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Restoration for TMDL compliance

Tualatin River, Oregon

Cooling Towers  35 miles of restoration

Source: Adapted from The Freshwater Trust



Grey Infrastructure

Cooling Towers

Compliance – Achieved

Cost – A lot

Ecological Value – Not Much

Green Infrastructure

Restore 35+ miles of stream

Compliance – Achieved

Cost – A lot less

Ecological Value – Huge



Ecosystem Services Framework

Policy 

Quantify impacts and benefits

Accounting system 

Verification 

Sustained benefits 

Spatial framework

Creates incentives for conservation



Ecosystem Credit Accounting System



Overview

• Aquatic Resource Mitigation 

Program for Oregon

• Challenges & Opportunities

• Ingredients of success (so far)



 Compensatory mitigation decision-making in a 

watershed context

 Replace loss of functions due to unavoidable 

impacts to all aquatic resources

 Use of  function or condition assessment to 

determine compensatory mitigation

Final Compensatory Mitigation Rule (2008)

A Watershed-Based Approach to 

Mitigation in Oregon



Oregon Removal-Fill Program Rule (2009)

 Specified compensatory mitigation 

required for unavoidable impacts

 Expanded mitigation statutes to “waters of 

the state” (previously only referred to 

wetlands)

 Requires mitigation offsetting losses of 

functions and values

A Watershed-Based Approach to 

Mitigation in Oregon



Wetlands

Assessment

(Watershed + 

Site Level)

Program 

Elements
Program

Policy

Stakeholder

Engagement 

Agency & 

Technical

Engagement

Implementation

Streams

Aquatic Resources Mitigation Program for OR



• State and federal regulations & agencies

• Complexity of policy - DSL requires values

• Vested stakeholders – existing mitigation 

banks

• Technical work – assessment tools & spatial 

frameworks

Challenges (or Challenging Goals)



• Federal & State Policy

– Mitigation hierarchy

– Watershed-based approach

– Program requirements that align with an ES approach

• ES Framework: transparent, predictable, 

standardized approach – for both regulators and 

regulated community

Opportunities



Ecosystem Services Framework

Policy 

Quantify impacts and benefits

Accounting system 

Verification 

Sustained benefits 

Spatial framework



Ecosystem Services Framework

Policy

Quantify impacts and benefits

Accounting system 

Verification 

Sustained benefits 

Spatial framework – targeting investments in the 

most effective places



1. Lack of a stream function-

based assessment tool 

2. Lack of a watershed-based 

approach

3. Narrow recognition of 

values

4. Absence of function-based 

accounting 

Stream Mitigation Program



FUNCTIONAL

GROUP

ECOLOGICAL

FUNCTION
VALUE

Hydrological Sub/surface transfer Floodplain condition

Flow variation Flooding regime

Surface water storage Withdrawal or 

impoundments

Geomorphic Sediment continuity Landuse/Landcover

Substrate mobility Sedimentation issues (303d)

Biological Maintain biodiversity ESA listed species

Create habitat (aq/riparian) Rare species

Sustain trophic structure Priority watershed

Chemical, Nutrient 

& Thermal

Nutrient cycling TMDL (nutrient)

Chemical regulation Metal/toxic impairment

Thermal regulation TMDL (temperature)



Stream Function Assessment Methodology for 

OR

Score



Stream Function Assessment Methodology

Score

Applications

Mitigation credits

Voluntary credits

Tracking & accounting

Prioritization & planning



Seasonality

Wigington et al. (2012) ;  Leibowitz et al. (2011) 

5420 stream 

reaches OR Hydrologic Landscape 

Regions

Stream Classification System for OR

Aquifer Permeability

Climate Terrain

Soil 

Permeability



L_STREAMORDER 3

L_AREA_KM 116.3556

L_CLIMATE Semiarid

L_SEASONALITY Fall or Winter

L_AQUIFER_PERM Moderate

L_TERRAIN Mountain

L_SOIL_PERM Low

L_HL_CLASS SwMML

L_ERODE_CLASS Difficult to Erode

L_GRADIENT Low

L_FLOODPLAIN No

W_AREA_KM 1569.075

W_TERRAIN Mountain

W_FLOODPLAIN No

W_SURPLUS Limited

W_VOL_SURPLUS 22059132

W_SEASONALITY Fall Winter

W_PC_L_PERM 47.36

W_PC_M_PERM 45.42

W_PC_H_PERM 7.22
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Wetland Mitigation Program

1. Existing function-based assessment tool –

ORWAP

2. Lack of “watershed-based” approach

3. Transition acres to acres to function-based 

debit/credit accounting



 Wetland-based geospatial 

data layers

 Landscape condition

 Wetland condition

 Conservation 

significance

 Statewide

OR Wetland Restoration Planning Tool

 High, Medium, Low opportunities for 

restoration & mitigation use



OR Wetland Restoration Planning Tool



Program Elements

Developing policy options, through a collaborative 

process, for agency decision-making.

Program Element

Eligibility

Site Selection Criteria

Credit Quantification

Verification

Credit/Debit Accounting

Performance

Standards

Monitoring

Stewardship



Program Elements

Developing policy options, through a collaborative 

process, for agency decision-making.

Program Element ES Framework

Eligibility Spatial framework

Site Selection Criteria Spatial framework

Credit Quantification Quantification

Verification Verification

Credit/Debit Accounting Tracking and Accounting

Performance

Standards

Sustaining Benefits

Monitoring Sustaining Benefits

Stewardship Sustaining Benefits



Ingredients of Success

• A priori criteria: credible, transparent, practical

• ES Model: transparent & demonstrated success

• “The Year 2020”

• Agency commitment

• Champions!
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Questions?

Nicole Maness

maness@willamettepartnership.org


