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

Created a tool to guide marketplace investment toward high-priority conservation and restoration areas in the 
Willamette Basin. 

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

Identified technically sound methods for quantifying temperature credits generated from riparian shade resto-
ration, wetland restoration, flow augmentation, and wastewater reclamation and reuse, and made substantial 
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 cred-
its created by the Oregon Department of Environmental Qualityõs new Willamette temperature total maximum 
daily load (TMDL). 

Created an easy-to-use 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 trading. 
Facilities managers can also use a calculator to evaluate the temperature benefits from wastewater reclamation 
or reuse. 

Introduction 

SECTION 1 

     In November 2004 the Willamette Partnership had 

an idea about creating incentives to restore the ecosys-

tems we care about and depend on. We thought that if 

people with no regulatory obligation knew they could 

make profits restoring ecosystems that clean and cool 

our water and support the fish and wildlife we care 

about, they would do it. We also thought that if people 

facing strict regulations to reduce environmental im-

pacts could choose to pay others to restore streamside 

vegetation, wetlands, flow, and floodplains to meet 

those regulations, they would do so. We thought that 

if regulatory agencies had technically sound and credi-

ble ways to compare the benefits of restoration with 

the impact being regulated, they would allow it. Fi-

nally, we thought that if credible and transparent infra-

structure to support these transactions was in place to 

ensure integrity and protect the public interest in its 

ecosystems, it would be accepted. Now, more than 4 

years later, we are a lot smarter about what it takes to 

make that happen, and an ecosystem services market-

place in the Willamette Basin is well on its way to be-

coming a reality.  

     With the help of stakeholders and funding from 

the U.S. Environmental Protection Agencyõs Tar-

geted    Watershed Grant Program, over the last 2 ½ 

years the  Willamette Partnership and its many part-

ners have developed the tools, templates, and market 

infrastructure needed to implement just such a sys-

tem. A marketplace for temperature improvements is 

ready for business and the framework of a multi-

credit marketplace where many types of ecosystem 

services credits are traded is in place. The Willamette 

Partnership has registered three riparian restoration 

projects with a significant number of temperature 

credits on a new centralized credit registry and ex-

change tracking platform and the Partnership is pre-

pared to work with partners to register dozens of ad-

ditional projects during the coming months. The 

framework is in place, and the Willamette Partnership 

is poised to facilitate the first complete temperature 

trade between buyers and sellers in the marketplace. 

This transaction can occur once legal issues that have 

temporarily postponed demand for temperature cred-

its are resolved. 
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Applied and tested a methodology to rapidly assess a restoration siteõs ecological values and its potential to 
generate multiple types of ecosystem service credits. 

Worked with the Oregon Department of Environmental Quality to develop (1) agency policies that will en-
courage participation in the marketplace and maximize investment in high-priority restoration areas; and (2) 
draft permit language that will allow dischargers to use temperature trading to comply with the requirements 
of the new Willamette temperature TMDL. 

Created centralized market infrastructureña credit registry and exchange platformñto register, certify, bank, 
and track different types of ecosystem service credits as they are generated, bought, and sold; created tem-
plates of contracts, agreements, and other documents needed to support transactions in the marketplace. 

     We know what the ecological problems in the Wil-

lamette Basin are. We know what to doñand whereñto 

improve conditions. We developed the techniques and 

tools to translate the ecological benefits of things that 

need to be done into a temperature measurement that is 

strictly regulated. We created permit language that en-

ables cities and businesses facing strict temperature limits 

in their discharge permits to pay people who can do the 

things that need to be done ecologically to off-set their 

temperature impacts. We created the market infrastruc-

An Opportunity in the Willamette Basin 

     When functioning properly, the Willamette River 

and its tributaries would naturally have lots of dis-

persed, cold-water 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 

cold-water 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 

riverõs temperature conditions need to be improved.   

ture needed to enable these transactions to occur in a 

transparent and credible way.  

    In short, we made it possible for people with regula-

tory obligations to buy the ecological services created by 

others who restore ecosystems. We made the tools tech-

nically sound so that regulators would allow this new 

approach and we put the infrastructure in place to make 

it credible so the public would accept it.  

