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INTRODUCTION 

The Floodplain Attenuation Impact Mitigation (FAIM) Tool is intended to provide communities and 
developers with a simple yet robust calculator that determines appropriate mitigation for impacts to 
flood attenuation in the floodplain. It can also be used as a management Tool to identify priority areas 
that have high value for mitigation or present high risk for development. Based on the functional 
assessment of floodplain impacts and restoration on flood attenuation, FAIM then calculates a mitigation 
credit or deficit value based on the specific actions taken in the floodplain.  The numeric output of the 
Tool that provides a quantitative means of comparing floodplain impacts and restoration at a project 
level or across multiple projects.  

The FAIM Tool was developed as a spreadsheet calculator that can be used by conservation 
professionals and engineers with minimal training.  To obtain a copy of the Tool, contact Willamette 
Partnership (info@willamettepartnership.org).  

The Tool was designed to address four significant impacts to floodplain function1: 

• Floodplain fill 
• Removal of vegetation 
• Bank armoring 
• Impervious surface creation 

The FAIM Tool assesses how impacts and mitigation actions affect flow attenuation. (Future versions 
of the Tool may include assessment of other floodplain functions such as habitat provision and water 
quality). The benefits of floodplain flow attenuation include:  

• Reduced peak flows downstream 
• Increased infiltration by capturing more flows on site across the floodplain (increased 

groundwater recharge may increase summer base flows and may reduce summer water 
temperatures) 

• Improved water quality by settling suspended sediments across the floodplain 
• Retention of nutrients across floodplain to revitalize food webs 
• Slower water refuge for fish in high flows 
• Reduced stream erosion by dissipating stream power across a broader floodplain rather than 

containing it in a narrow channel cross section. 

1 These impacts have been identified in the NOAA Marine Fisheries Sciences (NMFS) Biological Opinion (BiOp) of 
the implementation of the Federal Emergency Management Agency’s (FEMA) National Flood Insurance Program 
(NFIP) in the State of Oregon (NMFS, 2016).  The BiOp specifically calls for compensatory mitigation of impacts to 
flood storage and attenuation (among other things not considered here) that are caused by construction of 
projects in the floodplain. Impacts to floodplain storage can be quantified directly as a volume of fill in the 
floodplain and are often mitigated through balanced cut and fill via FEMA’s Higher Regulatory Standards for 
floodplain management (FEMA, 2006). The FAIM Tool does not check for project compliance with FEMA’s existing 
Higher Regulatory Standards, and it is assumed that the user of this Tool performs the following elements of the 
higher standards (in addition to mitigation included in the Tool calculation) for adequate mitigation of impacts to 
flood storage and attenuation: Protection of Floodplain Storage Capacity and Natural & Beneficial Functions 
Regulations. 
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In order to assess the interaction between impact/mitigation actions and flow attenuation in the 
floodplain, capacity for attenuation is characterized by three functional groups: 

Channel Complexity – Capacity for flood storage and attenuation in the channel 

Floodplain Complexity – Capacity for flood storage and attenuation in the floodplain 

Floodplain Connectivity – Potential for the channel to engage hydraulically with the floodplain. 

Channel and Floodplain Complexity are measured by topographic diversity, vegetation, and roughness 
features such as large wood and boulders. Floodplain Connectivity is measured by floodplain inundation 
frequency, duration, and extents. 

Attenuation is difficult to directly quantify, especially for small areas or cumulative effects. Therefore, 
FAIM assesses the effect of development or restoration actions on flood attenuation function by 
categorical ranking (rather than using a quantitative measure or metric). To do this, it calculates a 
functional value for impact and mitigation actions that are directly compared on a per area basis. This 
means that for every impact (no matter the size), a mitigation requirement can be calculated, and/or 
potential mitigation strategies can be compared against one another. This also allows the Tool to 
capture marginal or cumulative effects that might be missed by an assessment that simply compares pre- 
and post-project conditions.  
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OVERVIEW OF TOOL  

The FAIM Tool takes information about a project site and the specific actions that are planned to occur 
on that site. If those actions are impacts, the calculator will estimate a deficit of flood attenuation 
function. The calculator similarly translates mitigation work into improvements in flood attenuation 
function.  The Tool can therefore be used to determine the amount of mitigation needed to offset 
impacts from a project and ideally create a net benefit. Additionally, the Tool can be run individually for 
a series of development or enhancement projects. The magnitudes of net deficit or net benefit 
calculated by the Tool for each project can be used to rank or prioritize the projects. 

