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1 EXECUTIVE SUMMARY 

Willamette Partnership, in conjunction with Wolf Water Resources and The Freshwater Trust, developed 
two floodplain technical tools that integrate the latest science, policy, and regulations to support the use 
of market mechanisms and incentives for floodplain restoration. The Flood Attenuation Impact 
Mitigation (FAIM) tool undertakes a functional assessment of floodplain impacts and restoration on flood 
attenuation and calculates a mitigation credit or deficit value based on the specific actions taken in the 
floodplain. The Water Quality Quantification tool calculates probabilities of achieving restoration water 
quality targets based on a database of empirical studies.  
 
The FAIM and Water Quality Quantification tools were tested on pilot projects in Oregon to evaluate 
their function and effectiveness for both development and restoration projects in the floodplain, for 
different geographic locations and contexts, for various project sizes, and for projects with different 
impact or restoration actions. A short description of those pilot projects is provided below. 

1. Hillsboro Development Pilot Project – A minor floodplain development project located in 
McKay Creek floodplain in Hillsboro, Oregon that covers approximately 1.13 acres. The project 
includes fill removal and addition, impervious surface creation, and vegetation removal. 

2. Schweitzer Restoration Pilot Project – A substantial restoration effort located along Johnson 
Creek in the city of Portland, Oregon. The project includes restoration of riparian vegetation, in-
channel modifications, and floodplain creation on a 500 meter stream reach. This stream reach 
was previously an armored channel that was changed into a meander channel with extensive 
backwater areas, large wood installations, and riparian vegetation planting. 

3. Lower Middle Fork Restoration Pilot Project – The 330 acre project is part of a larger 1,300 
acre restoration effort by The Nature Conservancy (TNC) at the confluence of the Middle Fork 
and Coast Fork of the Willamette River. The project will remove existing berms to connect 
previous aggregate mining pits to the river through a back channel, allowing floodplain 
inundation and increasing floodplain area as well as habitat for fish and wildlife. The project will 
also include revegetation, large wood installations, and removal of non-native vegetation. 

4. Pudding Ponds Restoration Pilot Project – The approximately 600 acre project, part of the 
Willamette Confluence Restoration Project by TNC, would create a side channel by connecting 
approximately 30 acres of former aggregate mining pits. The project includes berm removal, 
large wood installations, and native vegetation restoration. 

5. Coast Fork Turtle Flats Restoration Pilot Project – The approximately 200 acre site is located 
along the Coast Fork of the Willamette River and its confluence with the Middle Fork of the 
Willamette River and is part of TNC’s larger restoration effort in the area. The project connected 
more than 5 former aggregate mining pits to create back and side river channels throughout the 
site. In addition to floodplain reconnection by barrier removal the project included restoration of 
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native vegetation, grading of the floodplain to allow greater inundation, and large wood 
installations. 

 
Based on the application of the FAIM tool on these pilot projects, the following are lessons learned: 

• The tools were able to be competently used by individuals with only a moderate level of 
previous knowledge about the site, time commitment, and data availability.  

• The numeric output of the tool that provides a quantitative means of comparing floodplain 
impacts and restoration is considered to be very useful for regulators and project proponents 
but needs further interpretation guidance in the model or user’s guide to be accurately used.  

• Fill addition or removal were typically the impact/benefit that created the greatest magnitude of 
change in the quantitative tool output for projects; channel modification, while a large 
component of many projects, usually had less influence on the quantitative output for the 
projects. 

• The tool is always able to account for all the restoration actions taking place on a project area, 
which are often intended to advance a different primary restoration goal (e.g., large wood 
installations for creation of fish habitat). 

• Binning the calculated aggregate scores for the existing functional impairment categories 
seemed to generalize the context modifiers, causing certain impact/restoration actions to be 
significantly discounted. 

• Further guidance on how to use the tool in a variety of unique impact or restoration scenarios 
would be helpful in increasing the accuracy of the tool (e.g., partial berm removal and balanced 
cut/fill with re-contouring). 

 
The major takeaways about the Water Quality Quantification tool resulting from the pilot projects 
include: 

• The tool provides valuable information on the probability of successfully achieving water quality 
objectives but could display results in an easier to interpret format. 

• The tool requires low levels of expertise, time, and data availability to use. 
• Many of the input parameter thresholds are too large to result in differences between the pre- 

and post-project scenarios. 
• Guidance on choosing a water quality target or examples for a range of project types would be 

helpful in obtaining relevant results from the tool. 
• The tool should return a value other than 50% for inconclusive result to avoid confusion. 

 
Feedback on the floodplain technical tools was also solicited from various stakeholders who provided 
insight into the strengths, challenges, and potential applications of the tools. The strengths identified for 
the FAIM tool include an accessible level of complexity and data needed to run the model, the 
usefulness of a numeric output, and its potential ability to be connected to valuation of other important 
floodplain restoration benefits. Some of the identified challenges for the FAIM tool included knowing the 
accuracy of outputs given different levels of input data and certainty, the lack of flood storage capacity 
as an output, and its ability to incorporate a large range of restoration actions that aren’t intended solely 
for flood attenuation. Stakeholders discussed potential applications and extensions of the tools. For the 
FAIM tool this included the general ability to apply the tool outside of Oregon specifically, the potential 
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for incorporating other restoration actions, and the ability to build in quantification of other floodplain 
benefits using much of the same input data. Further priorities for the FAIM tool include performing a 
sensitivity analysis and adding the ability to quantify other floodplain benefits with similar inputs. 
 
The Water Quality Quantification tool strengths included the added value of knowing the uncertainty 
associated with restoration efforts, a simple user interface, and low data input and knowledge 
requirements to use the tool. Stakeholders identified challenges with the Water Quality Quantification 
tool that include the amount of inconclusive results returned, not having the ability to automatically 
calculate a general pollutant load as an output, and the lack of input differentiation to accurately reflect 
changes in the floodplain from restoration actions. The Water Quality Quantification tool could have 
potential application as a scenario planning tool, could be restructured to output a range of restoration 
scenarios that would achieve desired water quality targets, and could be used for directing restoration 
investments prioritizing multiple benefits from areas other than just floodplain restoration (e.g., stream 
forest buffers for carbon sequestration). Priorities for future work on the Water Quality Quantification tool 
include expanded the empirical study database, making the probabilistic outputs more visually and 
easily interpreted, and adding the ability to calculate a numeric pollutant load reduction. 

