded the
ian shade restoration along the Willamette RiveranditsOr e gon Depart ment of Tr an:
major tributaries and whether this is enough to meet thement Methodology to create a functioased, rapid
thermal load reductions specified in the Willamette tem-assessment methodology for use in evaluating individual
perature TMDL. restoration sites for their ability to generate multiple types
of ecosystem credits. Parametrix applied the rapid assess-

Step 2: USGS Heat Trading TooDeveloped a .
ment methodology at six sites near Albany.

pointsource trading tool that quantifies the likely effects
on river temperature of any heat trade between two poirtstep 6: Methodology for Identifying and Prioritizing
sources along the length of the Willamette River. Restoration ProjectslUnder contract with the City of
Eugene, the Long Tom Watershed Council developed a
methodology for identifying and prioritizing water quality
improvements that can be applied throughout the Wil-
lamette Basin.

The latest version of the trading tool can be
downloaded frorhttp://or.water.usgs.gov/proj/
will_temp/download/tools/trading_tool_v1p4.xIs

Step 3: Credit Raiing $ysterr_1 and.PreIiminary The methodology is documented in Ecosystem Res-
Issues.Developed a credit quality rating system for tem-  ation in the Long Tom River Basin for Water Quality

perature credits that could be used to distinguish eCOlOgianrovement in the Willamette River: Preliminary Find-

cally highvalue restoration projects; identified other inceni-ngs (Long Tom Watershed Council 2008), which pro-
tives that would encourage participation in the market in\ﬁdes recommendations regarding restoration project

way that maximizes ecological benefits. types and priority restoration areas in the Long Tom wa-

Findings of the Practitioners Working Group are sumfershed as a method to accomplish water quality im-
marized inth®r acti ti oner s& Wor Wiovwmgent@ihe \YilpmesmRivere Paper 2.

_ _ ~Alink to the final report is available in the Willamette
Step 4: Preferred Policy)Vorked with the U.S. Envi- Partnershihipdls Web site at

ronmental Protection Agency, Oregon Department of www.willamettepartnership.org/publications/ecosystem

Environmental Quality, and stakeholders to develop pOI'restoratiorin-thelonortomriver—basiFffor-watelfquali'[‘s/

icy recommendations that would encourage and enable,

- o " “improvemenin-thewillametteiverpreliminary
initial tgmperature markets to work efficiently to achieve findings.pdf
ecological goals.
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What Development of the
Temperature Credit Portfolio

Revealed

The original objectives for the temperature credit projects with multiple values. For this reason, the port-
portfolio task assumed that a great deal of ecologicalfolio portion of this project focused on development
and financial information related to the ecosystem of information, tools, and methodologies that would
marketplace could be quantified during the grant pe- enable participants to develop their own strategies to
riod, and that development of an integrated,-multi fit their specific situations.

credit marketplace would be far enough along that the i
P g g The portfolio development process demonstrated

number and types of credits generated at specific sites .. . . ]
yp 9 P ?he limitations of current technical tools and methods;

could be calculated, along with the costs of the associ- L .
, ) i et for a multcredit marketplace to work, widely ac-
ated restoration projects and the approximate value of

o . cepted methods for calculating multiple types of eco-
the credits in a prototype marketplace. This informa- P g petyp

. . _ system services credits are desperately needed. We
tion could be used as the basis of a cost/benefit anal&1 Anot attract investment in lasgale mukt

sis to guide investors. The objectives for Task 3 also . .
. . , arameter restoration in a market unless investors
assumed that a single optimal temperature credit port-

folio could be developed for the Willamette Basin tha now the units they are to be measuring. In the Wil
. , P i ) .fémette Basin, temperature credits from restoration of
if pursued, would direct investment to the highest pri-

, , . ) riparian shading have been the easiest to quantify, and
ority restoration areas and thus maximize environ- L . .
. at this time, shade is the only type of restoration for
mental gain.

which the basinwide potential can be calculated with
Several obstacles emerged as the Willamette Pareonfidence. This is so in part because the number

nership pursued these objectives, one being the diffi-

culty of gaining consensus on the restoration priorities

and opportunities that would represent an optimal

portfolio for temperature credits across the Willamette

Basin. Different agencies and conservation organiz; :

tions in the basin have different ecological priorities.

assumption that we i
that one was even possible hampered this effort. In & ® =,

marketplace, goals and rules should be set and partigs

lios. The idea of an 0o #Ee i
questions about who would be able to play in the mar-

ket anyone, or only those people who could create
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of temperature credits that would be generated fromtemperature credits from riparian shade and other
other types of restoratibrfloodplain restoration, types of restoration can be quantified using the credit
wetland restoration, and flow augmentaticaly on calculator described in Chapter 4. In addition, using
so many sitepecific and quite variable conditions. the rapid assessment techniques applied as part of this
Substantial additional technical work would be project at specific sites can help land managers evalu-
needed to calculate the total volume and locationofat e t heir propertyds ecol
temperature credits that could be generated basinwigienerate a variety of types of ecosystem services cred-
from floodplain restoration, wetland restoration, andits that eventually could be sold in a rotdiilit mar-
flow augmentation. But before going to this expenseketplace. This could encourage not just restoration to
the ultimate value of such an exercise should be cargenerate temperature credits, but conservation of re-
fully considered. Even without detailed informationsources for which there is not yet a market demand
about potential credit supply from these types of res¢such as pollinator habitat or oak woodlands) but that
toration projects, we know that temperature reduc- might generate credits that could be traded in the fu-
tion credits from shade restoration alone are more ture.
than adequate to offset the thermal load demand gen-
erated by the TMDL. Additional efforts related to
these activities should focus on simplifying credit cal-
culation procedures so we can get these additional
actions started, rather than estimating total supply,
especially related to floodplain restoration

In response to the limitations of current technica
tools and methods, the Willamette Partnership fo-
cused its portfolio development efforts on the type ¢
activity where most activity is likely to occur to geng
ate temperature credits for the marketplace: riparia
shade restoration. The Partnership has been able t
quantify the potential supply of temperature credits
the basin that could be created from shade, map th
creditsd |l ocations, and
with a variety of tools to help them structure their
investments in shade restoration projects for maxi-
mum ecological benefit.

At the basin level, decisions about where to inve|
in shade restoration projects can be informed by a
new set of tools: the synthesis map developed for t o :
mar ket appraisal, DE QO Shams e L C e d
anal ysi s, and, eventual : '
shade tool once it is fully developed. At the site level
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Lessons Learned

Try to keep administrative complexity low
initially and expand as market conditions require
greater control.

In exploring different policy options to direct invest
ment to the highest priority restoration areas, the
titioners Working Group developed a detailed, de- _
scriptive quality rating system for temperature cred
The rating system was too complicated for use in t§#=
fledgling Willamette temperature market, which is e? 3
pected to have a small volume of transactions. To
tract participants, ecosystem markets must have el

cient mechanisms and procedureses that are eas- _ _ . _
ier for participants to use than traditional approachedProfessional expertise. Focusing on the areas most in

to compliance. If you expect a large volume of markéteed allows you t_o continue to make progress and de-
transactions, you have more leeway to use more cod€/0P the foundation for a larger marketplace by ac-
plex options that could add ecological value. But in C€SSing a larger number of potential participants.
low-volume markets, the need for efficiency demands p 4 y attention to priorit

simpler approaches. exclude or minimize the value of restoration in

Pay attention to the areas where most potential ar€as th‘”f‘t do not fall within priority area _
market participants will need the most helplt can  designations Markets represent a great opportunity
take considerable time and technical work to develop® leverage investments and direct them toward eco-

the tools and methodologies needed to create a mulfegical priorities at a landscape scale. Market rules neec
credit marketplace, or even to accurately quantify a to create incentives for restoration in priority areas, but

single type of credit that would be created from a delhey should not create penalties for taking restoration
sired suite of desired restoration actions. For the typ@§tions in areas that fall outside of priority areas. Mar-
of restoration actions considered for the temperaturek€ts need to balance the need to encourage strategic
market, it is likely that riparian restoration will involve/nvestment with the risk of sending the wrong message
the largest number of projects and the most people to landowners in nepriority areas that restoration on
who need help participating in markets. So it made their land is not valued.

sense to focus much of our technical effort toward

that activity. Undertaking largmale wetland restora-

tion and floodplain restoration will require significant

initial capital and professional expertise to undertake.

Consequently, there are likely to be a limited number

of people who initiate those actions, and they will

likely be well financed and have access to considerable
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SECTION 6
Market Infrastructure (Task 4)

Ecosystem services markets have unique charactggyes of wetlands, or kilocalories per day. Unlike a
istics. Because ecosystem services markets differ froéBmmodity, an offset credit is derived fioamd for-
traditional commodity markets like wheat or corn, theyyer attached fioa specific project that must be man-
require unique market infrastructure to ensure credib‘lfged and maintained over decades. This is so because
transactions. In traditional commaodity markets, once g, offset credit maintains its value only as long as the
transaction has been completed the seller has no int‘fzfr‘oject that generated it continues to perform the spe-
est or responsibility for the product and the buyer hag;ific ecological function for which the credit was pur-
complete freedom to decide how and where to use thg,ased. In addition, ecosystem service markets trade
purchased product. Traditional commodities are well 5 public goods governed by public goals. As a result,
defined, steps for making a transaction are clear, angnarket infrastructure needs to ensure accountability

information is available to guide decisions. and legitimacy, yet it must also be adaptable to the fea-
In contrast, ecosystem services markets are charagregi parameter, geography, and stakehélars
terized by a mix of stakeholders who form-teng specific local markets. Given the nature of ecosystem

contractual relationships, transaction steps are mini- markets, it can be challenging to design new infra-

mal ly defined, and unc e rgéddtfativil support dredibledrarRactlbrs Bfibif-

creditso are the units qdicdgisade. Offset credits
measured in a variety ways, such as tons of carbon,

Major Accomplishments

Market structure. Determined that a centralized market structure would provide the greatest opy  unity
to ensure transparency and credit integrity for aamadtt marketplace. A centralized model would ¢ r

the greatest opportunity to leverage investment for ecological goals by enabling tracking and ac  unting
multiple types of ecosystem service credits and trades.