Proposed actions, such as impacts and mitigation work are assessed in the Tool by entering input 
parameters that describe the spatial relationship between those actions and Ordinary High Water (OHW) 
and the floodplain boundary (Figure 1).  Actions take place in the action area - defined as the plan view 
area over which the impacts or mitigation work will occur.  Based on the conditions of the site and the 
proposed actions, the Tool scores the impacts and/or mitigation. Those scores are used to compute a 
functional deficit or benefit for each project action. The magnitudes have units that can be expressed as 
either functional acres or functional square feet.  

In addition to the in-kind mitigation actions to offset impacts, mitigation such as channel modification 
and large wood installation can also be assessed.  

 

Figure 1. Spatial extent of FAIM assessment 

 

FAIM also uses the existing level of floodplain storage/attenuation in the system (existing condition) as 
context for the Tool. The context parameters allow the tool to value actions differently depending on the 
existing level of impairment in the functional group(s) with which they interact. 

Use of this context is optional; small projects can avoid data collection requirements to determine 
existing levels of storage/attenuation in exchange for mitigating at a higher ratio.  Inclusion of context 
may increase flexibility of mitigation as it allows the Tool to identify favorable mitigation strategies as 
well as consider in-channel work. When context is included in a FAIM assessment, FAIM relies on the 
Stream Function Assessment Methodology for Oregon (SFAM) to assess and assign scores to existing 
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condition of the three functional floodplain groups (Nadeau et al., 2018). SFAM was developed by a 
diverse team of technical experts and stakeholders and represents a well vetted assessment method for 
existing stream function within a project reach.  

INSTRUCTIONS FOR USE 

The FAIM Tool is housed in an Excel Workbook, organized into tabs: 1a - Cover Page, 1b - Table of 
Contents, 2a - Project Context, 2b - Field Datasheet, 3 - Impact, 4 - Mitigation, 5 - Scores, i - Thresholds 
and ii - Subscores & Modifiers. This section describes basic instructions for collecting parameters and 
entering data into the Tool.  Specific details on each of the tabs are described below. 

The inputs to the Tool (parameters) come from project map measurements, topographic data, and 
FEMA’s National Flood Hazard web map (FEMA, 2018). OHW elevations and extents must also be 
known in order to apply the Tool. The quality of the assessment will be maximized if input parameters 
are derived from site specific survey data, but the Tool has been developed so that parameters can all 
be developed using Google Earth (Google, 2018) for a less precise assessment.  

There are three basic steps to completing a FAIM assessment: 

Step 1: Create a project map 

Step 2: Measure/collect and enter project parameters into FAIM workbook tabs 

Step 3: Review scores 

 

Step 1: Create Project Map 

The first step in completing a FAIM assessment is to create a project map. This map will be used to 
measure the input parameters of each floodplain action (impact or mitigation) in the FAIM assessment.   
To create a project map, the user should follow directions for creating an SFAM project map in the 
SFAM Map Viewer. In addition to the project areas defined in SFAM, the map should also include: 

• Footprints of all project actions delineated for impacts and/or mitigation actions 
• Linework for Ordinary High Water, and  
• 1% Annual Chance Exceedance flood extents.  

 
Step 2: Measure/collect and Enter Project Parameters 

Once the project map is complete, the user can then query it for the distances and areas that are used as 
input parameters for the Tool. It may also be helpful to use Google Earth in measure input parameters.  
FEMA’s National Flood Hazard Layer (NFHL) can be viewed and measured directly in Google Earth by 
use of their NFHL KMZ available through the Mapping Information Platform (FEMA, 2018).  