2 INTRODUCTION 

Willamette Partnership has pursued the integration of science, policy, and technical tools to support 
floodplain markets and incentives as part of a Conservation Innovation Grant (CIG) from the Natural 
Resources Conservation Service (NRCS). Floodplains provide a variety of ecosystem services that benefit 
both people and the environment, including flood attenuation and storage, pollutant filtration, as well as 
fish and wildlife habitat. Quantification of these floodplain benefits can advance the use of markets and 
incentives to protect, restore, and enhance floodplains while helping to communicate the range of 
ecosystem services provided by floodplains. 
 
As part of this CIG, Willamette Partnership and its partner organizations, Wolf Water Resources and The 
Freshwater Trust, helped create two technical tools to quantify the flood attenuation and water quality 
benefits of floodplain restoration and the impacts from development. To evaluate the strengths and 
weaknesses of these tools, they were tested on multiple pilot projects with different characteristics and 
locations. Presentation of the tools and pilot test results at stakeholder workshops were also conducted 
to gather feedback on the challenges and possible applications for the tools. The results of these pilot 
tests and stakeholder engagement sessions are summarized in this report to characterize the strengths, 
challenges and gaps, potential applications, and lessons learned from use of the floodplain technical 
tools.   

3 FLOODPLAIN TECHNICAL TOOLS DESCRIPTION 

3.1 FLOODPLAIN ATTENUATION IMPACT MITIGATION (FAIM) TOOL 
The Floodplain Attenuation Impact Mitigation (FAIM) tool provides communities, regulators, restoration 
organizations, and project developers a simple, but scientifically robust calculator to quantify mitigation 
of impacts to floodplain storage and attenuation of flood flows. The tool was originally intended to 
specifically address the mitigation categories of floodplain fill, removal of vegetation, bank armoring, 
and impervious surface creation identified in the Reasonable and Prudent Alternative of the National 
Oceanic and Atmospheric Association (NOAA) Marine Fisheries Service (NMFS) Biological Opinion 
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(BiOp) of the Federal Emergency Management Agency’s (FEMA’s) National Flood Insurance Program 
(NFIP) in the State of Oregon. 
 
The FAIM tool provides a quantitative output that can translate between floodplain impacts and 
mitigation according to their effect on floodplain functions that result in flood attenuation and storage. 
This tool can aggregate the numerous small impacts that typically occur to floodplain attenuation 
function that might be individually insignificant but cumulatively sizable. As such, the quantitative output 
of the tool can facilitate the use of market and incentive mechanisms to address floodplain attenuation, 
incorporate greater scientific and floodplain-specific information than many existing regulations and 
policies governing floodplain attenuation loss or replacement, and only requires a low to moderate level 
of hydrologic knowledge and data inputs.  
 
To quantify floodplain attenuation impacts and benefits, a quality valuation of channel complexity, 
floodplain connectivity, and floodplain complexity is conducted. This functional valuation relies on inputs 
from the existing Stream Functional Assessment Methodology (SFAM) for Oregon that has been 
rigorously vetted and developed by technical experts and stakeholders to determine the functions and 
values within a channel reach. The tool also allows for handling of in-kind and out-of-kind mitigation and 
the weighing of specific floodplain system objectives based on local contexts. 
 

3.2 FLOODPLAIN WATER QUALITY QUANTIFICATION TOOL 
The Floodplain Water Quality Quantification tool was created in partnership with The Freshwater Trust to 
quantify the water quality and hydrologic benefits of floodplain restoration actions and to better 
communicate the ecosystem services provided by floodplains. Instead of recreating the multiple 
complex and site-specific water quality and quantity models that already exist and require extensive 
input data, the tool is intended to predict the success and benefits of floodplain restoration in the 
absence of specific data. The tool functions as a scenario planner, allowing users with varying levels of 
knowledge and data to evaluate the impacts and benefits of different management alternatives without 
extensive modeling.  
 
The tool relies on a database of empirical restoration water quality results from peer reviewed studies. A 
Bayesian network is used to determine the relationships and probabilities associated with improved 
water quality parameters based on the input floodplain characteristics. This methodology accounts for 
and represents the uncertainty involved with general scenario analysis, low data inputs, and drawing 
relationships between previous empirical studies and a restoration scenario applied in a different 
context. The output of the tool is a probability of achieving target water quality benefits for 
phosphorous, nitrogen, sediment, temperature, and infiltration based on a floodplain restoration 
scenario. 
 

4 PILOT TEST RESULTS 

To test the functionality and usefulness of the floodplain technical tools, they were used to determine 
the floodplain impacts and benefits of 5 pilot projects. The pilot projects were chosen to test the tools 
for their ability to evaluate changes in different contexts and project characteristics such as size, location, 
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project type, and specific impact or mitigation actions. Information and data inputs for each of the pilot 
projects was provided by the organization leading the projects and accurate representation of the pilot 
project was also vetted by these organizations. The following provides a description of the pilot projects, 
the results of application of the FAIM and Water Quality Quantification tools, and lessons learned based 
on their application. 
 

4.1 HILLSBORO DEVELOPMENT PILOT PROJECT  
Description 
The Hillsboro Development Pilot Project is a good example of the type of relatively minor floodplain 
development that the FAIM tool is designed to evaluate. The development is too small to have an 
individually significant impact on floodplain attenuation, but in conjunction with other minor projects in 
the same area, contributes to cumulative impacts in the floodplain. 
 
The project is located on a private property within the McKay Creek floodplain in Hillsboro, Oregon. The 
proposed development would create an additional dwelling unit, add impervious areas, and remove 
vegetation on the site. Addition of fill is proposed to two different areas located at the upland edge of 
the FEMA-designated 100-year floodplain in order to raise those areas out of the regulatory floodplain. 
The area total 1.13 acres in size. 
 
Results 
FAIM Tool Results 
Project impacts were slightly to moderately altered by the context modifiers based on the moderate 
level of existing functional impairment to channel complexity (aggregate score of 0.68), floodplain 
connectivity (aggregate score of 0.87), and floodplain complexity (aggregate score of 0.61). Vegetation 
removal impacts were moderately (representative modifier of 0.65) discounted for vegetation removal 
based on the lower value grass and marsh vegetation being removed on the project site. Similarly, 
impacts from the addition of fill in the floodplain (and benefits from an area where fill was being 
removed) and impervious surfaces were moderately modified (representative modifier of 0.77 and 0.60, 
respectively) based on their upland position in the floodplain. The resulting net impact metric was 
determined to be 0.83 acres, as shown in Table 1.  
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Table 1: Hillsboro Development Pilot Project FAIM Results 

Action Mitigation Magnitude (ft2) Impact Magnitude (ft2) Net Balance (ft2) 

Vegetation 0 8,031 -8,031 

Fill 875 21,797 -20,922 

Impervious Surface 0 7,413 -7,413 

Bank Armoring 0 0 0 

Channel Modification 0 - 0 

Large Wood Installation 0 - 0 

Total (ft2) -36,366 

Total (acre) -0.83 

Notes: Net Balance = Mitigation Magnitude – Impact Magnitude. 
A negative net balance indicates an overall impact to floodplain attenuation, while a positive net balance indicates a benefit to 
floodplain attenuation. 