Origins of the Willamette 

 Marketplace 
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    The Oregon Department of Environmental Quality 

responded to this problem by designing a temperature 

TMDL for the Willamette Basinña regulation that 

requires permitted entities that contribute to the 

warming of the river to reduce their impact. Under the 

TMDL, municipal and industrial dischargers who re-

lease clean but warm water to the river are required to 

meet very specific temperature load limits. The final 

Willamette temperature TMDL was signed in Septem-

ber 2006.  

     Development of the TMDL created an opportunity 

in the Willamette Basin to establish an ecosystem mar-

ketplace where multiple types of ecosystem credits 

could be created and traded. The temperature TMDL 

created the needed catalyst to build a framework that 

serves the emerging temperature market, but it also 

laid the foundation for the transactions involving a 

wide range of other credits for fish and wildlife habi-

tat, water quality and quantity, and more. Significant 

demand for temperature credits would be created by 

the TMDL because options to meet the requirements 

under the regulation are limited. One expensive option 

is to install technology to cool water before it is dis-

charged to the river. Such solutions achieve the de-

sired end-of-pipe conditions and ensure regulatory 

compliance, but they do little to improve river condi-

tions that fish depend on.  

     An ecosystem marketplace, on the other hand, 

would encourage restoration of streamside vegetation, 

wetlands, and gravel in river channels by people who 

have no regulatory obligation to do so. In addition to 

keeping the river water cool, these types of ònatural 

infrastructureó would create the full range of habitat 

conditions that fish and wildlife need. In addition, 

market-driven restoration projects in the Willamette 

River and its tributaries would produce a wide variety 

of other ecological benefits, such as habitat for other 

species, erosion control, water storage, and filtration. 

Thus, an ecosystem marketplace could be used to 

achieve large-scale ecological goals and not just reduce 

the cost of regulatory compliance.  

     Those with permits to discharge clean but warm 

water have not generally had the ability to òbuildó or 

acquire natural infrastructure to meet their permit re-

quirements or mitigate their impacts. Likewise, land-

owners who could choose to òbuildó natural infra-

structure have not had the financial capacity or incen-

tive to do so. If those required through permits to re-

duce water temperature could pay for others to create 

the natural infrastructure that provides the conditions 

that fish needñincluding cool waterñthen both per-

mit compliance and significant ecological restoration 

could occur simultaneously.  

U.S. EPA Targeted Watershed Grant 

     In November 2005, the Willamette Partnership re-

ceived a 2 ½-year 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.  
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     The overall goal of the project was to develop the 

technical, legal, and regulatory frameworks needed to 

facilitate exchanges of ecosystem service credits that 

improve ecological health and sustainability in the Wil-

lamette Basin. The ideal initial ecosystem marketplace 

would have the following characteristics: 

Be trusted by regulated parties, private land manag-

ers, regulatory agencies, and the public 

Meet specific TMDL objectives for reducing tem-

perature in the Willamette river 

Drive investments to the restoration actions that will 

provide the greatest environmental return to the Wil-

lamette watershed 

Provide financial incentives for land managers to 

restore ecological values in priority areas 

     Be capable of facilitating transactions in a vari-

ety of ecosystem service credit types that address a 

full suite of ecological values. 

     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. 

Task 1: Market AppraisalñWho needs 

what types of  credits for what purpose, 

and can supply be created through eco-

logical restoration actions?  

     The market appraisal involves analyzing the de-

mand for different types of ecosystem service credits 

(in part by quantifying temperature reduction obliga-

tions under the TMDL) and developing an under-

standing of the potential supply of credits, when and 

where they are located, and who would generate them. 

Because the primary goal of the Willamette Ecosystem 

Marketplace is ecological restoration, an important 

aspect of assessing the supply of credits was determin-

ing where the high-priority restoration areas are in the 

Willamette Basin so the marketplace could be struc-

tured to encourage activities in those locations and 

thus produce multiple ecological benefits.  

Task 2: Credit Definition and Currency 

DevelopmentñHow can the ecological 

benefits of  restoration actions be trans-

lated into units of  measure people under-

stand and want to buy? 