If survey data for the project area is unavailable, elevation can be measured in Google Earth in addition 
to plan view distances and areas. OHW extents and elevations are best determined in the field; the 
accuracy of the assessment is diminished if they are measured as a desktop exercise (i.e. using Google 
Earth or the Map Viewer). If performed directly in Google Earth, the polygons representing each project 
action can be saved as a KMZ file and saved with the completed FAIM workbook for record keeping or 
review. 
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The Project Context section below provides guidance on the subset of SFAM measures (and respective 
data) that may be used in FAIM. For projects with vegetation removal as an impact action in addition to 
SFAM measures, FAIM requires categorization of existing ground cover for each vegetation removal and 
enhancement location within the project (i.e. as Bare ground, Grassland/marsh, Sparse Woodland, 
Dense Woodland, Row Crops, or Other). This is best assessed in the field but can be preliminarily 
assigned via inspection of aerial imagery. You should include this in the description of the polygon 
delineated in Google Earth for record keeping. 

Step 3: Review Scores 

The final step is to review the numerical scores resulting from the FAIM assessment.  FAIM computes 
Scores by assessing the outcomes from impact and mitigation actions on flood storage and provides a 
functional acreage (or square footage) of the net benefit or deficit created by the project. This unit is not 
a real physical area, rather it’s a modified area that reflects the valuation of its contribution to flood 
storage and attenuation. 

The Tool has been designed to address impact and mitigation actions for simple/standard floodplain 
projects. For unique situations, consult the Special Cases section at the end of this Guide. The Special 
Cases section is intended to provide guidelines on how to address foreseeable complexities in 
application of the Tool. If you are performing channel modification, refer to the section on channel 
realignment challenges before developing the parameters for any of the other actions.   

The following sections describe the tabs and parameter entry fields within the Tool. 

COVER PAGE (1A) 
This tab contains fields for general description and documentation of the project.  

TABLE OF CONTENTS (1B) 
This tab contains descriptions of all the other tabs for quick reference within the Tool. 

PROJECT CONTEXT (2A) 
The Project Context tab and the Field Datasheet tab are largely drawn directly from the Stream Function 
Assessment Method for Oregon. See Appendix B for complete SFAM documentation. The context 
parameters inform what project 
impacts might carry higher risk 
and what mitigation action may 
carry greater opportunity for 
success at the project site. 
These parameters include 
SFAM Function and Value 
measures (see Box 1) as well as 
a measurement of stream 
sinuosity which is described in 
the Tool. 

FAIM uses Ordinary High Water 
to describe typical flood inundation extents and elevations. SFAM uses Bankfull Width and Height to 
describe these concepts but uses guidance for delineation of OHW for delineation of the Bankfull Width 

Box 1. SFAM Functions and Values included in FAIM 

 

SFAM Functions   SFAM Values 

F5 Vegetated Riparian Corridor Width  V4 Impervious Area 

F7 Floodplain Exclusion   V5 Riparian Area 

F10 Overbank Flow    V7 Zoning 

F15 Incision     V8 Downstream Flooding 
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and Height. FAIM refers to Bankfull Width in some places and Ordinary High Water in others. For the 
purpose of this Tool, it is appropriate to assume that they are the same. 

If the assessment will include context information, users should complete the Project Context tab prior to 
the Impact and Mitigation tabs. If context information will not be included, mitigation ratios will 
automatically be set at the maximum value to account for uncertainty and the assessment will not 
include options for evaluation in-channel mitigation work. For simple projects, the cost of collecting the 
context information is likely to exceed the savings that may be achieved by more targeted mitigation.  

Note that the average Bankfull Width/Ordinary High Water Width will still need to be measured to 
decide if actions would require subdivision for assessment. (Each project action can be partitioned in up 
to ten different areas for individual assessment. Partitioning may be done to assess physically separate 
locations of actions as well as subdivisions of areas for which a single description would be 
inappropriate. Each subdivision is called a partition. See the Special Cases section for a description of 
when to subdivide an area and how to do it.)  This can be roughly measured using aerial imagery if the 
stream is not obscured by canopy cover. If linework for Ordinary High water is available you may use the 
distance between OHW lines in three locations to compute the average BFW. Otherwise it will be 
necessary to measure in the field. 

Completion of Tab 2b – Field Datasheet may be necessary to fill in all of the user input parameters on 
Tab 2a - Project Context. This sheet describes all of the site context parameters. Some of these can be 
determined from the office while some parameters of this sheet will be challenging to fill out without 
some on the ground perspective/data. For this reason, it the office portion should be carried out before 
going into the field to eliminate the need for repeat trips.  