 
Water Quality Quantification Tool Results 
The small size and types of actions undertaken as part of this development project are not able to be 
translated into different tool inputs for pre-project and post-project scenarios. As a result, the magnitude 
of changes to the watershed as a result of development impacts are not substantial enough to alter 
water quality in the floodplain as calculated by the tool. Therefore, in this scenario the tool is only able to 
calculate a very general estimate of the water quality benefits provided by the floodplain at this site 
(regardless of the project’s actions). Development in the floodplain is expected to reduce water quality 
benefits of the floodplain, but at this scale the tool is not able to calculate a difference between the pre- 
and post-project conditions. Substrate type, in-channel feature type, flood depth, and inundation time 
were all tool inputs that needed to be left unknown based on an inability to determine this information. 
The tool results show that there is no probabilistic difference in the pre- and post-project conditions for 
achieving the water quality targets due to the inability of the tool input parameters to be differentiated 
for this type of project. The probability of achieving results are shown in Table 2. 
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Table 2: Hillsboro Development Pilot Project Water Quality Results 

Scenario Phosphorous Nitrogen Sediment 
Temperature 
(degrees C) 

Water 
Infiltration 

(m3/m linear 
shoreline) 

Target 
Reduction1 80% 80% 80% 5 750 

Pre-Project 
(Probability of 
Exceeding 
Target 
Reduction)2 

50% 61% 50% 39% 0% 

Post-Project 
(Probability of 
Exceeding 
Target 
Reduction)2 

50% 61% 50% 39% 0% 

Pollutant Load 
Reduction (kg)3 - - - - - 

Notes: 1) Targets were set manually to provide a diversity of tool results across the different pilot projects 
2) A 50% probability of exceeding target reductions indicates an insufficient amount of empirical study results for this floodplain type 
to output a statistically probability of achieving target pollutant reduction. 
3) Pollutant load change was not calculated because pre- and post-project conditions did not have different tool inputs. 

 
Project Specific Lessons Learned 
FAIM Tool Lessons Learned 
Observations and lessons learned from testing the FAIM tool on the Hillsboro Development Pilot 
Project: 

• The area affected is similar for all three impact actions, but the impact magnitude is substantially 
higher for fill addition, due primarily to the higher relative sensitivity modifier for fill 
addition/removal (predetermined model default value). 

• The larger impact magnitude for fill is also affected by the higher representative impact score for 
fill removal based on the size of impact area relative to floodplain size and location within 
floodplain (e.g., upland).  

• Project-specific data inputs for the tool were relatively easy to obtain using GIS measurements, 
aerial photography, and basic site development plans. 

• For smaller development projects, it was straightforward to make assumptions about missing 
data inputs (e.g., assume all developed areas will be impervious surfaces) without substantially 
affecting the tool results.  
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Water Quality Quantification Tool Lessons Learned 
Observations and lessons learned from testing the Water Quality Quantification tool on the Hillsboro 
Development Pilot Project: 

• The actions associated with this small development project are not at a large enough scale to 
produce a change in the output estimates for the Water Quality Quantification Tool. This is 
partially due to the larger thresholds used to “bin” the inputs into categories (e.g., riparian 
vegetation buffer inputs can be one of three bins: low [0 to 23 feet], medium [23 to 70 feet], or 
high [>70 feet]), which are a function of the empirical study database size and diversity. 

• Difficult to assess some of the watershed-scale inputs (e.g., predominant land use surrounding 
the project site) to the tool because there is no guidance on the appropriate spatial scale of the 
assessment based on the project size. 

• Moderately difficult to assess floodplain inputs to the tool for large floodplains or floodplains 
with high diversity for a single factor (e.g., elevation and slope could be substantially different at 
different parts of the floodplain). 

• Inundation time and flood depth inputs into the manual calculation of pollutant loads were 
difficult to determine and created a large degree of uncertainty in those results. 

• Difficult to determine substrate type, in-channel feature type, flood depth, and inundation time 
inputs and the tool could provide guidance on recommended data sources for this information. 

• It was difficult to determine the appropriate water quality target confidence level and it would 
be helpful to have guidance or examples of considerations for setting these target confidence 
levels for each pollutant/parameter. 

 

4.2 SCHWEITZER RESTORATION PILOT PROJECT  
Description 
The Schweitzer Restoration Project, covering approximately 22 acres, is located along Johnson Creek in 
the City of Portland, Oregon. The goals of the project included increasing habitat for fish and wildlife, 
stabilizing and shading stream banks to improve water quality, and adding approximately 74 acre-feet of 
flood storage capacity. The project actions include restoration of riparian vegetation, in-channel 
modifications, and floodplain creation on a 500 meter stream reach. This stream reach was previously an 
armored channel that was changed into a meander channel with substantial backwater areas, large wood 
installations, and riparian vegetation planting. 
 
Results 
FAIM Tool Results 
The context modifiers for vegetation, fill, impervious surface, and bank armoring did not reduce 
mitigation magnitude due to the heavy level of existing functional impairment to channel complexity 
(aggregate score of 0.35), floodplain connectivity (aggregate score of 0.49), and floodplain complexity 
(aggregate score of 0.37). This is due to the slightly urbanized and disturbed nature of the surrounding 
area and the heavily armored and channelized nature of the stream reach. Riparian vegetation planting 
was moderately discounted (representative modifier of 0.74) based on the existing grass and marsh 
vegetation in the floodplain. Fill and bank armoring removal were only slightly discounted 
(representative modifiers of 0.98) due to their high likelihood to increase floodplain inundation based on 
their proximity to the channel. Some of this fill was added to the floodplain for contouring creating a 
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slightly modified (representative modifier of 0.93) fill addition impact area and some of the bank 
armoring was retained for erosion control purposes also creating a slightly discounted (representative 
modifier of 0.98) bank armoring impact area. Channel modifications, including creating meandering and 
back water areas, were discounted relatively slightly (representative modifier of 0.85) because most of 
these created channel areas were designed to flood frequently. The benefits of the large wood 
installations were highly discounted down (representative modifier of 0.04) based on the relatively low 
number of pieces of wood being installed compared to the channel lengths being created. The resulting 
net benefit metric was determined to be 15.48 acres, as shown in Table 3. 
 