Centralized credit registry and exchange tracking platfornbDeveloped a setontained desktop ap-
plication that functions as a centralized registry and exchange tracking platform for use in regis  ng, cer
fying, banking, and tracking credits as they are generated, bought, and sold.

Templates.Developed a set of standardized templates for contractual agreements, certificates, tocols,
and other documents that support transactions in the marketplace, to guide participants in tran<  tions.
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For the Willamette marketplace, comprehending support credible and transparent transactions was
the unique characteristics of offset markets and necelsulilt.
sary infrastructure to support them involved interpret-

) ket isal it uating diff ) Developing the market infrastructure involved
NG Market appraisal Testllts, evauating ditieren marFeviewing and evaluating different market models to

ket structures f.or other trading programs, a_nq_workmgetermine the appropriate structure for the Wil-
through tough issues of transparency, credibility,

and] ) . : .
. _ amette marketplace; creating a centralized credit reg-
efficiency with stakeholders. To make madtens

hallenging. the Wil te Part hib. stak istry and exchange system to register, certify, bank,
more chafienging, the WIamette Fartnership, Stake-ond track credits; and developing the associated in-

holders, regulators, and th lic were all thinkin : . - :
olders, regulators, and the public were all t g structional templates to guide participants in transac-

and learning together while at the same time Workingt. . .
h H the desi 4 buildi n th q ions. In developing the market infrastructure, the
rough the design and buriding process. Inthe€ end. yu 42 mette Partnership, its consultants, its partners,

though, the market infrastr re th n .
ough, the market infrastructure that was needed toand various stakeholders performed the steps de-

scribed below.
Market Infrastructure Development Process

Step 1: Market Structure Analysi€onducted tocols, and other documents that support transactions
the analyses needed to determine the appropriate in the marketplace, to guide participants in transac-
structure for the Willamette marketplace. This in-  tions.
volved reviewing existing trading programs, evaluatinghese templates are described below and are available

the feasibility of different market models inthe Wil- at t he Wil |l amette Partner
lamette Basin, selecting a market structure, and per-Web pagéttp://www.willamettepartnership.org/
forming a gap analysis. toolstemplates
Standard Agreement for Credit Registratiarmhe
Step 2: Centralized Credit Registry and Standard Agreement for Credit Regjiattatipiate for

Exchange Tracking SystemDetermined the infra-  gescribing credits that have been generated and are
structure components needed for the Willamette €COteady to be recorded in the registry.

system marketplace; developed a centralized credit r&gs 45/ Agreement for Credit Exchangd@he

istry and exchange tracking platform so different typesiandard Agreement for Credit Eeofalaewas cre-

of ecosystem service credits could be registered, cerfjreq to help buyers and sellers negotiate a contractuall

fied, banked, and tracked as they are generated,  pinding agreement for exchanging ownership of the
bought, and sold. credits.

The registry software is built in MS Access and a copy!@/dard Agreement for Credit Verification

of an empty version is available for download at the ServicesThird-party verification of projects is one of
Willamette Partnershi po dhemechpgigms usgdioensyre credifiniegrigyagl
pagehttp://www.willamettepartnership.org/tosls reduce risk in markets. Th@ndard Agreement for Credit
templates Verification Serdessribes the tasks to be performed

by the credit buyer or seller (the client) and the veri-
Step 3: Standard Template®eveloped standard o

templates for contractual agreements, certificates, pro-
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Water Temperature Offset Verification Protocol. + TheConflict of Interestyioets the integrity of the

TheWater Temperature Offset Verificatigmpferotocol verification process and
vides guidance on the review and assessment of tem-  offsets by identifying situations in which a verifier may
perature credit projects. be viewed as having an impaired ability to objectively
. L. . review a potential parti
Verifier Accreditation Agreement, Conflict of - .
i ) i ally because of a fasting business or personal rela-
Interest Code, and Confidential Business tionship

Information Guideline. These documents are in-
tended to ensure thihrty, objective verification and « TheConfidential Business Informatiorpf@tiiine

confidentiality of sensitive credit transaction information. credit owners who may need to divulge sensitive infor-
mation in the credit verification process but want the
«  TheVerifier Accreditation Agréemcéahs as a regula- ~ information to be kept confidential.

tory-approved certificate of professional capabilities to
perform verification services.

What Development of the Market Infrastructure Revealed

The market infrastructure development process centralized registry and exchange tracking system
highlighted the immediate need for a centralized regigrould allow anticipated restoration actions to be credi-
try and exchange tracking system rather than developty documented and tracked over time. Credibility and
ment of a centralized marketplace. It was clear that integrity emerged as a key element for a successful
market transparency and credibility were key factors gaarketplace and will likely become so for other mar-
implementing a successful marketplace. The central«ets emerging around the country.
ized registry and exchange tracking system is the infor-
mation hub for buyers, sellers, regulators, and the pub-
lic that ensures credits sold on a market are real, tha;

maintained and perform the services intended over # :
time. While developing a centralized marketplace

it be supported by the expected initial transactlon VN ;
Q‘ !
ume in the Willamette Basin. Market appraisal resul
revealed that there were potentially hundreds of sell
ers, but there are fewer than 10 buyers who will neg
temperature credits in the Willamette Basin in the
shortterm. Focusing efforts on the development of a
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Lessons Learned

Be aware of skepticism and be clear about time and determine whether obtaining this knowl-

credit quality and integrity. Markets for ecosystem edge would provide assurance to the process, help in
services are new, are not well understood, and are n}'ﬁ,é long run, or provide other benefits.

trusted. People are becoming more familiar with eco-
system markets through increased media coverage of o the size of the market and what it

voluntary and anticipated regulatory greenhouse gasmeans.Knowing current and projected quantities of
markets. To date, those markets have lacked clear potential buyers, sellers, and transactions will im-

standards and a centralized system to ensure credit prove efficiency in developing a market infrastruc-
quality. As a resubappl e@gqia h3gyse r(eigormteeeq sO B3 d ke

examples where offset credits were purchased but the, 4 (2) is within the scope and geographic scale of
offset actions were not credible. Markets are an oppgfe trading program.

tunity to improve the ecological effectiveness of
planned regulatiedriven investment. The public Understand resource capacitiednvolving
needs to be assured that the people building markets;iakenolders and providing the necessary guidance

have the best interest qgfgydeds&ul Ratkddiabed&lopmenrdq@rds € @

sources in mind. time and resources. It is important to know what
resources the stakeholder group has available, their
Dondt star tduseot,em s cr at gy of commitment, and how that may affect devel-

infrastructure that has been developedVhen the opment of the marketplace. Avoid designing market
Willamette Partnership started this process there wetg|es that reduce all risk but leave few resources to
no other entities working on similar programs. Now pa invested in actual restoration.

there are at least five separate programs around the

county that could share infrastructure. The learning Involve regulatory agencies early orCurrent

curve and costs of developing centralized market in- regulatory structures are not designed to support
frastructure are high. When possible, use existing in-qanification of multiple ecosystem services. There-
frastructure to minimize costs and increase standardigyre it is important for both market enthusiasts and
zation of programs. regulatory staff to understand that regulations will
need to be augmented to allow for ecosystem mar-

_ - ketplace transactions. In addition, markets involve
Before setting extremely ambitious goals, make surepe,y roles for many stakeholders, including agencies.

you have a diverse and inclusive understanding of thepi q parties may be in a position to lead activities
situation. There is always a natural learning and eVO'HFevioust done by agencies, and vice versa. It is im-

tion that is born through actually going through the  yqrtant to begin the discussion of roles and respon-
process, but be aware of what can be learned aheadfijities early on.

Set goals that are achievable and meaningful.
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SECTION 7

Transaction Project and Regulatory Language Development (Task 5)

The policies, tools, and infrastructure to support tions, including risks for potential participants and for
transactions in the Willamette Ecosystem Marketpladése ecological goals we want to accomplish. Although
are in place. The best way to test the new tools and the tools and infrastructure we developed under this
infrastructure is to conduct a transaction to see if thegrant will support the Willamette temperature market
work. As described in earlier chapters, challenges towhen demand is created, they are applicable to other
the TMDL for temperature have postponed the implemarkets, too. And we were able to demonstrate the
mentation of the market driver in the Willamette tem-value of the infrastructure by banking three restora-
perature market. The sudden shift in market demandtion projects in the Tualatin Basin, which is subject to
illustrated a longeld suspicion that focusing too nar- its own TMDL for temperature.
rowly on a single credit market has important limita-

Major Accomplishments

Identified and evaluated multiple potential restoration projects that could supply credit€on-

ducted an assessment of existing and planned restoration projects and conducted stakeholder  reach :
site assessments to evaluate their potential as an initial transaction in the Willamette Ecosyster flarket-
place.

Developed agencyand stakeholderapproved permit language to support trading when NPDES
permits with temperature limits are issuedWorked with NPDES permittees, the Department of E -
ronmental Quality, and other stakeholders to develop template permit language to support trad: in
NPDES permits.