     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-

system Marketplace, this meant working to develop 

practical and technically sound methods for quantify-

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 

òuniversaló currency that multiple types of ecosystem 

service credits (temperature reduction, wetlands habi-

tat, carbon sequestration, etc.) could be translated into 

for use in comparing or exchanging credits. 
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Task 3: Temperature Credit PortfolioñIs it 

possible to reach the goals established in 

the temperature TMDL and create 

significant other environmental benefits by 

restoring ecosystems? 

     Credit portfolios are developed at two scales: basin-

wide and site-specific. The basinwide portfolio reflects 

investments that, if implemented, would result in at-

tainment of the Willamette TMDL for temperature 

and provide other ecological benefits. The site-specific 

portfolio characterizes the potential for a specific site 

to generate multiple types of restoration-related credits 

for sale or trade in a multi-credit marketplace.  

Task 4: Marketplace InfrastructureñIf  

people restore ecosystems instead of  

building onsite or end-of-pipe controls, 

what systems need to be in place to ensure 

that restoration actions are real and are  

being managed over time? 

     Ecosystem marketplaces require unique infrastruc-

ture to register, track, and account for credits and en-

sure their validity and quality through time. A central-

ized credit registry is needed to operate a credit ledger 

and the accounting tools that track ecosystem service 

credits. An administrative and electronic exchange 

platform is needed to track and report transactions 

Why Do We Need an Ecosystem Services 

Marketplace? 

     As a society, we generally value clean air, clean 

water, fish and wildlife, and natural landscapes. This 

concern is demonstrated consistently in polls and 

validated by the willingness of voters and policymak-

ers at all levels of government to approve the use of 

Background on Ecosystem Services Markets 

between buyers and sellers. Agreed-upon, docu-

mented measurement criteria, performance standards, 

and verification protocols for credit-generating activi-

ties help ensure their quality, and restoration projects 

need to be monitored over time to ensure that they 

continue to provide the ecosystem services that give 

their credits value. These and other regulatory, ad-

ministrative, and transactional components of the 

marketplace require a host of documents, databases, 

written protocols, agreements, and regulatory instru-

ments that together make up the marketplace infra-

structure.  

Task 5: Market TransactionñCan we 

make a deal? 

     The goal of this task was for the Willamette Part-

nership to coordinate, facilitate, or support one or 

more real temperature-reducing actions as credit trad-

ing or banking transactions under the auspices of the 

Willamette Ecosystem Marketplace. This included 

selecting, researching, and evaluating potential trans-

action projects and working with agency staff to aug-

ment regulatory language to allow temperature trad-

ing as a TMDL compliance option.  

     The activities, products, and results of Tasks 1 

through 5 are described in detail in the following 

chapters.  

 

public funds for conservation purposes. There are 

also many regulations that constrain activities deemed 

harmful to the environment, like destroying endan-

gered species habitat, harming migratory birds, or 

harvesting fish beyond a legal limit. 
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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 

landmark environmental laws such as the Clean Water 

Act, National Environmental Policy Act, and Endan-

gered Species Act. These laws were intended to ad-

dress specific environmental problems, such as indus-

trial and wastewater discharges into rivers and streams, 

site-specific habitat damage, and impacts on individual 

species.  

     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 site-by-site, species-by-species, and pipe-by-

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. 

     Worldwide, there is growing interest in the use of 

market-based approaches for conserving and restoring 

the important ecological processes that provide ser-

vices to people. These òecosystem servicesó are pro-

duced by intact ecosystems: well-managed forests, 

functioning river floodplains, contiguous bands of di-

verse streamside shrubs and woodlands, and healthy 

wet prairies and wetlands. When these ecosystems are 

allowed to do their work, they purify, cool and store 

water; they produce oxygen and store carbon; they 

reduce or prevent damage from flooding; they im-

prove pollination; and they provide fish and wildlife 

habitat. The shift worldwide is toward quantification 

of these ecosystem services so the people who can re-

store and maintain them can get paid for doing so.  