Table 3: Schweitzer Restoration Pilot Project FAIM Results 

Action Mitigation Magnitude (ft2) Impact Magnitude (ft2) Net Balance (ft2) 

Vegetation 153,612 0 153,612 

Fill 557,281 42,306 514,974 

Impervious Surface 0 0 0 

Bank Armoring 12,279 6,520 5,759 

Channel Modification 0 - 0 

Large Wood Installation 0 - 0 

Total (ft2) 674,345 

Total (acre) 15.48 

Notes: Net Balance = Mitigation Magnitude – Impact Magnitude. 
A negative net balance indicates an overall impact to floodplain attenuation, while a positive net balance indicates a benefit to 
floodplain attenuation. 

 
Water Quality Quantification Tool Results 
The Schweitzer Restoration Pilot Project is a good sized restoration project with significantly pre- and 
post-restoration conditions. As a result, it is a good candidate for application of the Water Quality 
Quantification Tool. However, based on the available inputs for the tool, the thresholds used for the bins 
in each input parameter, and the project actions, only two parameters changed between the pre- and 
post-restoration conditions. These were: 1) vegetation type (changed from mostly grassed to emergent 
wetland vegetation/shrubs, and 2) riparian vegetation buffer size changed from low (0 to 23 feet) to high 
(>70 feet). The water quality results were inconclusive for the pre-project conditions for phosphorous, 
nitrogen, and sediment. The post-project conditions were similarly inconclusive for phosphorous, 
sediment, and temperature. However, based on the input parameters there was a 67% probability of 
achieving a 70% nitrogen reduction and an increase in 12% probability of achieving the water infiltration 
goal of 250 cubic meters of water per linear meter of shoreline. The pollutant load reductions were 
manually calculated using general loading concentrations for the different pollutants and the change in 
inundation that would occur between pre- and post-project conditions. The results are shown in Table 4. 
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Table 4: Schweitzer Restoration Pilot Project Water Quality Results 

Scenario Phosphorous Nitrogen Sediment 
Temperature 
(degrees C) 

Water 
Infiltration 

(m3/m linear 
shoreline) 

Target 
Reduction1 70% 70% 70% 4 450 

Pre-Project 
(Probability of 
Exceeding 
Target 
Reduction)2 

50% 50% 50% 39% 42% 

Post-Project 
(Probability of 
Exceeding 
Target 
Reduction)2 

50% 67% 50% 50% 54% 

Pollutant Load 
Reduction (kg)3 43,349 470 102,382 - - 

Notes: 1) Targets were set manually to provide a diversity of tool results across the different pilot projects 
2) A 50% probability of exceeding target reductions indicates an insufficient amount of empirical study results for this floodplain type 
to output a statistically probability of achieving target pollutant reduction. 
3) Pollutant load change was manually calculated for a representative 2-year flood event. 

 
Project Specific Lessons Learned 
FAIM Tool Lessons Learned 
Observations and lessons learned from testing the FAIM tool on the Schweitzer Restoration Pilot Project: 

• Fill removal comprises the vast majority of mitigation credit generated by restoration, while 
armor removal, channel modification, and large wood installations received little to no mitigation 
credit. 

• Channel modifications and large wood installations did not earn any mitigation credit because 
the floodplain functional groups have a high level of existing functional impairment. The channel 
modifications were a primary component of the restoration project and threshold between 
function levels might need to be reconsidered. 

• If there is limited information on the exact location of vegetation restoration areas, it is not 
possible to choose an individual existing ground cover type that is being restored in each area. 
This may lead to a generalized input for the entire site that could skew the value of the 
vegetation restoration based on which existing ground cover type is selected. 

• It is not entirely clear if all the backwater areas created as part of restoration should be counted 
as in-channel work; the definition for in-channel work could be clarified to specify this. 

• Should the creation of back channel areas count as fill removal, in-channel work, or both? Does 
the tool double count this type of work and therefore overestimate the restoration benefits? 
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• It should be clarified if large wood installation pieces used for the purposes of anchoring the 
entire installation should be counted and if the location of these installations (e.g., in-channel vs. 
in back water channels) should scale their restoration benefit. 

 
Water Quality Quantification Tool Lessons Learned 
Observations and lessons learned from testing the Water Quality Quantification tool on the Schweitzer 
Restoration Pilot Project: 

• Although the pre- and post-project conditions were very different, the slope of the floodplain 
area did not change enough to result in a different input “bin”. This limits the tool from 
accounting for the level of detail associated with this aspect of the restoration project. 

• The tool generated many inconclusive results partially as a function of the drainage area not 
being predominately agriculture.  

• The only metric that had both a conclusive result for pre- and post-project conditions was 
infiltration; the features of the restoration project would result in a higher probability of 
achieving the target infiltration increase. 

• Results were difficult to interpret when one scenario (pre- or post-project) is inconclusive and 
shown as 50% while the other has a conclusive (non-50%) probability. This might mislead the 
user to believe that they are actually increasing or decreasing the probability of achieving their 
water quality target when in actuality there is no ability to compare pre- and post- project 
conditions. 

 

4.3 LOWER MIDDLE FORK RESTORATION PILOT PROJECT  
Description 
The Lower Middle Fork Restoration Pilot Project is part of The Nature Conservancy’s large Willamette 
Confluence Restoration Project that spans over 1,300 acres. The Lower Middle Fork portion of this 
project includes restoration actions on a 330 acre site that was previously used for aggregate and sand 
mining extraction that left multiple extraction pits on the site. The intent of the project was to utilize the 
previous mining pits to facilitate a cost-efficient method of restoring the floodplain that includes no 
import or export of fill material. These pits and much of the surrounding areas were devoid of vegetation 
and were excluded from the channel by an approximately 10 foot berm along the Middle Fork of the 
Willamette River. The restoration project undertook armoring removal, revegetation, and excavation to 
create back channels, disking to uncompact engineered soils, contouring of the floodplain to increase 
inundation, large wood installations, and removal of non-native vegetation. Overall the project would 
restore over 200 acres of the site, double the channel length, and increase the floodplain perimeter by 
over 330% in the reach. 
 