Banked three riparian restoration projects in the Ecosystem Credit Registry that can be used in

one of three potential temperature credit markets in OregoRegistered three riparian restoration

projects representing more than 37 million kilocalories per day using market infrastructure deve ed as
part of this grant.
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Because of the large geographic scale and institutional For the exchange of credits to actually occur, many
breadth of the Willamette Ecosystem Marketplace, idersther requirements had to be met besides generating at
tifying a pilot transaction and developing regulatory lanteast one thermal load credit through the transaction
guage to support basinwide rrustdit trading required  project. Many of the contractual and legal agreements
significant coordination, collaboration, and support fromequired to support the centralized registry and ex-
various stakeholders and project partners. change system were completed under Task 4. How-

At the beginning of the grant period, various types ofEVer. the actual NPDES permit language needed to
restoration projects, coordinated by many different or- authorize and facilitate temperature trading was com-
ganizations, were under way and anticipated in the WiIpleted under Task 5. For trading to work at the scale
lamette Basin. Because of the wide range of restoratior(?1= the Willamette, it was important for NPDES per-
efforts, existing restoration potential, and conservation mits to share common language and trading require-

opportunity maps and tools were used as a filter to seldBENts. This process required working closely with the

meaningfulransaction project sites that would gener- ©"€90N Department Of.EnVIronmen.tal Q.uahty to
ate a portfolio of ecosystem service credits. Once evaluate existing permit language, identify gaps, and

these potential transaction project sites were selectedeCcure approval of template permit language for trad-

additional information was gathered from project supi-ng' Agency staff participated in meeti_”gs’ provided
porters and technical experts to guide the scope andgwdance and support, and helped officially approve

development of those sites. Although the refined se- the. final vgrsmn of the permit language. In the trans-
lection process for the potential transaction sites toolCtion project a_nd regulatory Iangl.Jag'e development.
gyocess, the Willamette Partnership, its consultants, its

into consideration the scale of restoration and types _
cpartners, and various stakeholders performed the steps

credits that would be generated by the restoration a
tions, the objective of the transaction project was Sti”described below.
to facilitate the transaction of at least one thermal load

credit through the Willamette Ecosystem Marketplace

framework.

Transaction Project Development Process

Step 1: Existing Restoration Projects Inventory. Step 2: Potential Transaction Sitesdentified po-
Identified (1) research that was under way to monitor atghtial sites for a pilot transaction in the Willamette mar-
quantify ecosystem ser viketgase andked Jactorsphat oould affettithe fieasilsility bf o
transaction site, 6 and (a3ransaetiondpdjecnaitiose locatiods. t ec hni c a
who could inform further development of the transac-

: . Step 3: Investigation of Potential Transaction
tion project.

Project Siteslnvestigated the suitability of the three po-
TheMatrix of Current and Ongoing Research and Réefi@kiansaction project sites through a site visit (at
in the Willamette Basdred inform the selection of pos- Green Island) and meetings, research, and discussions.
sible locations for the pilot transaction project, at a coarse
scale.

Developing the Willamette Ecosystem Marketplace 44


http://www.willamettepartnership.org/publications/matrix-of-current-and-ongoing-research-and-restoration-in-the-willamette-basin.pdf
http://www.willamettepartnership.org/publications/matrix-of-current-and-ongoing-research-and-restoration-in-the-willamette-basin.pdf

‘ ‘ ‘ ‘ Willamette Partnership ‘ ‘ ‘ ‘

Green Island.The ecological restoration opportunitiesperature load limits. Thus, the Willamette Partnership
at Green Island were enormous. However, Green Islanddecided to continue to work closely with the City of
site managers had adopted a U.S. Fish and Wildlife Sentitteany as the project developed but to not pursue de-
restoration plan, and this plan did not include some of theeloping an initial transaction project at the site in the
dynamic processes of the river, such as hyporheic restogiort term.
tion and other ecosystem services that the Willamette
Partnership was interested in pursuing for ecosystem Long Tom. Long Tom was identified as an oppor-
credit portfolio development. The Partnership wanted totUnity for providing temperature reduction through
include additional restoratiefforts in the adopted riparian shading restoration. TMDL data indicate that

management plan that would provide a portfolio of a th€ Long Tom River is the most underperforming

ence between current and potential effective shade

Because a federal management plan for Green Is{evels at the Long Tom is 32 percent (Long Tom Wa-
land had been approved for funding and was in the tershed Council 2008). Modeling suggests that shading
process of being implemented, potential credits genethe entire lower section of the Long Tom River, from
ated through these restoration projects could not be Fern Ridge Reservoir down to the southern conflu-
traded in a marketplace. In addition, during initial dis-ence at Norwood Island, could reduce the temperature
cussions with federal managers there was tremendouws the river as much as 4° C. Therefore, there is sig-
resistance to exploring credit opportunities at Green nificant thermal load reduction potential along the
Island. For these reasons the Willamette Partnershiplower Long Tom River (Long Tom Watershed Coun-
and its consultants did not pursue launching a transaci 2008).
tion project at Green Island.

The Long Tom Watershed Council also has a

Albany site. The Albany site was identified as pro- Strong and ongoing relationship with the City of
viding various ecosystem services related to water Eugené one of the largest potential buyers in the
quality, such as biological oxygen demand, nutrient Willamette temperature market. The City of Eugene
and temperature reduction, and flow improvements contracted with the Long Tom Watershed Council to
through wetland restoration and habitat benefits. Thenvestigate opportunities for restoration to meet ther-
restoration project at the Albany site would need to bl load obligations and was actively engaged and in-
completed in two phases. When fully implemented, ifterested in ecosystem service credit generation. In
will represent one of the largest restoration projects gjarch 2008, The Long Tom Watershed Council pro-
the Willamette River and will generate significant ecoduced a report for the city of Eugene tifedsystem
logical value and potentially multiple ecosystem credf@€storation in the Long Tom River Basin for Water Qua
types. However, the first phase of the project, would !mprovement in the Willamettel Revesport docu-

address only temperature, through constructed wet- MeNts the process of identifying restoration opportu-
lands. nities and assessing landowner concerns and interest ir

participation in an ecosystem marketplace.
The first phase of the Albany project was not of a
scale that would be large enough to generate a portfo- The Willamette Partnership determined that the
lio of ecosystem service credits. But the first phase L0Ng Tom was a suitable site to launch a pilot transac-

woul d substantially addri¥®®®eect he Ccity of Albanyds
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Step 4: Transaction Project InitiationCreated a Reviewing ongoing and planned restoration pro-
transaction working group to address details of a  jects and using the restoration potential and conserva-
transaction between the Metropolitan Wastewater tion opportunity area maps as screening tools revealed
Management Commission (Eug8peingfield) and a that, despite the quantity of ongoing and planned res-
land manager in the Long Tom watershed and draftetbration projects in the Willamette Basin, the majority
standard agreements for use in this and other transaof these efforts did not represent an integrated, sys-
tions. tems approach to holistic ecosystem restoration. Many
of the planned projects were focused on one species,
one habitat type, or one restoration action, or they
were too small to provide an understanding of the
multiple types of ecosystem services that could be gen-
erated from different restoration actions. This realiza-
RegU|310ryLanguage Development tion became i mportant in
Process rationale for developing a marketplace and its efforts

to further develop the synthesis map into a user

Step 1: Existing Permit FrameworkDetermined  friendly and interactive tool to facilitate larger scale
the types of restoration actions that could be incorporestoration across the basin in priority conservation
rated into the existing NPDES permitting framework o pport uni ty areas. OPost a
for thermal load trading and where additional researdgcts will not achieve the level of ecological integrity
should be focused to further develop methods for  necessary to create a sustainable future for the basin.
quantifying thermal load reductions from restoration There clearly is a growing need to match ecological
actions. opportunity areas with restoration actions and to facili-

tate basinwide restoration actions.

Step 5: Transaction CoordinationCoordinated
a banking transaction using the new Willamette Eco-
system Marketplace framework.

Step 2: Permit Language DevelopmenbDevel-
oped NPDES permit language that will allow tempera- Secure and sound drivers are fundamental to mar-

ture credit trading as a compliance option for NPDESKet success. The willingness of people to consider res-
permittees. toration actions in advance of impacts with the expec-

tation of using or selling them later vanishes when
drivers are uncertain.

What the Transaction and
The importance of developing an integrated-multi

Regulatory Language credit market was confirmed when the demand driver
Deve|0pment Process Revea|ed for temperature was postponed. If an integrated eco-

system service market were operational and markets
TheWillamette River Basin Plannin@PAdiis for other ecological values existed, people who could
Northwest Ecosystem Research Consortium 2002) take restoration actions to participate in markets
and the synthesis map developed for the market ap- would be able weather the temporary loss of one mar-
praisal provided extremely useful information about ket option, because several would be available to them.
which areas in the basin were opportune for restora- An integrated, multiredit marketplace would have
tion and thus helped guide the selection and developthe effect of reducing risk for land managers and po-
ment of the transaction project. tentially lessening the dampening effect of a major
regulatory driver being postponed.
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Lessons Learned

Involve the regulatory agency early orConsis-
tent regulatory agency participation is essential :
throughout the policy augmentation process to ens
approval and an easy, fluid adoption of the altered
regulatory language into the permitting process. Wh
coordinating agency participation may seem like a
daunting task, it is crucial if trading of credits is to be
incorporated into the permitting framework.

Make it real for stakeholders earlyidentify can-
didate buyers and sellers early and complete a sam
transaction, even if incomplete, as soon as possible
Much confusion about roles and perceptions about

the complexity of the marketplace were eliminated important to start broad and have multiple options for

once contract agreements started to be developed aggtential transactions, so that if the project that was

interested parties talked through some of the details of.

. or(ljginally envisioned does not pan out, you still have
a transaction between actual buyers and sellers of cred- . . .
. ) _ time to focus on another potential project site for the
itsi even though the exercise was hypothetical.

transaction.

Use the tools you haveRestoration evaluation
tools that had been previously developed for the basin
became extremely useful in selecting meaningful trans-
action project sites. Leveraging the work of others
saves resources, broadens support, and communicates
a more collaborative and involved message to stake-
holders.

