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Integrated Eco-Logical Framework 
(IEF) 

 

• Process to guide transportation and resource 
specialists in the integration of transportation 
and ecological decisionmaking. 

• Helps identify potential impacts to 
environmental resources very early in the  
planning process. 

 



Steps of the IEF  
(and the Eco-Logical approach) 

1. Build and strengthen collaborative partnerships 
2. Integrate natural environment plans 
3. Create a Regional Ecosystem Framework (REF) 
4. Assess effects on conservation objectives 
5. Establish and prioritize ecological actions 

6. Develop crediting strategy 
7. Develop programmatic consultation, biological opinion, or 

permit 
8. Implement agreements, adaptive management, and deliver 

projects 
9. Update REF 



Step 6: Develop a Crediting Strategy 
Questions to be addressed 

• How does ecosystem crediting fit into the nine-step Integrated 
Ecological Framework (IEF) process?  Why do it? 

• What ecological categories (e.g. wetlands, water quality, 
endangered species) have more established crediting 
methodologies? Where is further research needed? 

• What are some examples of how transportation agencies have 
partnered with resource, regulatory, or transportation partners to 
implement a crediting strategy that spans multiple jurisdictions? 

• What tools, protocols, and data are available to help agencies begin 
to develop a crediting strategy? How can transportation agencies 
best access these tools? 

• How can agencies adapt existing crediting protocols to new 
ecological services or geographic areas? 
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STEP 6: Developing a Crediting Strategy; 
Ecosystem Services and Transportation 

Jimmy Kagan 
Institute for Natural Resources 

Oregon State University & Portland State University 



Ecosystem Services and Crediting Background 

The ability to measure and value environmental benefits 
(clean water, air, food, fiber, climate regulation) may 
help assure these services are maintained over time. 

Considering ecosystem service values -   
 ----  costs and benefits --- 
is an efficient way to consider both impacts 
and improvements to the environment. 
 
A such it can represent a new way for 
transportation agencies and regulatory 
agencies to address unavoidable losses and 
associated mitigation. 



Step 6: Develop Crediting Strategy 
• Purpose: 

– Integrate mitigation sequence at site level: avoidance, 
minimization, compensation. 

– Development of a crediting system to accelerate 
implementation and improve the results of mitigation. 

– Support implementation tools like conservation/mitigation 
banks, programmatic permitting, and advanced mitigation. 

• Outcomes: 
– Agreement on rules for field measurement of ecological 

functions. 
– Agreement on approved mitigation/conservation banking and 

expanded pre-approved multi-resource banks. 
– Outcome-based performance standards using credit system.  



Regulatory Constraints and Institutional Barriers  

• Regulatory Constraints 
Traditional regulatory barriers 
Suspicion of functional assessments or trading ratios 

• Local Governments and Defining Service Areas 
Optimal service areas may move mitigation outside of a 
jurisdiction that is losing resources 
This may be exacerbated by statewide, large watershed or regional 
crediting strategies that identify mitigation banks and restoration 
priorities that occur outside local jurisdictions  

• Funding and Organizational Barriers 
An agency or organizational lead to maintain, update, warehouse, 
track transactions and funding for this effort 
Institutional inertia (within DOTs, MPOs & Regulatory agencies) 

 



Existing State Crediting & Trading Programs 

• California – CEQA, RAMP and SAMI 
– Existing ESA and Wetland Banks potentially linked through 

newly developing initiatives 
• Minnesota Wetland Restoration Strategy  

– Wetlands Restoration Strategy addressing advanced mitigation 
• North Carolina Ecosystem Enhancement Program 

– Wetlands and Stream Mitigation & Crediting Program involving 
NC DENR and DOT 

• Ohio River Basin Trading Project 
– Phosphorus and Nitrogen credit market involving electrical 

generation companies 
• Willamette Partnership and Clean Water Services 

– Multiple trading, focused on ESA and CWA regulatory drivers 



Ecosystem Accounting and Measurement 
example: Phosphorous 



Considerations for Conducting Step 6 
• Regional mitigation strategies and improved mitigation planning 

can significantly reduce the time and effort involved in this step.  
• Implementing a function and service based inventory methodology 

(such as Rapid Wetland Assessment Protocols) in a state’s 
regulatory framework can provide a critical head start. 

• Creating statewide or area-wide service value maps can provide a 
useful head start, especially for improved mitigation planning.  

• Identify Ecosystem Crediting Platforms or Protocols developed 
within the region, and evaluate their ability to be used in the REF 
ecosystems and landscapes. 