Results 
FAIM Tool Results 
The existing level of impairment of floodplain function for the Lower Middle Fork Restoration Pilot 
Project was determined to be moderately impacted for channel complexity (aggregate score of 0.63) 
and heavily impacted for both floodplain connectivity (aggregate score of 0.33) and floodplain 
complexity (aggregate score of 0.20) functional groups. These scores led to no modifications of 
vegetation, fill, impervious surface, or bank armoring restoration actions by context modifiers because of 
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the high level of existing impairment on the site. However, channel modification restoration actions were 
moderately discounted (context modifier of 0.4) and large wood installations were given a context 
modifier of 0, negating any mitigation credit for these restoration actions. Due to the disturbed nature of 
land cover on the site, the revegetation actions were only slightly discounted (representative modifier of 
0.94), while bank armoring removal and channel modifications were not discounted (representative 
modifiers of 1) because of their proximity to the existing channel and the low elevation of the mining pit 
areas that allow inundation. Large wood installations were substantially discounted (representative 
modifier of 0.25), but this did not affect the overall mitigation credit of the large wood installations that 
were negated by their context modifier. Since there was balanced fill/removal on the site and the fill and 
removal occurred in relatively the same areas, there were no mitigation credits given for fill removal. 
Table 5 shows the scaled results of application to the FAIM tool for the project. 
 

Table 5: Lower Middle Fork Restoration Pilot Project FAIM Results 

Action Mitigation Magnitude (ft2) Impact Magnitude (ft2) Net Balance (ft2) 

Vegetation 2,631,788 0 2,631,788 

Fill 0 0 0 

Impervious Surface 0 0 0 

Bank Armoring 77,383 0 77,383 

Channel Modification 1,662,848 - 1,662,848 

Large Wood Installation 0 - 0 

Total (ft2) 4,372,020 

Total (acre) 100.37 

Notes: Net Balance = Mitigation Magnitude – Impact Magnitude. 
A negative net balance indicates an overall impact to floodplain attenuation, while a positive net balance indicates a benefit to 
floodplain attenuation. 

 
Water Quality Quantification Tool Results 
The Lower Middle Fork Restoration Pilot Project is a large restoration effort, making it a good candidate 
for use with the Water Quality Quantification Tool. However, the project does contain a variety of unique 
restoration activities that are not able to be included as potential inputs into the tool, making the 
applicability of the tool more limited for this project. The only input parameters that were different 
between the pre- and post-restoration scenarios were the vegetation type (changed from grass to 
forest), slope of the inundated area (changed from high to medium), vegetation width (changed from low 
to high), and feature type (changed from not applicable to off-channel). Inconclusive results were 
returned for phosphorous and sediment in both pre- and post-project scenarios as well as for 
temperature in the post-project scenario. There was an improvement in the probability of obtaining the 
nitrogen reduction target by 29% and there was a 0% chance of achieving the water infiltration target in 
both pre- and post-project conditions.  
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Table 6: Lower Middle Fork Restoration Pilot Project Water Quality Results 

Scenario Phosphorous Nitrogen Sediment 
Temperature 
(degrees C) 

Water 
Infiltration 

(m3/m linear 
shoreline) 

Target 
Reduction1 60% 60% 60% 3 300 

Pre-Project 
(Probability of 
Exceeding 
Target 
Reduction)2 

50% 49% 50% 60% 0% 

Post-Project 
(Probability of 
Exceeding 
Target 
Reduction)2 

50% 78% 50% 50% 0% 

Pollutant Load 
Reduction (kg)3 - - - - - 

Notes: 1) Targets were set manually to provide a diversity of tool results across the different pilot projects 
2) A 50% probability of exceeding target reductions indicates an insufficient amount of empirical study results for this floodplain type 
to output a statistically probability of achieving target pollutant reduction. 
3) Pollutant load change was not calculated because pollutant loads and post-project inundation volumes were not known for the 
site. 

 
Project Specific Lessons Learned 
FAIM Tool Lessons Learned 
Observations and lessons learned from testing the FAIM tool on the Lower Middle Fork Restoration Pilot 
Project: 

• There were restoration actions that were not able to be accounted for in the tool because the 
input parameters did not exist (e.g. uncompacting soils, creation of gravel bars, and removal of 
non-native vegetation). 

• There were restoration actions that received no mitigation credit due to the nature of the project 
(balanced cut/fill) and the project context (large wood installations). 

• Many of the restoration actions not given mitigation credit by the tool were to create/improve 
fish habitat, which could be included as an add-on to the existing FAIM tool to more fully 
capture the often-overlapping conservation strategies of flood attenuation and fish habitat 
creation for floodplain restoration projects. 

• A project with a berm is difficult to model in the tool because the flood heights pre- and post-
berm removal are substantially different, which may result in an inaccurate accounting of 
restoration benefits. 
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• The berm removal was the significant element of the restoration effort to improve floodplain 
access but the predetermined relative sensitivity modifier highly discounts this restoration action, 
making it count for less mitigation credit than it is potential worth in this scenario. 

• Binning the aggregate scores for the existing functional impairment categories seems to over-
simplify the inputs to the context modifiers and can cause certain restoration actions to be worth 
more or less than if the numerical aggregate scores were used. 

 
Water Quality Quantification Tool Lessons Learned 
Observations and lessons learned from testing the Water Quality Quantification tool on the Lower 
Middle Fork Restoration Pilot Project: 

• The tool only allows one option for certain inputs (e.g. restoration feature type), when it seems 
like a project could include multiple feature types. The Lower Middle Fork Restoration Pilot 
Project was partially off-channel creation and pool creation due to the depth of the mining pits 
and was close to qualifying as either or both. 

• The tool seems partially dependent on whether the land cover of the watershed is mostly 
agricultural. A potential improvement would be to provide multiple majority land cover options 
(e.g., urban, forested, or suburban) if the empirical database can account for those. 

• It was difficult to understand how to incorporate removal of the berm into the flood depth and 
inundation time input parameters. The berm opened up the floodplain to inundation, whereas 
under pre-project conditions this area would not have flooded. 

• The berm also made it difficult to assess the slope of the inundation area because it prevented 
inundation of the floodplain and was at a very steep slope. Guidance in the tool’s User Guide or 
example restoration situation could provide users with more confidence in how to use the tool. 

 

4.4 PUDDING PONDS RESTORATION PILOT PROJECT  
Description 
The Pudding Ponds Restoration Pilot Project includes restoration on an approximately 600 acre site that 
is part of the larger Willamette confluence restoration effort by TNC in this area. The site is located along 
the Middle Fork of the Willamette River, upstream of the Lower Middle Fork restoration site. The project 
site connects three previous aggregate mining pits to the river through a single upstream inlet created in 
place of a small portion of the existing berm that previously restricted the site from flooding. 
Connections were also created between the various mining pits and grading was performed to allow 
dynamic outlet flow from the ponds, creating a side-channel to the river. Large wood installations as well 
as rock and gravel placements were conducted to prevent scouring of the inlet and to preserve portions 
of the berm that were necessary to protect the downstream surface water intake for senior water rights 
users. Revegetation of the contoured side-channel banks was undertaken to promote establishment of 
native vegetation. 
 