Allow yourself some optionsThe development
and selection phase of a transaction project is chal-
lenging because of the amount of coordination among
parties, the technical and scientific effort needed to
validate the transaction project, and, sometimes, a lack
of information about funding. Because of the level of
effort required to orchestrate a transaction project, you
must initiate conversations with potential transaction
project partners early on in the process. It is extremely
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SECTION 8

Policy Considerations Specific to the Temperature Mark

The amount and quality of conservation and restogypply is made available once credit definition meth-
ration that is achieved in the Willamette Ecosystem odologies have been agreed upon, restoration proto-
Marketplace will depend greatly on regulatory agen- cols have been developed, marketplace infrastructure
ciesi particularly the Oregon Department of Environ-nas been created, and an adequate number of actual
mental Quality. A water temperature credit program restoration projects have been completed. In the early
represents a significant opportunity to facilitate restostages of the marketplace, supply will be partly a func-
ration of natural conditions that cool water in streamsjgn of capacity and motivatfomow quickly can the
and create habitat for celaiterdependent fish spe-  restoration sector complete projects that generate
ciesi especially in rural parts of the Willamette Valleycredits, and how certain is it that buyers will need or
where regulatory controls are limited. Agency policiegyant the credits they produce? Development of supply
obviously play a key role in creating demand for eco-agnd demand needs to be coordinated so supply is
system service credits that can be sold on a market. lyajlable within a reasonable amount of time after de-
the case of the Willamette, the temperature TMDL is mand is created; otherwise, potential buyers will find
the single largest driver of demand for temperature gther ways to meet their regulatory obligations. At the
credits. It is doubtful that the Willamette Ecosystem sgme time, regulatory drivers need to be firm enough
Marketplace would have been initiated without the  to give suppliers confidence that demand is real. Also,
introduction of a restrictive TMDL. But agency knowledge and awareness of pending demand need to
choices influence much more than demand. The righ&evelop in a timely manner so there is adequate time

policies, rules, and regulations can make it easier fortg develop supply before obligations need to be met.
people to participate in the marketplace, increase the

ecological quality of credits generated and sold, instill Clearly, a lack of ready supply can hamstring early
confidence about the lotrm integrity of the mar- efforts at marketplace development. So, too, can

ketplace, and help marketplace organizers capitalize SAPCrate or complicated marketplace procedures. To
the growing momentum to use market forces to ad- attract buyers and sellers, an ecosystem marketplace

dress pressing environmental challenges. ThroughodPUSt be easier, faster, and less expensive to use than
the process of developing the Willamette ECosystemconventional options for permit compliance. This is
Marketplace, the Willamette Partnership has worked €SPecially true in a lawlume marketplace like the

to identify and explore relevant policy issues that Wi”WiIIamette, which does not have the economies of
help the marketplace succeed as a vehicle for effecti%ale that larger markets offer.

ecological restoration. Recognizing the challenges of small size and the
The process of developing the marketplace has iI_need to balance supply and demand, the Willamette

lustrated the delicate balance that exists between sub.2rtN€rship supports policies that speed development
ply and demand when a new mablesied initiative is of supply, maximize marketplace efficiency, and sup-

launched. In the Willamette marketplace, demand fo® © ' t_ oear| Y adopters, o me
temperature credits is created largely by the TMDL, €N9age in market trading early on.
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Willamette Partnership favors the use of a cen-

® 6 00

The Willamette Partnership has encouraged the Oregon

Department of Environmental Quality to consider the
following policy issues that will improve the ecological
effectiveness, administrative efficiency, and credibility
of marketplace activity for temperature credits in the
Willamette. Policy recommendations include:

Set a baseline dateAllow restoration projects
that meet minimum standards and were com-
pleted after the date the TMDL was adopted in
September 2006 to be eligible to sell credits
against a temperature TMDL obligation. The
date the TMDL was signed represents the date
that a cap on thermal load was officially estab-
lished in the Willamette Basin. Enabling pro-
jects after that date will increase the early supply
of credits.

Encourage credit
early actions.When a project is completed in
advance of an impact, credits generated from
that project can be held for use or sale at a later
date. Such credits are
Such projects are similar to a savings account or
an investment that is expected to grow in value
over time. Early actions are good for the envi-
ronment and should be encouraged. It does not
appear likely there will be a large demand for
immediate temperature credits driven by Wil-
lamette temperature TMDL permit require-
ments. Allowing credit banking would encour-
age third parties to make significant investments
in credit projects that they could sell to buyers
who need them at a later date.

Encourage the use of a centralized credit
registry. A centralized credit registry is the core
of an ecosystem services marketplace. It pro-
vides the information needed to assure regula-
tors, buyers, sellers, and the public that credits
are valid. A registry must be transparent. The

Developing the Willamette Ecosystem Marketplace
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tralized credit registry operated by a-{hartly
nonprofit governed by a coalition of stake-
holders who have an established interest in
ensuring the integrity and quality of credits.

Encourage investment in priority areas.
Scientists and stakeholders have worked for
more than a decade to identify conservation
and restoration priorities in the Willamette Ba-
sin. Markets represent an opportunity to in-
crease investment into the places and activities
most likely to improve conditions for the eold
waterdependent species the TMDL for tem-
perature is intended to address. After consider-
ing a wide range of options, the Willamette
Partnership supports the use of a percentage
requjrement to direct marketplace investment
r’!ogni?]hp;[ioﬁty a?e[as?TrHig Wo%Id mean that,

for a given permit, a certain percentage of the
offset credits used would need to come from
gestpration projects n priypieas (The g,
quired percentage could be tied to the amount
of priority area within the particular trading
area.) The benefit of this policy is that it would
guarantee investment in priority areas, regard-
less of market prices and conditions.

Establish service areasService areas mark the
geographic boundaries within which buyers and
sellers of an ecosystem service credit can interact.
Service areas are determined based on the service
being performed. For temperature credits in the
Willamette, three service areas should be estab-
lished, defined by the three points of maxi-

mum impact identified in the TMDL. It is the
Wil l amette Partnershiop
temperature credits generated anywhere in the
watershed upstream of a point of maximum
impact be available for use by buyers within or
downstream of that service area.
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Such a system would create a nested pyramid ecological restoration is one of the primary
of trading areas in which, for example, the City purposes of a poksiource to noipoint:
of Salem could buy credits from projects source trading program.

around Eugene, but the city of Eugene could
not buy credits from projects in the Salem area,
because Salem is below the point of maximur’rﬂ1
impact to which Eugene is subject. The Wil
lamette Partnership does not support a policy
that would limit trading to areas upstream of a
specific buyerds point of discharge. Such a p
icy would reduce the opportunity to leverage

the resources of multiple buyers for large pro

jects in strategic areas.

At the time of this writing, the internal manage-
ent directive that will guide temperature credit trad-
g in the Willamette Basin was still being revised.

+ Do not discount credits for time and
distance to points of maximum impact
Giventhat flowing water is subject to multiple
cycles of heating and cooling, spatial and tem-
poral discounting is sometimes used to ac-
count for the difference between the tempera-
ture benefit provided at the site of a restora-
tion project and the temperature benefit at
some point downstream from the restoration
site.For example, if a mile of streamside shade
were planted along a tributary stream, model-
ers would estimate the cooling effect of that
action at a specific point in the river down-
stream, such as at an ageletgrmined point
of maxi mum i mpact or a specific credit buyerd
point of discharge. The Willamette Partnership
supports current DEQ policy that a kilocalorie
per day produced by an ecological restoration
or flow augmentation project is worth a kilo-
calorie per day, regardless of the distance be-
tween the credit generation site and the credit
buyero6s physical |l ocation. Al though the Wil -
lamette Partnership recognizes that spatial and
temporal discounting may be appropriate
when point sources are trading TMDL alloca-
tions amongst themselves, it is the Partner-
shipdés view that applying spatial discounting
ecological restoration activities could discour-
age strategic actions that would provide sub-
stantial benefits to fish and wildlife habitat.
The TMDL for temperature is driven by the
needs of colgvaterdependent species that
need more and better habitat at the right times
of year. Encouraging strategic investment in
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SECTION 9

Continuing the Ecosystem Marketplace

Significant financial investments in ecosystem con- Strategies for moving forward to continue and ex-
servation and restoration are needed to achieve a sugand the ecosystem marketplace need to focus on
tainable future in which healthy and resilient ecosys-three core areas:
tems are the foundation of healthy communities and
economies. Ecosystem service markets can help, but
to ensure that the Willamette Ecosystem Marketplace

Supportive policies that encourage and enable
markets to integrate and thrive

grows and is capable of improving ecological condi- + Development of a thirgarty organization to
tions at a scale that will make a difference, we need an manage centralized market infrastructure and
integrated marketplace that trades in multiple credits standards that ensure efficiency and credibility

driven by multiple drivers. . . .
4 P + Technically sound credit accounting protocols

One of the key lessons of this project is the limita- that define multiple credit types based on eco-
tion of single market drivers that have limited scope logical functions
and scale and are subject to political and legal chal-

toration will require us to achieve a higher degree of . .
N g g Ftructure, and technical tools needed for an integrated

integration across ecosystem objectives than current é/ . .
. . . cosystem services marketplace to thrive must be mu-
exists. Ecological and economic goals must become . .
tually supportive and must be developed and imple-

aligned in the marketplace so that they provide, the : . o
9 ! P y prov mented together. The strategies described in this sec-

resources needed to finance restoration, drive new . . )
. . . . Hon represent the next steps for bringing an integrated
business opportunities, and achieve an economic an . .
ecosystem services marketplace to fruition.

environmentally sustainable future.

An Integrated Ecosystem
Services Marketplace

Even with the landmark state and federal environ-
mental laws of the last 30 years in place, our most fer-
vent efforts at conservation and restoration are not
keeping pace with ecological decline. We are falling
behind, despite the best of intentions. Continued deg-
radation of ecosystem health will have negative effects
on our economies, resource base, and quality of life.