• Select or develop units and rules for crediting.  
• Negotiate regulatory assurance for credit.  
• Develop guidelines (or copy them) for program implementation.  





https://www.mdt.mt.gov/other/environmental/external/wetlands/2008_wetland_assessment
/2008_mwam_manual.pdf 



Oregon Wetlands Prioritization 
Project 

Upper Deschutes Basin Wetland Priorities 



Summary 
• Crediting programs should be developed cooperatively with the 

all interested parties. 
•  Engage stakeholders early and often.  
• An accepted Integrated Ecological Framework (IEF) with a 

conservation strategy for the state, watershed, ecoregion or 
area in which the crediting system is to operate is a great head 
start. 

• It is easier to start with a single service that can be valued, 
generally endangered species, wetlands or streams with existing 
markets; or with a specific set of projects in a location. Build 
from there. 

• Multi-service crediting systems are more useful but more 
difficult to establish. Creating these is easier once crediting 
partnerships, methods and tools have been adopted. 



Building & Adapting a Crediting Strategy 



What are we working for? 
 

Increasing the Pace, Scope, Effectiveness of Conservation 
 



Crediting Protocol 
Standards, Metrics, and Process 



Credit types 
Wetland 
Salmonid habitat 
Upland prairie habitat 
Water temperature 
Water nutrients 
Oak habitat 

Coming soon 
Floodplain habitat 
Sagebrush habitat 
Benefits of flow 

Crediting Protocol 
Standards, Metrics, and Process 



Steps for buyers and sellers: 

Credit Issuance Process 
Validation through registration 



Additional 
Required 
Business as usual 
No flipping 
 

Suitable 
Local natives 
Diversity 
Density 
References 

Sustainable 
Steward 
Costs 
Plans 
Legal protection 

Avoid 
Minimize 
Permitted 

Validation & Eligibility 



Verification  



Credit Type TOTAL 
Wetland (acres) 8.84 

Salmonid (ln ft) 622 
Prairie (acres) N/A 
Water Temp. 

(kcal/day) 
2,598,664 

Area 4 
Credit    Quantity 
Wetlands   1.44 
Salmonids  622 
Temperature   2,598,664 

Area 2 
Credit    Quantity 
Wetlands   3.0 

Area 3 
Credit           Quantity 
Wetland (Buffer)         .40 

Area 1 
Credit      Quantity 
Wetlands       4.0 

Area 4 
Credit     Quantity 
Wetlands    1.44 (-0.72) 
Salmonids   622 (Sell 311) 
Temperature      2,598,664 (-1,299,332) 



Is the development site a likely prairie?: Identified as having prairie soils, occupied by 
listed species, within 2.5 miles of occupied habitat, identified as prairie habitat/critical 
habitat, or mapped as historic prairie. Other factors may also trigger review. 

NO-> Standard 
permit review  

YES -> Critical Areas 
Ordinance prairie permitting 

What is the quality, size, species presence, and connectivity of the site?:  

Degraded, small, and 
isolated:  
 
Can use expedited 
review/straight to 
mitigation/fee in lieu/etc. 

Grassland; Medium sized; 
occupied; or conected:  
Need to demonstrate 
avoidance & minimization. 
 
Run crediting models to 
determine mitigation 
requirements. 

High quality or native 
grassland >20 acres, 
occupied, or grassland 
>10 acres adjacent to 
grassland >100 acres:  
 
Default is to avoid. 
Minimization and mitigation 
may only be applicable in 
very rare instances. 

YES-> but Exempt  

 
 

 Determining Impacts 
A decision tree approach from Thurston County, WA 









• PROGRAMS EVOLVE IN PHASES: feasibility, 
convening, design, and operation 
 

• DEMAND IS LIMITING FACTOR 
 

• TRANSACTION VOLUME IS “THIN” 
 

• STATE AGENCIES ARE KEY 
 

• LOCAL PROGRAMS NEED A LOT OF THE SAME 
THINGS: There are a lot of consistent 
needs, but local stakeholders need to 
“own” their design decisions 

From those early pilots 
Lessons Learned 



Crediting Best Practices Outline 
 1. Regulatory instruments to 
support trading 

2. Eligibility 

3. Baseline & additionality 

4. Credit quantification 

5. Ratios 

6. Credit characteristics 

7. Credit verif. and certif. 

8. Credit registration 

9. Project site monitoring and 
record keeping 

10. Compliance & enforcement 

11. Program effectiveness and 
adaptive management 



Willamette Partnership 
cochran@willamettepartnership.org 
(503) 946-8350 

Ecosystem Markets 
Catalyzing Investment in 
Conservation 

mailto:cochran@willamettepartnership.org
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