Results 
FAIM Tool Results 
The existing functional impairment for the Lower Middle Fork Restoration Pilot Project was determined 
to be moderately impacted for channel complexity (aggregate score of 0.54) and heavily impacted for 
both floodplain connectivity (aggregate score of 0.25) and floodplain complexity (aggregate score of 
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0.30) functional groups. These scores led to no modifications of vegetation, fill, impervious surface, or 
bank armoring restoration actions by context modifiers because of the high level of existing impairment 
of floodplain function on the site. However, channel modification restoration actions were moderately 
discounted (context modifier of 0.4) and large wood installations were given a context modifier of 0, 
resulting in no mitigation credit for these restoration actions. Bank armoring removal and channel 
modifications were not discounted (representative modifiers of 1) because of their proximity to the 
existing channel and the low elevation of the mining pit areas that allow inundation. Large wood 
installations were substantially discounted (representative modifier of 0.25), but this did not affect the 
overall mitigation credit of the large wood installations that were negated by their context modifier. 
Since there was balanced fill/removal on the site and the fill and removal occurred in relatively the same 
areas, there were no mitigation credits give for fill removal. Table 7 shows the scaled results of the FAIM 
tool for the project. 
 
 

Table 7: Pudding Ponds Restoration Pilot Project FAIM Results 

Action Mitigation Magnitude (ft2) Impact Magnitude (ft2) Net Balance (ft2) 

Vegetation    

Fill 0 0 0 

Impervious Surface 0 0 0 

Bank Armoring 905 0 905 

Channel Modification 1,145,098 - 1,145,098 

Large Wood Installation 0 - 0 

Total (ft2) 1,146,006 

Total (acre) 26.31 

Notes: Net Balance = Mitigation Magnitude – Impact Magnitude. 
A negative net balance indicates an overall impact to floodplain attenuation, while a positive net balance indicates a benefit to 
floodplain attenuation. 

 
Water Quality Quantification Tool Results 
While the Pudding Ponds Restoration Pilot Project is a large restoration effort, the project contains a 
unique restoration approach that is not fully reflected in the inputs into the tool. This makes the 
applicability of the tool more limited for this project. The only input parameters that were different 
between the pre- and post-restoration scenarios were the vegetation type (changed from grass to 
forest), slope of the inundated area (changed from high to medium), vegetation width (changed from low 
to high), and feature type (changed from not applicable to off-channel). Inconclusive results were 
returned for phosphorous and sediment in both pre- and post-project scenarios as well as for 
temperature in the post-project scenario and nitrogen in the pre-project scenario. The post-project 
probability of obtaining the nitrogen reduction target was 87%, a 63% chance of achieving the 
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temperature target in pre-project conditions, and a 0% chance of achieving the water infiltration target 
in both pre- and post-project conditions.  
 

Table 8: Pudding Ponds Restoration Pilot Project Water Quality Results 

Scenario Phosphorous Nitrogen Sediment 
Temperature 
(degrees C) 

Water 
Infiltration 

(m3/m linear 
shoreline) 

Target 
Reduction1 50% 50% 50% 2 200 

Pre-Project 
(Probability of 
Exceeding 
Target 
Reduction)2 

50% 50% 50% 63% 0% 

Post-Project 
(Probability of 
Exceeding 
Target 
Reduction)2 

50% 87% 50% 50% 0% 

Pollutant Load 
Reduction (kg)3 - - - - - 

Notes: 1) Targets were set manually to provide a diversity of tool results across the different pilot projects 
2) A 50% probability of exceeding target reductions indicates an insufficient amount of empirical study results for this floodplain type 
to output a statistically probability of achieving target pollutant reduction. 
3) Pollutant load change was not calculated because pollutant loads and post-project inundation volumes were not known for the 
site. 

 
Project Specific Lessons Learned 
FAIM Tool Lessons Learned 
Observations and lessons learned from testing the FAIM tool on the Pudding Ponds Restoration Project: 

• Due to the unique restoration approach involving minimal earth moving activities, the project 
was given a low amount of mitigation credit for the small areas of berm removal, even though 
these areas reconnected a large portion of the site to the river allowing flooding. 

• Having to protect most of the existing berm to preserve existing senior water rights on the river 
decreased the potential mitigation credit the project could receive because most of the berm 
had to be maintained. 

• The balanced fill on-site resulted in no benefit from fill removal from the floodplain.  
• The unique size, shape, and depth of the existing aggregate mining pits was more difficult to 

reflect in the tool inputs for side-channel creation. 
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Water Quality Quantification Tool Lessons Learned 
Observations and lessons learned from testing the Water Quality Quantification tool on the Pudding 
Ponds Restoration Pilot Project: 

• Although there was some variation in pre- and post-project conditions the tool returned a large 
amount of inconclusive results. 

• Due to the unique restoration approach and floodplain sites, it was difficult to accurately 
represent the project actions. 

 

4.5 COAST FORK TURTLE FLATS RESTORATION PILOT PROJECT  
Description 
The Coast Fork Turtle Flats Restoration Pilot Project is located on an approximately 200 acre site along 
the Coast Fork of the Willamette River, adjacent to its confluence with the Middle Fork of the Willamette 
River. The site is part of the larger Willamette Confluence restoration effort by TNC, located downstream 
of the Lower Middle Fork and Pudding Ponds sites. The site has a number of existing aggregate mining 
pits that would be reconnected to the river through removal of portions of the existing berm. The 
project includes approximately 11 new or enhanced connection points to create multiple side-channel 
areas. The pits were contoured to promote floodplain inundation and included revegetation of disturbed 
land areas with native vegetation. The site was also restored through the placement of large wood 
pieces to improve fish habitat. 
 
Results 
FAIM Tool Results 
The existing impairment for Lower Middle Fork Restoration Pilot Project was determined to be 
moderately impacted for channel complexity (aggregate score of 0.54) and heavily impacted for the 
floodplain connectivity (aggregate score of 0.33) and floodplain complexity (aggregate score of 0.33) 
functional groups. These scores led to no modifications of vegetation, fill, impervious surface, or bank 
armoring restoration actions by context modifiers because of the high level of existing impairment on 
the site. However, channel modification restoration actions were moderately discounted (context 
modifier of 0.4) and large wood installations were given a context modifier of 0, eliminating any 
mitigation credit for these restoration actions. The moderately disturbed nature of the land cover on site 
resulted in the revegetation actions being slightly discounted (representative modifier of 0.88), while 
bank armoring removal and channel modifications were not discounted (representative modifiers of 1) 
because of their proximity to the existing channel and the low elevation of the mining pit areas that allow 
inundation. Large wood installations were substantially discounted (representative modifier of 0.25), but 
this did not affect the overall mitigation credit of the large wood installations that were negated by their 
context modifier. Since there was balanced fill/removal on the site and the fill and removal occurred in 
relatively the same areas there were no mitigation credits give for fill removal. Table 9 shows the scaled 
results of the FAIM tool for the project. 
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Table 9: Coast Fork Turtle Flats Restoration Pilot Project FAIM Results 

Action Mitigation Magnitude (ft2) Impact Magnitude (ft2) Net Balance (ft2) 

Vegetation 482,760 0 482,760 

Fill 0 0 0 

Impervious Surface 0 0 0 

Bank Armoring 1,568 0 1,568 

Channel Modification 986,106 - 986,106 

Large Wood Installation 0 - 0 

Total (ft2) 1,470,433 

Total (acre) 33.76 

Notes: Net Balance = Mitigation Magnitude – Impact Magnitude. 
A negative net balance indicates an overall impact to floodplain attenuation, while a positive net balance indicates a benefit to 
floodplain attenuation. 