Oregon is home to many significant innovations
that use markdtased programs to provide ecosystem
services. For example, the Climate Trust, the Oregon
Water Trust, the Deschutes River Conservancy,
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and Clean Water Services have been national leadeyariety of regulations that are enforced by a variety of

using carbon and water markets to help achieve ecaegulatory agencies to pay for laagde restoration

system goals. Leadership at the local and regional l@etions that address a whole spectrum of ecological

els has been and continues to be strong and creativepnditions. In an integrated ecosystem services market-

and business and political leaders at the highest levelace, the policies, infrastructure, and tools would be in

across the state are engaged in and informed aboutplace to enable a person who needs only temperature

ecosystem service issues and tools. credits to buy just the temperature benefits of a restora-

Early in the development of the Willamette Eco- tion project, while someone who needs hapitat credits
gould buy the large wood and gravel recruitment por-

system Marketplace, it was clear that the policy, infra-

structure, and technical innovations needed to ensupémS of the project. Such a system would create incen-

. tives for larger and more ecologically holistic actions
success of an integrated marketplace were of statewidé

and even regional significance, not bound by the ge(‘%lgr;]-d would guard people who take voluntary restoration

raphy of a watershed like the Willamette. The experﬁmtions against the risk of week or fickle demand driv-
ence of developing the policies, tools, and infrastruce >
ture to support a muitiredit marketplace under the Existing markets addresdividualecological ele-
auspices of the Willamette Ecosystem Marketplace ments like wetlands, water temperature, nitrogen, phos-
enabled us to see clearly that a fully integrated ecosyserus, endangered species, and cdgach.operates
tem marketplace will need to cross geographic, jurisat a different scale and is governeal lmyique set of
dictional, and institutional boundaries. laws and administrative rulBse effect othis ap-

proach is to discourage investors and landowners from
Why Is an Integrated Marketplace participating in multiple markets. Althotiggre may

bea smatteringf individual projects, it will be diffi-
Needed? cultto finance large significant restoration projects that

There are many reasons to create an integrated &Egyide multiple ecosystem values if it is not easy for
system marketplace, the most significant being that 'a”?' mange;s to sell the serV|.ces they;awla created. Ir.1
existing regulatory programs could realize greater egg_lr:;esratzl ecosyst:m services marketp acc:f, ag_enlue\
logical results than they currently do. As we have sedgu'd be able to coordinate programs more efiectively

in the Willamette temperature market, a narrow reglﬁg-t_hat Iandowr?ers are n_OF |nt|.m|d_ated by the adminis-
'gatlve complexity of participating in the market and

tory focus on temperature limits our ability to addres _
the full suite of habitat features needed by the Speciggns_actlon costs would not exceed the value of the
redits generated.

the regulation is intended to protect. As a result, tent:
perature for fish may be improved, but critical habit
elements like gravel, food, and wood remain un- |
changed and will continue to degrade without other
regulatory or market drivers to reverse the trend. S
a system is equivalent to attempting to grow a plant
spraying the roots with water but providing no soil o
sunlight. *
An integrated ecosystem services marketplace
would enable a variety people who are regulated b
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A marketplace is simply a locatioeal or vir- that promote investment in our ecosystems. Currently
tuah where buyers, sellers, and intermediaries meetwe have a wahtentioned but atioc set of pro-
exchange goods and services. Markets emerge whemggrams, rules, initiatives, and pilots. There are a vast
the buyer perceives that benefits exceed the costs ofnumber of regulatoryandnrone gul at ory ( 0
engaging in trade. Two types of costs predominate irprograms that span a number of ecosystems and spe-
most markets. One is the payment made to sellers tocific ecosystem goods and services. Creating a market-
compensate them for providing the good or service. place using a comprehensive and integrated approach
The other is payments to intermediaries or other costgvolves finding and resolving the gaps and overlaps in
such as time, processing, fees, and appraisals. The lakisting initiatives and moving to more efficient strate-
ter are called transaction costs. A fundamental requirgies for stimulating demand and conducting transac-
ment for markets to emerge is that there must be gaitiens in the marketplace.
from trade for the buyer and seller, after adding up the

Costs to participate. Core Area: Supportive Policies
Ecosystem services present a uniquely complex that Encourage and Enable
case in market development. Wi thTYo0oproductsd such

reduced water pollution, restored aquatic habitat, anqMlarkets to Integrate and Thrive
sequestered carbon, the purchase costs are probably

. : It is important to acknowledge that over the last 30
the most studied and relatively well known element of ) : . .
) _ ) years, landmark changes in public policy and new envi-
the equation. At the same time, while many people

, . ronmental laws have made progress addressing some
have been convinced that ecosystem conservation an

. . , ._of the most visible and egregious sources of environ-
restoration provide important benefits, these benefits .
e o _ . _mental degradation. However, these laws have too of-
are difficult for any one group or individual in society

ten focused solely on specific impacts and individual
to capture. As a result, the demand to buy these ser-

. . . species and habitats. In addition, legal requirements
vices has often seemed limited. Finally, the general P g q

L . ) have typically steered efforts toward the mitigation of
economic principle that transaction costs in new areas

ecific impacts at or near the site of impact, leadin
of exchange will typically be high has been confirmed'SID P . P . g
L . ) . to a hodgepodge of small, localized efforts. Treating
by initial experiences with markased approaches in

. _ isolated problems fails to consider the overall health of
this field. Thus the emergence of an integrated market- . .
. : : . . our natural environment. While such efforts may re-

place will require clear financial and economic incen- . . .
duce the impacts, they may not effectively cope with

tives. Stimulating market demand will be essential, ash : .
. . ... the cumulative nature of gradual erosion and degrada-
will efforts to keep transaction costs low and credibil- .

— . tion of our ecosystems.

ity high. Because government regulations and agencies

will be central to stimulating demand, many of the The future of ecosystem conservation and restora-

strategies that need to be employed revolve around tion will require us to achieve a higher degree of inte-

stimulating demand, minimizing transaction costs, angration across ecosystem objectives. This will enable

ensuring credibility. ecological and economic goals to become aligned in
the marketplace, providing the needed resources to

An ecosystem marketplace can be viewed asa . . . . ,
: . .____finance restoration and drive new business opportuni-
broad umbrella covering the full suite of mechanlsmsties
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Integration across services in a market must start ~ knowledge and to adapt to unintended conse-
with public policies to encourage and support the de- quences.
velopment and use of ecosystem service markets. In
order to attract both buyers and sellers of ecosystem
services, markets need to be accessible, transparent,
and not overly burdened by administrative complexity.
Agency policies, rules, and procedures need to balancePolicies must avoid sending a message to landown-
precision and risk avoidance with effectiveness and  ers and managers that lands that do not fall within
cost. Special attention to reducing risk for early market Ppriority maps are not ecologically valuable.

participants may be necessary to launch marketplacg | ¢4 priorities need to be included alongside state
initiatives and develop pilot projects.

Policies should encourage and, where possible,
reward the use of priority maps but should not
imply that work happens only in priority areas.

- or landscapkevel priorities.

Agree on Ecosystem Goals Balance the Use of Outcomévased and

In the Willamette Valley, different researchers a”CIDrescriptive Rules
agencies have developed multiple conservation and The prescriptive nature of many regulations can
restoration priority schemes. The Nature Conservan?g

. . . ad to a focus on fixing small, specific problems using
and Willamette Partnership integrated these disparate . L .
: . . . _predefined approaches and existing technologies. Such
schemes into a single synthesis map of conservatio

. . . rules may fail to harness market forces and promote
priorities and discovered, not surprisingly, there was

. ) . grivatesector innovation. An alternative to a focus on
substantial alignment. The synthesis map can be used

. . . narrow prescriptive measures is to clearly state the de-
to direct ecosystem marketplace investmentsina . . .
. . . sired outcomes of regulations and the acceptable indi-
much more strategic, ecologically viable manner.

. . . cators of having achieved the outcomes. Specifying the
Adoption and use of a framework for developing pri- . o
N . . outcome and leaving the path to achieving that out-
orities based on the Willamette and other experiences . . .
. . . . - come open spurs innovation. Although the Willamette
may assist other regions in undertaking similar efforts. . . o
temperature market will certainly create significant
A coordinating body is needed to work with stake-ecological improvements when fully implemented, the
holder groups at different scales to use existing planaarrow focus of measurement criteria kilocalories per
and information to select and agree upon priority ecatayi proved a significant barrier to including flood-
systems and sites. The Synthesis Map Working Grogfain restoration actions in the marketplace. Flood-
that has already been convened by the Nature Consplain restoration is known to improve stream tempera-
vancy and the Willamette Partnership is a logical stattwe regimes and provide significant habitat for cold
ing point for this coordinating body. Any effort to pri- waterdependent species, but the dynamic nature of
oritize investments must be adaptive and dynamic. floodplain systems currently does not enable precise
measurement of kilocalories per day. Still, not all eco-
system services are amenable to measurement and en-
forcement. ecosystem services. There is little point in
+ Priority maps and policies should be dynamic andieveloping an outcortiased approach if the resulting
flexible enough to include new informationand r ul e wi | | be unclear or |

pliance needs to be clear.

+ Priority maps should be based on best available
science (but will never be perfect).
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Identify opportunities to improve existing prescrip-where agency risiiking has resulted in dramatically
tions and/or shift to outcorAeased approaches. better results for the environment. Altering institu-
Floodplain restoration is the most logical place to staffonal incentives within agencies will be central to pro-
this work for integrating market activities. Floodplain moting a willingness to take risks, experiment with
restoration could generate significant offset credits fofew approaches, and then learn and adjust as needed.

water quality, endangered species, and flood damagerhis is a large and complicated task and not one to be
protection. Floodplain restoration activities would be taken lightly.

relevant to the full suite of state and federal regulatory
agencies involved in both driving demand through
regulations and regulating actions for restoration.
When developing outcorbased policies, the follow-
ing need to be considered:

Largescale, mukagency pilot projects should be
used to test innovative approaches and encourage an
agency culture of adaptive management. The Wil-
lamette Partnership will begin work in July 2008 with
private and public partners to develop new ecosystem

+ Outcomes need to be tracked against restora-hased accounting approaches to credit calculation.
tion goals, so that it is clear how individual ac-
tions and projects contribute to meaningful
restoration at scale.

» Outcomes need to be measurable and enfol
able to be meaningful.

» Straightforward surrogates for the outcome
may be chosen as a secbest approach.

+ Whether rules are prescriptive or outecome
based, regular monitoring and evaluation of =&
outcomes and actions is required. 24

+ Agencies may wish to certify thpatty firms
to carry out evaluations, particularly if simila
outcomes or technologies are being evaluat
in nonregulatory (voluntary) ecosystem mar
kets.