You may notice that these parameters are similar, or identical to parameters from the Oregon Stream 
Function Assessment Method (SFAM). If you have already conducted an SFAM assessment for your 
project reach it will expedite the project context (both the office and field) assessment components of 
FAIM. Please consult the Project Context section of the FAIM Tool user guide for detailed guidance on 
filling out this sheet. 

Note that some additional spatial information about project impacts and mitigation will be required by 
FAIM in the Impact and Mitigation tabs.  

FIELD DATASHEET (2B) 
This tab contains a datasheet that can be printed and brought into the field for data collection. It can 
also be filled electronically with a spreadsheet compatible tablet or other data collector.  

COMMON STANDARDS FOR IMPACT AND MITIGATION ACTIONS (3 AND 4) 
The tabs for entering parameters for impact and mitigation actions are titled Impact and Mitigation. If 
projects are being partitioned for assessment, a user can “unhide” rows below the entry row for each 
action to reveal additional entry rows.  In each entry row, the user will be asked to enter a series of 
parameters. These parameters are used to compute scores that describe the value of a specific action in 
terms of flood attenuation. For a detailed discussion of the scores for each action type, see the section 
for that action type. For a detailed discussion of how each action score is incorporated into the overall 
net deficit/benefit calculation see the Scores (5) section below. 
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Some input parameters are always used for impact and mitigation calculations. A description of these 
“standard parameters” are presented just one time (see below) to avoid repeating them in each section. 
Additional parameters required for specific actions types are described in subsequent sections for that 
action type.  

• Action Area (Figure 2) – This is the plan view area (in square feet) of the action. 
• Horizontal Distance from Ordinary High Water (Figure 2) – This distance should be measured 

in feet, perpendicular to the channel, from the Ordinary High Water line to the nearest edge of 
the action area.  

• Minimum Elevation (Figure 2, Figure 3) – This is the lowest elevation (in feet) on which the 
action will be performed. It can be based on a standard datum or a local one but the minimum 
elevation, Ordinary High Water elevation, and base flood elevation must all be measured from 
the same datum.  

• Floodplain Width (Figure 1) – This is the local floodplain width (in feet) measured perpendicular 
to the channel across the width of the 100-year floodplain. 

• Ordinary High Water Elevation (Figure 3, Figure 4) - This is the elevation (in feet) of Ordinary 
High Water nearest the action area. It can be based on a standard datum or a local one but the 
Minimum Elevation, Ordinary High Water Elevation and Base Flood Elevation must all be 
measured from the same datum.  

• Base Flood Elevation (Figure 3, Figure 4) -  This is the elevation (in feet) of the base flood 
nearest the action area. It can be based on a standard datum or a local one but the Minimum 
Elevation, Ordinary High Water Elevation, and Base Flood Elevation must all be measured from 
the same datum. If available, the published FEMA 100-year flood elevation should be used.  

The standard parameters are used to compute two standard subscores for the quality of each action. 
These standard subscores are described below to avoid redundancy. Additional subscores computed for 
quality of specific actions types are described in the subsequent sections for those action types.  

• Lateral Proximity Subscore – This is the ratio of the Horizontal Distance from OHW to the 
Floodplain Width. It captures the lateral proximity of the action to the channel relative to the size 
of the system.  

• Vertical Proximity Subscore – This is the ratio of the action height above OHW (Minimum 
Elevation minus OHW El2) to the total flood range (BFE minus OHW El). It captures the vertical 
proximity of the action to the channel relative to the system size.  

 

2 This parameter is the vertical component of OHW (which generally refers to plan view Extent of Inundation).  
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Figure 2. Action parameters developed from plan view site map 

 

 

Figure 3. Development impact parameters developed from section 

3 – IMPACT  
The Impact tab contains entry fields for parameters associated with impacts from Vegetation Removal, 
Floodplain Fill, Impervious Surface Creation, and Bank Armoring.  

Vegetation Removal 
Vegetation Removal includes permanent removal of any kind of vegetation. This action does not include 
temporary vegetation removal associated with earthwork for restoration projects that will be thoroughly 
revegetated. 

FAIM USER GUIDE   |   11 



                                                                                     

For each Vegetation Removal area: 

1. Calculate/measure and enter the standard parameters listed under the Common Standards for 
the Impact and Mitigation actions described above at the location of the impact). 