 
Water Quality Quantification Tool Results 
The Coast Fork Turtle Flats Restoration Pilot Project is a large restoration effort with a novel restoration 
approach, however restoration activities are not well represented in the tool inputs.  The input 
parameters that were different between the pre- and post-restoration scenarios were the vegetation type 
(changed from grass to forest), slope of the inundated area (changed from high to medium), vegetation 
width (changed from low to high), and feature type (changed from not applicable to off-channel). 
Inconclusive results were returned for phosphorous and sediment in both pre- and post-project scenarios 
as well as for temperature in the post-project scenario and nitrogen in the pre-project scenario. There 
was a 91% of obtaining the post-project nitrogen target, a 79% chance of achieving the temperature 
target under pre-project conditions, and a 0% chance of achieving the water infiltration target in both 
pre- and post-project conditions.  
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Table 10: Coast Fork Turtle Flats Restoration Pilot Project Water Quality Results 

Scenario Phosphorous Nitrogen Sediment 
Temperature 
(degrees C) 

Water 
Infiltration 

(m3/m linear 
shoreline) 

Target 
Reduction1 40% 40% 40% 1 100 

Pre-Project 
(Probability of 
Exceeding 
Target 
Reduction)2 

50% 50% 50% 79% 0% 

Post-Project 
(Probability of 
Exceeding 
Target 
Reduction)2 

50% 91% 50% 50% 0% 

Pollutant Load 
Reduction (kg)3 - - - - - 

Notes: 1) Targets were set manually to provide a diversity of tool results across the different pilot projects 
2) A 50% probability of exceeding target reductions indicates an insufficient amount of empirical study results for this floodplain type 
to output a statistically probability of achieving target pollutant reduction. 
3) Pollutant load change was not calculated because pollutant loads and post-project inundation volumes were not known for the 
site. 

 
Project Specific Lessons Learned 
FAIM Tool Lessons Learned 
Observations and lessons learned from testing the FAIM tool on the Turtle Flats Restoration Pilot Project: 

• Due to the unique restoration approach involving minimal earth moving activities, the project 
was given less mitigation credit for the small areas of berm removal, even though these areas 
reconnected a large portion of the site to the river allowing flooding. 

• The balanced fill on site resulted in no benefit from fill removal from the floodplain.  
• The unique size, shape, and depth of the existing aggregate mining pits were more difficult to 

reflect in the tool inputs for side-channel creation. 
 
Water Quality Quantification Tool Lessons Learned 
Observations and lessons learned from testing the Water Quality Quantification tool on the Turtle Flats 
Restoration Pilot Project: 

• Although there was some variation in pre- and post-project conditions, the tool returned 
essentially inconclusive results. 

• Due to the unique restoration approach and floodplain sites, it was difficult to accurately 
represent the project actions as tool inputs. 
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• The tool does seem to be responsive to incremental changes in the pollutant load reduction 
targets, suggesting that when there is data for the specific site restoration actions and context, 
the tool is able to provide estimates for a variety of water quality objectives. 

 

5 SUMMARY OF EXTERNAL FEEDBACK ON TOOLS 

To determine the strengths and weaknesses as well as potential applications for the two floodplain 
quantification tools, feedback was solicited from a variety of stakeholder groups with experience in 
floodplain restoration and management. For each stakeholder group a presentation was given on the 
function and operation of each tool and case study results were presented to provide real world context 
and application. A list of the stakeholder groups that were directly engaged is found in Appendix B. A 
summary of the feedback that was received for each of the floodplain quantification tools, including the 
strengths, challenges and gaps, potential applications and extensions, and priorities for future technical 
tool work is provided below. 
 

5.1 TECHNICAL TOOLS STRENGTHS 
Based on the feedback from stakeholders and from pilot project results, the following are considered 
strengths, benefits, and positive attributes of each tool: 
 
FAIM Tool Strengths 

• The binning or categorization of the initial input parameters (many from SFAM) helps to deal 
with uncertainty in measurement of floodplain attributes and with lack of existing data. 

• The tool can be run with only a moderate level of knowledge and data availability and is more 
time efficient than some other, more complex models. 

• The tool could be very effective for scenario planning. 
• The tool is useful because it provides a single number as an output and intermediate values to 

explain how that final number was derived. This is beneficial for translating impacts to mitigation 
and restoration requirements. 

 
Water Quality Quantification Tool Strengths 

• The probabilistic output is value added to the decision-making process that typically only gives a 
hard number without an understanding of the uncertainty associated with those calculations or 
restoration actions. 

• The user interface is very simple and helpful for using the tool. 
• The tool takes very little time, expertise, and data availability to run. 

 

5.2 TECHNICAL TOOL CHALLENGES AND GAPS 
The challenges associated with each of the technical tools and potential gaps in the tools that could be 
bolstered or improved are listed below. These are based on feedback from stakeholders and pilot 
project results: 
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FAIM Tool Challenges and Gaps 
• Fewer standard assumptions for input data are able to be made for larger restoration projects 

without substantially altering the tool results, indicating a need for including more restoration 
action types or guidance on how to account for a variety of restoration actions not currently in 
the tool. 

• The level of information available for inputs will determine the accuracy of the final result. 
Although binning of inputs is used to deal with existing uncertainty, the tool could be a 
minimum amount of information needed to generate results with a confidence level acceptable 
for regulatory or credit system purposes. 

• Similarly, an understanding of the range of potential outputs given different amounts of starting 
data for inputs would be helpful to characterize how much data you need to run the tool. 

• The effect of stream order or flow rate on results is not directly apparent in the tool and could be 
more explicit. 

• It would be helpful to have a description of where in the workflow of the project 
development/restoration process this tool is best applied. 

• A better description of the final numerical output that translates between impacts and 
mitigation/restoration benefits. 