Encourage Adaptive Management and
Risk-Taking

The threat of thirgbarty litigation makes agencies
risk-averse, by training and experience. Risk aversi 3
a fundamental cause of prescriptivemalking as
agencies seek to limit the ability of those being reg
lated to deviate from a prescribed path for fear that"
the agency would then be culpable. This can leadt
long and costly routes to regulatory approval and
courages the adoption of newer, outecbasad ap-
proaches. There are multiple of examples of progr
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The project represents an opportunity to develop a and singlpurpose markets, which are too thin to be
largescale mukagency pilot that will address multiple economically viable and are likely to be ecologically
ecological values and potential credit types. The pilotineffective if they simply facilitate many small, discon-
would offer agencies an opportunity to explore ways nected conservation projects. Instead, opportunities to
to: bundle and stack credits and implement other incen-
tive programs need to be explored so landowners can
capitalize on a sufficient set of ecosystem services to
warrant adoption of new land uses and practices.

+ Provide for oversight but lighten the regula-
tory requirements so as to avoid litigation
when testing out new and promising ap-
proaches. Complementary ecosystem services should be iden-

« Use internal management directives to providéiﬁed and opportunities assessed for integrated ap-

0 proaches to regulations and incentives, bearing in

mind that integration is best achieved in a particular

location where all the silos and levels of government
come together. Developing approaches for agency in-
tegration could be accomplished through pilot projects
tied to a largecale muklicredit project, with multiple

» Find ways for agencies to adopt adaptive manpublic and private funding sources and agency regula-
agement approaches. tions.

staff with incentives to take risks and develo
new effective internal procedures that achieve
ecological goals.

» Build safety margins (or trading ratios) into
mitigation obligations to reduce risk.

Integrate Agency Responses across
Ecosystem Services

The agencpy-agency and sendbgservice na-
ture of regulatory response |l eads to oO0silodé6 appr

Core Area: ThirdParty Organization to Manage Centralized
Market Infrastructure and Standards That Ensure Efficiency

and Credibility

Worldwide, environmental regulations, improving These predictions were validated as trading activity
science, and consumer demand is driving an explosiorjumped significantly. In 2007, the value of trade in the
of ecosystem service markets. Carbon, water quality, voluntary carbon market grew by 240 percent to $331
habitat and species services are all actively traded in  million (Hamilton, Sjardin, Marcello, and Xu 2008). As
markets. In 2005, the Katoomba Group estimated that of 2006, there were 48 water quality trading programs in
these respective markets will invest more than $1.7 bil-North America (Guiling et al., 2007), 31 states with wet-
lion per year in ecosystem protection and restoration byand mitigation banking (Wilkinson and Thompson,
the year 2010, a felotd increase over 2005 invest- 2006), and 10 states with endangered species conserva-
ments. tion banking (Fox and Nino Murcia, 2005).
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Ecosystem service trading programs have been egership in defining what it should look like. No Web
tablished to improve water quality in Chesapeake Bayased infrastructure exists to accommodate multiple
and reduce carbon emissions in Europe. Similar pro-ecosystem services credit types across jurisdictional
grams in Oregon are reducing water temperatures inpoundaries. And none has been created with an inde-
the Tualatin River and offsetting carbon emissions pendent mission of accounting for and tracking cred-

from Oregon power plants. However, most of these jts over time to ensure transparency and quality.
markets trade individual ecosystem services and oper-

ate in limited geographic areas. This results in frag- This limitation creates a unique opportunlty for
mented ecosystem investments with thin supply and ecosystem market leaders. In Oregon, the Willamette
Partnership, the Nature Conservancy, Defenders of

Wildlife, EceTrust, Earth Advantage, Sustainable
Northwest, the Climate Trust and others have begun
As these markets grow, they share common oppofy catalyze formation of a national Ecosystem Ser-
tunities and challenges. Ecosystem credits can be  yjces Council to develop accounting and tracking sys-

traded like commodities, but they differ from com-  tems, vet credit protocols, accredit third party verifi-

modities in terms of their complexity, both before anders and oversee a credit registry and tracking system.
after the trade. Actions and technologies that create

offset credits must meet specific and rigorous per-
formance standards to be sold in ecosystem service
markets, and it requires significant work to documen
and verify credit attributes and performance, both be
fore a credit is sold and for many yeanseven dec-
adef afterwards. Because the basic value and credi
bility of an individual offset or mitigation credit de-
pends on rigorous verification and ongoing monitor-
ing of performance, a centralized credit registry is a
necessity. The registry consists of two parts: an institu-
tion that inventories and accounts for all credits avail-
able and sold within a market by documenting their
generation, ownership, and trade; and the resulting
database of information. A credit registry must be
transparent to regulators, the public, and market par-
ticipants. In addition, it must be supported by user
friendly technology and backed by the financial re-
sources necessary to protect against accounting errors.

demand streams that limit opportunities to capitalize
on investment efficiencies and economies of scale.

Such a council should be a consortium of non
profit organizations with a common interest in ensur-
ting that emerging ecosystem service credit markets
are credible, efficient, and achieve thedughty
ecological improvements that are needed. The pri-
mary function of the national council would be to
build and govern the centralized market infrastructure
to support ecosystem service markets. Roles of the
national body could include the following.

In order to track ecosystem credits and provide
overall transparency and credibility to the market,
credits need to be verified, certified, recorded, and
tracked over time. The system has yet to be designed,
but progress has been made by the Willamette Part-
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Develop and Certify Measurement,
Performance, and Verification Protocols

For ecosystem service markets to operate efficientlycredits created and purchased are valid and performing
the validity of individual credits must be certain. Creditsthe services intended and that an individual credit is not
for various markets can be created in numerous ways. $@d more than once. In a credit registry, all relevant in-
example, to create stream temperature reduction credifeymation about a credit (origin, vintage, ownership, life
investors can plant streamside shade trees, restore weéxpectancy, etc.) would be tracked and accounted for.
lands, make technological upgrades, or take other actidrige credit registry would function similarly to a bank in
For credits to be exchanged in a market, buyers, sellerfhat it would serve as the repository of credits deposited
regulators, and the public need to understand and agrdgyteellers and purchased by buyers. Credits deposited
the measurement criteria, performance standards, andwould be registered and held until they are certified and
verification protocols for each creginerating activity. A then made available for sale. The repository would main-
wide range of organizations are working to develop thetain records of accounts and transactions. The system
criteria and performance standards needed to generatevould produce selected reports about individual registry
credits in both local markets and global markets. A na-accounts and trading activities in formats to serve a vari-
tional Ecosystem Services Council would provide a creeliy of tracking and evaluation needs, including regulatory
ble venue to convene local, regional, and global expertesqoorting requirements. The centralized system would
establish standards for credit measurement, performanioelp credit buyers and sellers find each other and facili-
and verification in global markets and procedures for loizdé efficient transactions through the use of pre

markets. approved credit verification and certification procedures.
It also would support and regulate credit standards that

Develop and Certify Credible Verification ensure the credibility of credits for the protection of the

Entities for Each of the Markets participants, especially those using credits as part of a

Each market type will require credible experts to verfiggulatory or contractual compliance strategy.
that credit performance standards and criteria are met.
The credibility of credits in ecosystem markets depend$lanage Assurance Pools Needed to Buffer
on the integrity of the credit sold. Working with regula- Against Failure of Mitigation and Offset
tory entities, local experts, and other stakeholders, the CFedits
tional council would train, certify, and monitor verifica-

tion entities and audit procedures for ecosystem service A_n assurance POOI of credits is needed.to protect
markets against project failures and other market risks. The na-

tional council could manage a fund created as a percent-
age of total sales, or as insurance premium to invest in
ecological restoration projects and conservation activi-
Ecosystem Credit Registry ties. The assurance pool would create a bank of credits

A database and accounting system is needed as to tegt protect the public interest in the event of project
ister, certify, bank, and track ecosystem credits. Partiedailure in the market. The portfolio of assurance credits
generating credits need an efficient system to register would be geographically and functionally equivalent to
credits and have them certified by a third party. Buyersgover existing credits and transactions in the market.
regulators, and the public need a way to ensure that the

Develop and Manage a Centralized
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+ Research and evaluate alternative organiza-

Foster Nationwi rdination : o
oster Nationwide Coordination by tional structures and evaluate the potential cli-

Supporting Existing Efforts ent base for the registry, develop protocols,

Work has already begun to develop such a National test regulatory agency acceptance of a national
Ecosystem Services Council. In June 2008, a coalition organization and registry, and develop and ex-
of not-for-profit organizations with a common need plore potential revenue models to complete a
for infrastructure and standards to support their local, proof of concept for the marketplace infra-
regional, and national work on ecosystem markets de- structure and its operation.

veloped a funding request to the Oregon Economic

. + Develop a stepwise strategy for registry devel-
and Community Development Department to: P P 9y gistry

opment, including interim management.

+ Develop a charter for the organization to for-
malize operating expectations and commit-
ments and define a decisioaking process.

Dozens of new local market programs and initia-
tives are emerging throughout the United States. Ac-
tion to coordinate efforts now will improve the
+ Define its role and services. chances that markets develop in credible ways that
achieve ecological goals. If they do not, the public mis-
trust that will result from market failures or mistakes
coul d | i mi-termmustaihkakilitys 6 | ong

Core Area: Technically Sound Credit Accounting Protocols That
Define Multiple Credit Types Based on Ecological Functions

A key component of an ecosystem marketplace isrs to capitalize on the investments they have made in

the technical capability to clearly identify and quantifysystainable landscapes and to generate revenue from
relationships between development impacts and re- |arger, more comprehensive restoration.

quired mitigation or offsets. Developing the scientific
and technical ability to develop, certify, and track
such ecosystem service obligations and credits will

However, a credible ecologically based accounting
paystem to turn ecosystem benefits into credits that

critical to the development of both supply and de- can be traded is still missing. If we are to realize our

mand in an integrated marketplace. Technically soung>'°" ofan |.ntegrated ecosystem servmeg marke_t-
and agenegpproved credit accounting protocols are place, technically sound methods to quantify multiple

a critical step in making the full potential of an inte- ecosystem credit types must be developed and receive

grated ecosystem services marketplace a reality. regulatory approval for use.