2. Determine and enter the value for the existing ground cover as defined below at the location of 
impact.  

• Existing Ground Cover – Select the land cover description that most closely matches 
what was observed at the location of the action.  

In addition to the two standard subscores (Lateral and Vertical Proximity), the Tool calculates a 
Functional Replacement subscore. 

• Functional Replacement – This subscore is a function of the existing ground cover. A higher 
subscore is assigned to rougher ground cover such that, for example, removing dense woodland 
constitutes a greater impact than removing grassland.  

An Impact Score for Vegetation Removal in each partition is computed as the average of the subscores 
for that partition, and a Representative Score for all Vegetation Removal areas is computed as the area 
weighted average of the score for each partition.  

Floodplain Fill 
Floodplain Fill includes any action that places material (earth, rock, building, etc.) in the floodplain. Large 
wood placed in the floodplain to create habitat is not considered fill. 

For each Floodplain Fill area: 

1. Determine and enter the standard parameters listed under the Common Standards for the 
Impact and Mitigation actions described above listed above determined locally (at the location 
of the impact). 

2. Determine and enter the value for the Fill Width as defined below at the location of impact.  
• Fill Width (Figure 2) – This is the plan view width of the fill measured (in feet) 

perpendicular to the channel.  
3. Consider any Vegetation Removal or Impervious Surface Creation associated with Floodplain Fill 

separately. 

In addition to the two standard subscores (Lateral and Vertical Proximity), the Tool calculates a Relative 
Width subscore:  The Tool calculates the following subscore for action quality in addition to the two 
standard subscores. 

• Relative Width Subscore – This subscore is a function of the ratio of the Fill Width to the 
Floodplain Width. If this ratio is less than the relative width threshold, the subscore is reduced 
such that Floodplain Fill (which does not significantly reduce the total flood conveyance area) is 
considered less of an impact. 

An impact score for Floodplain Fill in each partition is computed as the average of the subscores for that 
partition, and a representative impact score for all Floodplain Fill areas is computed as the area 
weighted average of the score for each partition.  

LEVEE OR DIKE INSTALLATION  
If the project includes installation of a levee or dike, the land behind must also be considered in the 
impact area. The footprint of the impact is determined by including all land separated from the stream 
or river that lies below the crest elevation of the structure (or Base Flood Elevation, whichever is lower) 
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along with the structure footprint itself. Use this impact footprint (whole or subdivided per the Special 
Cases section) for all associated fill parameter measurements. 

Impervious Surface Creation  
Impervious Surface Creation includes any action which increases the total area of impervious surface 
(Asphalt, Roof, Road Surface, etc.) in the project area. Consider only the areas that are being converted 
from pervious to impervious for entry in the Tool.  

For each Impervious Surface Creation area: 

1. Determine and enter the standard parameters listed under the Common Standards for the 
Impact and Mitigation actions described above determined locally (at the location of the 
impact).  

2. Consider any vegetation removal impacts associated with Impervious Surface Creation 
separately. 

The Tool calculates the two standard subscores for action quality. An impact score for Impervious 
Surface Creation in each partition is computed as the average of the subscores for that partition, and a 
representative impact score for all Impervious Surface Creation areas is computed as the area weighted 
average of the score for each partition.  

Bank Armoring 
Bank Armoring includes any action which hardens the streambanks in the project area including 
installation of riprap or geotextile.  

For each Bank Armoring area: 

1. Determine and enter the standard parameters listed under the Common Standards for the 
Impact and Mitigation actions described above determined locally (at the location of the 
impact).  

2. Determine and enter the values for Maximum Elevation and Deformability as defined below at 
the location of the impact. 

• Maximum Elevation (Figure 3) – This is the highest proposed elevation (in feet) which 
will be armored. It can be based on a standard datum or a local one but the Minimum 
Elevation, Maximum Elevation, Ordinary High Water Elevation and Base Flood Elevation 
must all be measured from the same datum.  

• Deformability – Enter a 1 if the armoring is designed to fail/deform under certain 
conditions. Enter a 0 if the armoring is designed to remain intact up to a robust design 
condition. 