     It is also clear that despite significant investments 

in land protection and restoration, conservation is not 

occurring at a scale that will substantially reverse the 

         The Willamette Partnership. The Willamette 

Partnership is a coalition of conservation, city, business, 

farm, and science leaders committed to increasing the 

pace, scope, and effectiveness of conservation in the 

Willamette Basin. Board members represent the many 

diverse interests in the basin that have a stake in its 

ecological and economic future. Board members have a 

long history of working together to build the 

relationships needed to form a consensus on innovative 

conservation action. The Willamette Partnership believes 

that restoring the health of an ecologically, socially, and 

economically complex watershed like the Willamette will 

require a coordinated approach that no jurisdiction, 

agency, or private interest has the resources or incentive 

to undertake alone. 

trend of major declines in native habitat, plants and 

animals, and clean air and water. Development pres-

sure is projected to continue, especially in the Wil-

lamette Valley. Even with existing federal and state 

regulations, it is likely that ecosystem health in the Wil-

lamette Basin will continue to degrade, undermining 

the regionõs economy, natural resource base, and qual-

ity of life. Given the current situation, it is difficult to 

avoid the conclusion that something more is needed to 

protect and restore the natural resources we value. 

     The Willamette Partnership is seeking to demon-

strate alternative compliance options within the regula-

tory approachñoptions that reduce the cost and con-

flict of compliance with regulations while delivering 

broader ecological results. One way the Partnership is 

doing this is by leading the effort to build the Wil-

lamette Ecosystem Marketplace, which uses market-

based incentives and a new suite of tools to drive in-

vestment toward ecological priorities in the Willamette 

Basin  
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     An ecosystem marketplace is an organizational 

structure that leverages the power of economics with 

landowners and others investing to protect, restore, 

and maintain ecological values such as clean air, clean 

and abundant water, fish and wildlife habitat, and 

other ecosystem òproductsó that are generally consid-

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 ecosystem 

marketplace changes that dynamic by making ecosys-

tem servicesñtemperature or pollution reduction, wa-

ter purification, carbon sequestration, habitat preserva-

tion, natural flood control, and so onñtradable items 

that can be priced and sold.  

     In the Willamette Ecosystem Marketplace, regu-

lated entities that spend millions of dollars each year 

on environmental compliance will be able to pay farm-

ers, foresters, and other land mangers for ecological 

restoration actions that control or offset impacts more 

effectively than traditional, site-specific 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 for 

sale in the marketplace. As an example, cities and in-

dustries that are required to reduce the impact of their 

discharges of clean but warm water into rivers and 

streams would be able purchase temperature offset 

credits created when land managers plant streamside 

shade trees, restore wetlands, or reconnect floodplains 

so that water is cooled naturally.  

     Restoration of natural processes has the potential 

to create substantially more benefits to the larger eco-

system than traditional engineered approaches to envi-

ronmental compliance, and in many cases it may be 

less expensive. In a ground-breaking temperature trad-

ing program in the Tualatin River Basin, for example, 

Clean Water Services (the areaõs wastewater utility) 

invested approximately $12 million to restore stream-

side vegetation that actually improved conditions for 

fish, instead of spending $60 million in refrigeration 

technology that would have guaranteed compliance 

but provided little environmental benefit.  

     There are many other advantages to developing an 

ecosystem marketplace that complements existing 

environmental regulations: 

An ecosystem marketplace would tap into sources 

of investment that currently are not participating 

in coordinated conservation activities. This in-

creases the scope and scale of investment in con-

servation, providing additional ecological benefits 

for the public. 

An ecosystem marketplace would provide greater 

ecological benefits at lower cost to the regulated 

parties, with the potential to reduce the costs of 

goods and services to taxpayers and consumers. 

 

What Is an Ecosystem Services Marketplace? 
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Development of industrial sites in the Willamette 

Valley is severely constrained because land zoned 

for industrial use within urban growth boundaries 

tends to be wet, requiring significant mitigation. A 

functional ecosystem marketplace will increase the 

availability of large, ecologically significant mitiga-

tion banks that have mitigation credits to sell. This 

expedites development where it belongs while di-

recting investment in conservation to the areas 

that will provide the greatest environmental bene-

fits. 

 

Rural landowners find it increasingly difficult to 

remain profitable. Generating ecosystem service 

credits can create a new source of income, thereby 

diversifying revenue for rural landowners and pro-

viding society with ecological benefits. 

     For these reasons and others, the Willamette Part-

nership has pursued development of an integrated 

ecosystem marketplace in the Willamette Basin that 

will accommodate the sale of multiple types of offset 

credits, representing many different ecosystem ser-

vices. 