We know that restoration actions produce multi- A system to account for impacts and credits must

ple ecological services that are difficult, expensive, &e open for anyont_a o Iook_mto and r_nUSt be a(?-
impossible to replace once have been lost. As we cepted by the public and private parties operating
have documented throughout this project, markets markets.

are emerging that attempt to assign values to these

services, expanding the opportunities for land manag-
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Coordinate Efforts to Create Credit
Calculating Methods

Beginning in July 2008, the Willamette Partnership
will begin a major effort with agency leaders and stake-
holders to:

« Obtain Or eg-stakéhslderfagreest mu |l
ment to use a shared accounting system to
guantify impacts and credits to ecosystem ser-
vices for application in ecosystem markets.

+ Lead a pilot project to demonstrate real envi-
ronmental benefits and compare the results
from this functiondased accounting system
with the results from current approaches.

Success in this effort will represent a significant
milestone in development of an integrated ecosystem
services marketplace and will support development of
centralized market infrastructure. But other efforts at
developing credit calculating methods are developing
in other parts of the country as well. It will take con-
certed, intentional effort to ensure that credit calculat-
ing methods do not develop in ways that confuse mar-
ket participants, regulators, and the public in different
regions of the county.

Developing the Willamette Ecosystem Marketplace
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SECTION 10

Lessons Learned

Developing the Willamette Ecosystem Market-  TMDL was postponed. This added to the Partner-
place was a process that involved lots of hard work, s hj p6s wor kl oad. The or ga
technical and regulatory challenges, obstacles to ef- ously develop the marketplace, educate potential buy-
fective communication and COllaboration, and, as a ers and sellers about how they could benefit from a
result, seemingly endless opportunities to learn. Som@arketplace, and try to stimulate demand when the
of the lessons that emerged from the marketplace expected demand drifiethe TMDLA lost steam.
development process are listed in Sections 3 through—|aving firm regu|ati0ns and a business Community
8 of this report in connection with specific project  that already understood ecosystem markets would
tasks. Larger scale lessons that apply to the entire  haye freed up time for the Willamette Partnership to
process are presented in this section. This informa- perform other activities such as additional technical

tion is prOVidEd for the benefit of other entities who Work, project Coordination, or broader outreach and
are considering developing an ecosystem marketplaggycation.

to help smooth their path to success.
Consider carefully whether or not to take a

Know whether you are readyBefore embarking  collaborative or advocacy roleThis is a strategic
on the process of developing an ecosystem market- gecision that affects the pace of marketplace develop-
place, you need to have (1) clear ecological goals soment and the level of biryfrom regulatory agencies,
you can design the marketplace to achieve them; (2)the business community, and others. The Willamette
regulations or some other motivating factor in place partnership took a collaborative, relatiorstignted
that will drive demand for credits; (3)wétirmed, approach in working with potential marketplace par-
fully engaged partners and stakeholders who not onlyicipants. This may have slowed down the process of
will support the effort but who understand the basics developing the marketplace, but the Partnership now
of ecosystem markets; and (4) a neutral third party has strong relationships with regulatory staff and other
who can lead development of the marketplace active stakeholders that will be of benefit to the mar-
someone who is trusted by the environmental com- ket for years. In some cases an advocacy approach
munity, the regulated community, and regulatory  mjight be a better choice, especially if speedier results
agencies and does not have a financial or regulatory are required and there is little to no confusion or un-

stake in market outcomes. certainty about the approach or needed outcomes.

The Willamette Partnership was clear and consis-
tent about its ecological goals, but it experienced a
setback when the TMDL that was driving demand
for temperature credits was challenged by four of the
largest potential buyers in the market. The sense of
urgency that existed for the regulatory agencies and
buyeré and therefore their demand for a market-
place solutiaim waned when implementation of the

o

3
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Harness the regulated community to push for ~ regulatory agencies to align regulations more closely
regulatory changesCurrent regulatory structures arewith the desired ecological outcomes, educating stake-
not designed to support mudtiedit trading systems, holders about the many types of credits that could be
and regulatory agency staff tend to be overworked apit of the marketplace, and looking for opportunities
risk averse. Thus, agencies need encouragement tot@@xpand technical analyses to include many parame-
velop policies, rules, and regulations that allow ecosigss and types of credits.
tem markets to work. This push must come from

those who are most affected by agency regulations: Plan for extensive, consistent, and persistent

regulated businesses and municipalities and watcha%%ucat'dorffand olutrdeachEcozystem ;narhketshcannot
groups who protect the public interest. succeed If people do not understand what they are,

how they work, and the ecological and financial advan-

Be sensible about your infrastructure need# tages they offer. This is particularly true for the regu-
new ecosystem marketplace could require anything lated community, which is who will ultimately decide
from just a few key infrastructure components to an to purchase ecosystem services dieditaot. The
elaborate infrastructure along the lines of the New concept of ecosystem markets is new to most people,
York Stock Exchange. To save money, time, and efand they may need help understanding what it means
fort, be realistic about what you need and try to mak® them. It is likely that education and outreach will
use of alreadgxisting marketplace components as need to be extensive, and continue throughout the
much as possible. Otherwise, the prospect of creatirigarketplace development process; therefore, thorough
a totally new, comprehensive marketplace infrastruceducation and outreach should be built into the pro-
ture could be daunting (at best) or completely over- ject work plan. Fortunately, there are many venues for

whelming (at worst). spreading the word. For example, existing professional
organizations can help inform their constituents about
Get to scale A small, singiparameter market-  the opportunities that markets represent for them.

place with few transactions is unlikely to drive ecosys-

temscale restoration and may not be efficient enough Stay engaged with stakeholderdt is important

to compete with traditional compliance approaches i{¢ maintain a conversation with stakeholders through-
terms of costs to marketplace participants. To be ecout the project, even when there is no significant news
nomically efficient and as ecologically effective as p&@-share, and to follow up on stakeholder issues. There
sible, an ecosystem marketplace must get to scale byas great interest in a Willamette Ecosystem Market-
expanding the number of participants, transactions, place early in the project, and many constituents were
and types of credits generated and sold. An integratBghly engaged; however, for various reasons, commu-
multi-credit marketplace allows a landowner to profitnication lapsed somewhat part way through. Without
from a fullscale restoration project (because he or siegular communication from the Willamette Partner-
can sell more types of credits or at least has a menwsbip, the door was open for stakeholders to come up
choices), increases the volume of transactions, and with their own explanations for what was happening
widens the circle of people who have a stake in the on the project, and this took time and effort to cor-
mar k et p |-term suécass. Evemtlipugh you  rect. Open lines of communication builds the trust

may be starting with just one type of credit in a smalthat all parties rely on when working through issues
marketplace, plan to expand. This means working wiktat inevitably arise.
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Balance technical work, communication, and Be willing to accept some imperfectionsDe-

process managementt takes time to work outthe  yeloping an ecosystem marketplace that quantifies
details needed to support a trade in an ecosystem mafrd translates ecosystem services into tradable units is
ketplace, to communicate with stakeholders and the 3 recent and innovative conéepne that still has

public, and to manage the marketplace developmentempedded uncertainties and surprises. Ideally, market
process, particularly decision making. Yet these activihased solutions would not be implemented until they
ties are essential, and time for them should be built \ere better understood and more fully developed.

into the project work plan. The work plan then needsgyt at this point in the natural history of the Wil-

to be followed so all parties know when and how to lamette Basin, time is of the essence__sam res-
participate in the process; key outreach and educatiogyration is desperately needed and cannot be post-

tasks that support the marketplace get accomplishedsoned to the point that we know exactly how ecosys-
stakeholders stay informed; and there is still enoughtem markets will function.

time to create a solid foundation for the marketplace

and complete the first transaction. The Willamette The Willamette Basin is an example of how im-
Partnership focused on the technical aspects of mar-portant an ecosystem marketplace can be. Even if
ketplace creation and used informal project manage-imperfect, ecosystem markets offer an opportunity to
ment and decisiemaking processes. A more balanced0 beyond complying with regulation to achieve ho-
and methodical approach might have slowed the ovelistic, integrated restoration that reestablishes the eco-
all process, but it may also have enhanced stake- logical integrity of the ecosystem. It is not necessary
hol dersd understandi ng, tohaveevenyningte defaibsartechogtipgfoieg/oumo r
open or transparent, or allowed time for other prod- start capitalizing on these marketplace opportunities.

ucts to be developed. There is time later for adjustments and refinements,
once the marketplace starts providing its ecological
Keep your eye on your ultimate goaBusi- and financial gains. One of the most frequently

nesses, municipalities, individual landowners, and  quoted statements throughout this whole project
regulatory agencies have immediate needs and may ¢igthe from Stan Gregory on June 22, 2006, at a con-
have the luxury of being able to think abouthowtheif e r ence at Oregon State L
participation in the marketplace will contribute to the could spend 10 years and $10 million to develop
longterm, largescale goal of ecosystem restoration. Itmodels that will predict the temperature benefits of

is important to help stakeholders meet theirshort  flgodplain restoration and at the end we would still

term needs using an ecosystem marketplace but alsq {& have a model. Or we could spend $10 million

keep framing the project as a tergn effort that dollars to complete the restoration action now, and in
eventually will pay dividends, both financially and 10 years we would have empirical data to confirm the
ecologically. Maintaining this view broadensthedis-y e syl t s . 6 The wisdom of

cussion and the political space to make an ecosysteRyith stakeholders.
marketplace possible.
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Plan for the postgrant period. An ecosystem that provides significant new business opportunities in
marketplace is a lotgrm endeavor that requires a  the state in the form of consulting, verification, and
financially sound business model and a designated other ancillary marketplace services. This is already
party to manage the marketplace activities for years happening. Businesses, utilities, governments, and non
into the future. If marketplace development is funded.profit organizations from around the country are al-
through grants, you must plan ahead, organizationallyeady looking to the Willamette as a model of an inte-
and financially, for when grant funding ends. This  grated, mukeredit marketplace. For example, a group
could require careful thought about your organiza- j n t he Chesapeake Bay wor
t i on é&esm rbl@imtge marketplace and whether s contracting with Oregon firms to build information
you need to build organizational capacity to manage @ichnology to support the ecosystem marketplace they
support marketplace activities in some way. Decidinggre forming, and British Columbia Hydro Power is
early on who will administer the marketplace infra-  contracting with other Oregon firms to help the utility
structure in the future provides certainty to stake- implement a policy of no net loss of ecosystem ser-
holders and reassures them that, although an ecosysices. These intellectual exports are the result of ex-
tem marketplace has its risks, it is a viable alternativq)erience gained working on marketplace efforts in
to traditional compliance options. Oregon. Such business deals are likely to continue
growing as Oregon works to quantify ecosystem ser-
vices and translate them into tradable units.