3. Consider any vegetation removal impacts associated with Bank Armoring separately. 

The Tool calculates the following parameter and two subscores in addition to the two standard 
subscores for action quality. 

• Relative Range – This parameter is the vertical elevation range of Bank Armor bounded by 
OHW or the Minimum Elevation (whichever is higher) and the BFE or the Maximum Elevation 

FAIM USER GUIDE   |   13 



                                                                                     

(whichever is lower). It captures how much of the flood range of interest3 will be constrained by 
the armor. 

• Relative Range Subscore – This subscore is the ratio of the Relative Range to the Total Flood 
Range (BFE minus OHW).  

• Deformability Subscore – This subscore is a function of the Bank Armor deformability. A higher 
subscore is assigned to non-deformable armor such that it is considered a greater impact than 
deformable armor.  

An impact score for Bank Armoring in each partition is computed as the average of the subscores for 
that partition, and a representative impact score for all Bank Armoring areas is computed as the area 
weighted average of the score for each partition.  

4 – MITIGATION    
The Mitigation tab contains entry fields for parameters associated with Vegetation Enhancement, 
Floodplain Fill Removal, Impervious Surface Removal, Bank Armor Removal, Channel Modification, and 
Conservation.  

 

 

Figure 2. Mitigation parameters developed from cross section view of floodplain. 

3 The flood range of interest is a vertical range where there is opportunity for a flood to do work on the floodplain. 
The goal of this parameter is to assess an impact on potential for channel migration. It is constrained by OHW 
because though channels can and do erode from flows contained in the channel, armoring below OHW does not 
restrict flood flows and amplifies downstream flood effects in the same way that armoring that contains floodwaters 
and remains non-deformable during flood events. It is constrained by the base flood elevation because you have to 
stop somewhere and that is a handy preexisting quantity that tends to contain the majority or relevant events. 
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Vegetation Enhancement 
Vegetation Enhancement is the planting of microbiome/climate appropriate native species at densities 
present in a desirable reference site that accounts for expected survival rates. 

For each Vegetation Enhancement area: 

1. Determine and enter the standard parameters listed under the Common Standards for the 
Impact and Mitigation actions described above determined locally (at the location of the 
mitigation). 

2. Determine and enter the value for the existing ground cover as defined below at the location of 
mitigation.  

• Existing Ground Cover – Select the land cover description that most closely matches 
what was observed at the location of the action.  

In addition to the two standard subscores, the Tool calculates the following subscore for action quality: 

• Functional Replacement – This subscore is a function of the existing ground cover. A higher 
subscore is assigned to smoother ground cover such that, for example, planting in an already 
dense woodland constitutes a lesser mitigation than planting bare ground.  

A mitigation score for Vegetation Enhancement in each partition is computed as the average of the 
subscores for that partition, and a representative score for all Vegetation Enhancement areas is 
computed as the area weighted average of the score for each partition.  

Floodplain Fill Removal 
Floodplain Fill Removal includes any action that removes material (earth, rock, buildings, etc.) from the 
floodplain. Logging or removal of other organic material is not included in this definition. 

For each Floodplain Fill Removal area: 

1. Determine and enter the standard parameters listed under the Common Standards for the 
Impact and Mitigation actions described above determined locally (at the location of the 
mitigation). 

2. Determine and enter the value for the Fill Width as defined below at the location of mitigation.  
• Fill Removal Width (Figure 3) – This is the plan view width of the fill removal measured 

(in feet) perpendicular to the channel.  
3. Consider any Vegetation Enhancement or Impervious Surface Removal associated with 

Floodplain Fill separately. 

The Tool calculates the following subscore for action quality in addition to the two standard subscores. 

• Relative Width Subscore – This subscore is a function of the ratio of the Fill Removal Width to 
the Floodplain Width. If this ratio is less than the relative width threshold, the subscore is 
reduced such that Floodplain Fill Removal which does not significantly increase the total flood 
conveyance area is considered less of a mitigation. 

An impact score for Floodplain Fill in each partition is computed as the average of the subscores for that 
partition, and a representative impact score for all Floodplain Fill areas is computed as the area 
weighted average of the score for each partition.  
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LEVEE OR DIKE REMOVAL 
If the project includes removal of a levee or dike, the land behind must also be considered in the 
mitigation area. The footprint of the mitigation is determined by including all land separated from the 
stream or river that lies below the crest elevation of the structure (or Base Flood Elevation, whichever is 
lower) along with the structure footprint itself. Use this mitigation footprint (whole or subdivided per the 
Special Cases section) for all associated fill removal parameter measurements. 