• The tool does not provide a flood storage value in terms of additional volume stored or lost. 
 
Water Quality Quantification Tool Challenges and Gaps 

• As the output and use of the tool is currently structured, it may not provide much added benefit 
to existing water quality monitoring capabilities. The database for the tool should be expanded 
to return fewer inconclusive results. 

• Currently, the tool is returning 50% probabilities of achieving water quality targets if there is not 
enough empirical evidence to calculate the probabilistic outcome of the restoration project 
based on its characteristics. Inconclusive results should not be returned as 50% probability of 
achieving the target, particularly if it results in a higher pre-restoration probability of pollutant 
reduction than post-restoration conditions.  

• The tool could benefit from a better visual output that depicts the probability as a distribution 
centered on a median pollutant reduction value. This might make it easier for users to visually 
interpret if the probability output is covering a large or small range of values that are close to or 
far away from the target value. 

• The tool should find a generalized method for automatically calculating pollutant reduction 
loads, as there is little benefit to the manual calculation component of the tool. This could be 
done by gathering a database of pollutant loading coefficients for different land use types in 
different regions or states and a standardized data source for determining the standard flood 
event inundation volume (e.g., for 2-year, 5-year, 10-year, and 100-year flood events). 

• The tool could be expanded to include toxic pollutants (e.g., heavy metals) in urban areas. 
• To overcome the large binning or category thresholds for each input parameter, a new method 

could be included to split project sites into smaller components that are homogeneous, run the 
tool on those areas, and then recombine those outputs into a total probability for the site.  
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5.3 POTENTIAL APPLICATIONS AND EXTENSIONS 
This section describes the potential for applying each of the floodplain technical tools in different 
contexts as well as ideas for additions to each tool to enhance their potential usefulness based on the 
stakeholder engagement feedback and pilot project results: 
 
Potential FAIM Tool Applications and Extensions 

• Application of the tool outside of Oregon based on the universality of SFAM inputs. SFAM 
inputs are specific to Oregon, but the method was designed to be easily adapted to a broader 
geography. The application of the FAIM tool in different regions could be effective if a set of 
predetermined default values was provided for the relative sensitivity modifiers and in-kind risk 
modifiers for different scenarios/contexts. 

• A sensitivity analysis should be performed for different contexts (e.g., large rural restoration 
projects vs. small urban projects) and for the location of project actions within the floodplain. 

 
Water Quality Quantification Tool Applications and Extensions 

• Application outside of Oregon based on the type and amount of empirical studies in the tool’s 
database. These studies currently cover a large geographic area so simply expanding the 
database to cover the features and parameter types of different regions could make it highly 
applicable outside of Oregon. 

• The tool could be effective as a location prioritization tool for restoration projects based on the 
probability of successful water quality improvements given different watershed and floodplain 
characteristics. 

• The structure of the tool could be reconfigured to be used as a restoration scenario generator 
that outputs different restoration options and their associated probability of achieving target 
pollutant reductions. 

• The tool could have application as an uncertainty input into cost-benefit analysis (e.g., for 
NMFS). 

• The tool could be used as a method for determining most efficient (cost-to-benefit ratio) value of 
forest buffers along streams that may result from reforestation as part of carbon cap-and-trade 
legislation (probabilistic approach to stream buffer widths). 

 

5.4 PRIORITIES FOR FUTURE TECHNICAL TOOL WORK 
Based on the stakeholder feedback and pilot project results, the following are considered priorities for 
future work on each of the floodplain technical tools: 
  
FAIM Future Work Priorities 

1. Perform a sensitivity analysis that can, among other things, investigate the effect of reducing the 
number of times values are binned (especially binning the existing functional impairment 
aggregate scores). 

2. Add scientific support for the default values of the relative sensitivity modifiers and the in-kind 
risk modifiers. Generate guidance on how these predetermined values could be changed to 
reflect the context and priorities for restoration in different communities and circumstances. 
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3. Investigate adding quantification of other floodplain benefits that share common or similar input 
parameters (e.g., SFAM and fish habitat). 

4. Include additional restoration actions that could be accounted for with minimal additions to data 
inputs for the model (e.g., removal of non-native vegetation and uncompacting soils). 
 

Water Quality Quantification Tool Future Work Priorities 
1. Expand the empirical study database so that: fewer inconclusive results are returned, the 

geographical application of the tool could be expanded, and more input parameters and/or 
input parameter bins/categories could be added. 

2. Provide a visual or graph of the output probability distribution to improve ease of interpretation 
and communication of the results of the tool. 

3. Make the pollutant load reduction calculation automatic given a few additional inputs to the 
tool, even if the result is a general number with moderate levels of uncertainty. This output will 
help better frame the probabilistic results of the tool. 

4. Investigate alternative tool structures that could result in different uses of the tool (e.g., for 
scenario planning, restoration design scenario generator, and restoration location prioritization). 
Provide guidance and explanation on these potential uses and how to interpret the results for 
each potential use of the tool. 

5. Determine the potential for including other water quality parameters, such as metals, as outputs 
from the tool. 
 

6 CONCLUSION 

The FAIM tool provides a very useful output for translating between impacts and mitigation for flood 
attenuation while only requiring a moderate amount of time, knowledge, and data availability. The tool 
has potential applications outside of Oregon as a method for quantitatively accounting for floodplain 
functions in mitigation credit systems. To improve the tool, future work should be focused on sensitivity 
analyses, guidance on changing default modifiers for different contexts, and adding extensions to 
account for other benefits of floodplains that use similar inputs to what is already used in the tool. 
 
The Water Quality Quantification tool provides some value-added output of the probability of achieving 
water quality improvements in the floodplain. Characterizing this uncertainty would be valuable to 
regulators requiring specific water quality objectives from projects and as an input into restoration 
location prioritization, scenario generation, and mitigation requirements. Future work to improve the 
usability of the tool should focus on expanding the database of empirical studies to increase conclusive 
results and project differentiation, creating a simple to understand output, adding an automated 
pollutant load calculator, and potentially adding other water quality pollutants to the tool.   
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APPENDIX A: LIST OF TECHNICAL TOOL PRESENTATIONS FOR FEEDBACK 

 
• NOAA Fisheries – Lacey, WA (December 5, 2017) 
• NOAA Fisheries – Webinar (March 8, 2018) 
• NOAA Fisheries – Portland, OR (April 25, 2018) 
• The Nature Conservancy – Portland, OR (August 23, 2018) 
• Coastal Salmon Partnership, Chehalis Tribe, and Washington Department of Ecology (September 

25, 2018) 
• Northwest Regional Floodplain Managers Association Conference (September 27, 2018) 
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