* k% %

Creating an ecosystem marketplace is a large and

_ . Perhaps the more important legacy of this project
complex process, and the Willamette Partnership

q | misst q i | that the Wi llamette Pa
made several missteps and wrong assumptions alon . .
P _ g P Y, years have changed the dialogue in Oregon about
the way that were challenging to recover from. The "
_ _ _ecosystem markets and created a type of political and
Willamette Partnership and the many stakeholders in- . . .
olicy space where an integrated, 1tratit market-

volved in the process were learning as the project prg- . . -
) , , lace can become a reality. Oregon business and civic
gressed, and the continually increasing knowledge ne-

_ . _ _ eaders, regulatory agency staff, and environmental
cessitated frequent adjustments in expectations. The .
o , , organizations now know what an ecosystem market-
organization struggled to bring the project to comple-

i . _ glace is, how it should work, and what steps are
tion by facilitating a market transaction before the en .

_ ___needed to make it work. They also understand much
of the 2 Y&year grant period. Nevertheless, even just

_ better their own roles in a marketplace, and how their
the effort to develop the Willamette Ecosystem Mar- L —_ . .

) _ participation can not just improve their bottom line,
ketplace has attracted a high level of interest from

cople outside the state. From the bedinning of the but reverse the ecological degradation in the Wil-
utsi state. inni . . .

P _p i _ g g lamette Basin. The Willamette Partnership looks for-
project, it was believed that Oregon could become the o -
X ward to continuing to work with its partners_ and
nati onal center for an ecos&ste . services 01 ndus
stakeholders to do just that.
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APPENDIX A

This Temperature Trading Handbook provides natural resource managers with information they nee
develop and sell temperature credits generated from planting riparian shade in the Willamette River Basin.
provides regulated entities that have an obligation to reduce their temperature impacts to river water with
mation they need to purchase these temperature credits. Under a grant from the Environmental Prote
Agency, the Willamette Partnership designed a framework of teedouaallinfrastructure for this innovative
market for temperature credits that regulators, and the public, can trust and accept as a viable alternative t
traditional engineeregbproaches to meeting environmental regulation. In some cases, traditional enginee
approaches do not address the root environmental problems needed for real ecological if@sternent
coming that emerging ecosystem service credit markets like this one helps to rectify.
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SECTION |
Executive Summary

Emerging markets for ecosystem services will COgy ynderstand and participate in this market for tem-
nect people in new ways. Markets such as these prgserature will be ideatjtuated to participate in future

vide land managers with a new suite of options whegarkets for carbon, wetlands or other regulated eco-
it comes to generating profits from their land. Im-  gystem services.

proved water quality, increased water quantity and

habitat creation repr ese e méafife O imnelifte oBjdctiv® d tHi$ t S
land managers will soon be able to produce and sellremperature Trading Handbook is to encourage the
through ecosystem service markets. These marketsparticipation of buyers and sellers in a market for tem-
also provide anyone impacting the environment withyerature credits, thereby leading to an overall increase

viable alternatives for making for ifi alternatives | n t he Wi | | amette Basings
that meet regulatory standards, reduce costs and fofng planned investments marked for improving water
tify natural resources. quality to the places and types of activities that provide

the greatest ecological benefits.
What follows is a practical description of how land

managers and regulated entities in the Willamette Ba- gy
sin may participate in a market for one ecosystem ser-£% :
vicei water temperatuiiethrough planting and :
maintaining riparian shade according to standards and
processes developed by the Willamette Partnership.

The Willamette Partnership created tools that al-
low land managers to quickly assess a restoration
siteds potential, to qua
produced by the site and to allow for these credits to
be tracked and traded. It has also defined a process
through which trades may occur between willing buy-
ers and sellers, and has developed the forms and
practices needed to ensure transactions efficiently
deliver the benefits that they are designed to.

This market for temperature credits represents the BE&
first of many markets that are likely to develop in the ‘
Willamette Basin and further abroad. Those land
managers and regulated entities that make the effort
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SECTION Il

Introduction

On a patch of agricultural land in the Central Wil- managers and regulated entities in the Willamette Ba-
lamette Valley, a farmer considers planting plans andsin may participate in a market for one ecosystem ser-
crop rotations for the coming years. This farmer has vicei water temperature. This market represents the
options when it comes to generating profits. Flat first of many ecosystem service markets that are likely
ground may be turned from graesed fields into to develop in the near future. Those land managers
wheat fields or nurseries. Sloping hills may be turnedand regulated entities that make the effort to under-
from berry bushes into vineyards or tree farms. The stand and participate in this market for temperature
suite of alternatives selected by such a farmer depengiil be idealbgituated to participate in future markets
on many things, but few are more important than ecofor carbon, wetlands or other regulated ecosystem ser-
nomic viability. vices. These people and organizations will understand,
. early on, how market infrastructure and processes
A municipal sewage treatment plant operator - . ,

work. And, as our ability to quantify and organize eco-

downstream of this farmer reviews operations from ) i Kets i inaful devel
his office window. The plant cleans water used by ag??—ls €M SEIVICE MArkels In a meaningiul way develops,

culture, industry and the people who live and work inthey will be able to participate quickly in an Ecosystem

the Willamette Basin. The plant, which collects the Services Marketplace currently under development by

sewer waste of thousands, produces unavoidable imzhe Willamette Partnership.

pacts to the environment. Few alternatives exist for In the meantime, the immediate objective of this

the plant operator to make for these impacts, and  Temperature Trading Handbook is to encourage the
the options that are av gartcipatidn 6f buyersraddtselledreadmarket fer kepn-
and restore the natural resources that the manager, gedature credits, thereby leading to an overall increase
the people he serves, care aboutanddependon. i n t he Wi ll amette Basinods

. . , ing planned investments marked for improving water
Emerging markets for ecosystem services will con-

nect people, like the farmer and plant operator abovequality to the places and types of activities that provide

in new ways. Markets provide land managers with a the greatest ecological benefit
new suite of options when it comes to generating

profits from their land. Improved water quality, in- North

. . . Coast Grande

Hood
creased water quantity and \habltat creation reprfasent il Umatilla
some of the oOproductso | an oon b
able to produce and sell through ecosystem service g, Willamette Jokn Day. ' Powier
markets. These markets also provide municipal plant  Coast Deschotes
operators, or anyone impacting the environment, with Malheur
viable alternatives for makimg for their environ-
i & al . h | South Umpqua Goose &

mental impaét alternatives that meet regulatory stan- e Summer  Malhewr Owyhee
dards, reduce costs and fortify natural resources. Lakes Lake

i ) o Rogue  Klamath
What follows is a practical description of how land
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What is the Willamette Partnership

The Willamette Partnership formed in 2004 to capactivity produces substantial impacts to the environ-
ture the momentum created upon completion of the ment, including municipal and industrial discharges
Willamette Restoration Strate@ie Stratedy into streams and rivers that warm their water tempera-
created by a diverse set of stakehdidatsculates a  ture. All expectations are for the human presence to
vision for ecological health and economic vitality in grow substantially over the next 30 years, along with
the Willamette Basin and outlines critical actions the impacts such a presence carries with it. A tempera-
needed to achieve success. Working with the stake- ture credit market, as envisioned by this effort, will
holder leaders who developed the Strategy, the Part-occur only within the Willamette Basin for the pur-
nership was formed to accelerate needed innova- poses of supporting aquatic species threatened by hu-
tions. One of these innovations is the establishment man actions. Other trading programs will undoubtedly
of an integrated marketplace for ecosystem servicesemerge for other geographies and this handbook will
help guide participation when they do.

The U.S. Environmental Protection Agency se-
lected the Willamette Partnership to receive funding Regulatory Context
through its Targeted Watershed Grant program in A major goal of the Willamette Partnership is to
2005 (one of 12 projects nationwide). The funding develop an Ecosystem Service Marketplace that ac-
supported the Partner shicgninedatesftransactibns of the fallrsgeetrune of ecor
tive water quality trading program, which was designémical functions and values present in the Willamette
to reduce stream temperatures to support salmon re-River BasinrSome prograntkat deliver pieces of this
covery. This handbook provides the buyers and sellegseater whole already exist, such as wetiéigdtion
of temperature credits in the Willamette Basin with arand endangered spe@esservation banking. When
easy reference manual for conducting trades within thaly developed, the Marketplace will build on these
framework established by this program. pieces and accommodate rqatity transactions that
attract enough investment to support projects at a
scale that will make an ecological difference. Currently,
in response to the urgency of compliance with new
temperature standards and significant investment by

. the Environmental Protection Agency, the Willamette
Mountains to the West. Over the last 150 years, the . . gency
. Partnership developed the infrastructure and processes
Valley has amassed a large human population and a N .
. e . to facilitate transactions that reduce water temperature
diversified industrial economy anchored by the Port-

. in the Willamette River and its tributaries. It is upon

land Metropolitan Area to the North and past Eugene _ . .
L these transactions that this handbook is focused.

and Springfield to the South.
Amidst all of these natural amenities and human de-  The Willamette River, operating properly, would
velopment, the Willamette River and its tributaries  naturally produce the cool water fish need. However,
drains enough water to make it the 13th largest river @ssential human activities warm it and rising river tem-
the lower 48 states. The entire Willamette River Basiperatures negatively affect native species that use the
includes a land area of around 11,500 square miles,pai ver . To protect these s
population of around 2.5 million and around 75 per- must be lowered. A public agency, the Oregon De-
cent ofOregon's economic activity. This economic  partment of Environmental Quality (DEQ),

Physical Context

The Willamette Valley in Northwestern Oregon
unfolds between the volcanic cones of the Cascade
Range to the East and the forested Coast Range
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