Impervious Surface Removal  
Impervious Surface Removal includes any action which decreases the total area of impervious surface 
(asphalt, roofs, road surfaces, etc.) in the project area. Consider only the areas that are being converted 
from impervious to pervious for entry in the Tool.  

For each Impervious Surface Removal area: 

1. Determine the standard parameters listed under the Common Standards for the Impact and 
Mitigation actions described above determined locally (at the location of the mitigation).  

2. Consider any Vegetation Enhancement associated with Impervious Surface Removal separately. 

The Tool calculates the two standard subscores for action quality.  A mitigation score for Impervious 
Surface Removal in each partition is computed as the average of the subscores for that partition, and a 
representative score for all Impervious Surface Removal areas is computed as the area weighted average 
of the score for each partition.  

Bank Armor Removal 
Bank Armor Removal includes any action which removes artificially hardened streambank elements in the 
project area including removal of riprap or geotextile.  

For each Bank Armor Removal area: 

1. Determine and enter the standard parameters listed under the Common Standards for Impact 
and Mitigation Action tabs above determined locally (at the location of the mitigation).  

2. Determine and enter the values for Maximum Elevation and Deformability as defined below at 
the location of the mitigation. 
 

• Maximum Elevation (Figure 3) – This is the highest proposed elevation (in feet) which 
will have armor removed. It can be based on a standard datum or a local one but the 
minimum elevation, maximum elevation, Ordinary High Water Elevation and Base Flood 
Elevation must all be measured from the same datum.  

• Deformability – Enter a 1 if the armoring to be removed was designed to fail/deform 
under certain conditions. Enter a 0 if the armoring was designed to remain intact up to a 
robust design condition. 
 

3. Consider any Vegetation Enhancement associated with Bank Armoring separately. 

The Tool calculates the following parameter and two subscores in addition to the two standard 
subscores for action quality. 

• Relative Range – This parameter is the vertical elevation range of Bank Armor bounded by 
OHW or the Minimum Elevation (whichever is higher) and the BFE or the Maximum Elevation 
(whichever is lower). It captures how much of the flood range of interest will be constrained by 
the armor. 

FAIM USER GUIDE   |   16 



                                                                                     

• Relative Range Subscore – This subscore is the ratio of the Relative Range to the Total Flood 
Range (BFE minus OHW).  

• Deformability Subscore – This subscore is a function of the Bank Armor deformability. A higher 
subscore is assigned to non-deformable armor such that it is considered a greater impact than 
deformable armor.  

A mitigation score for Bank Armor Removal in each partition is computed as the average of the 
subscores for that partition, and a representative score for all Bank Armor Removal areas is computed as 
the area weighted average of the score for each partition.  

In Channel Work 
In-channel work is subdivided into two categories: Channel Modification and Large Wood Installation. 

Channel Modification 
Channel Modification includes actions such as re-meandering and side channel excavation. 

1. Enter the following parameters determined locally for each channel modification: 
• Existing Length – This is the length of existing channel to be modified (in feet). Enter 0 

if you are describing a side channel excavation. 
• Proposed Length – This is the length of the proposed finished channel (in feet). Enter 

the existing length unless you are describing a side channel excavation or channel 
meander. 

• Proposed Ordinary High Water Width – This is the design Ordinary High Water width 
(in feet). Bank layback in the Ordinary High Water will increase this parameter. 

• Design Flow – Choose an option from the dropdown menu that describes the flow that 
the channel modification is designed to convey without flooding.    
 

2. Include the Effective Area (described below) computed in the entry row as a vegetation removal 
area. 

The Tool calculates the following parameter to establish the size of the mitigation area. 

• Effective Area – this is the increase in area below Ordinary High Water associated with the 
proposed Channel Modification. It is a function of the existing length, proposed length, Ordinary 
High Water width, and proposed Ordinary High Water width. 

The mitigation score for each Channel Modification area is strictly a function of the Design Flow 
parameter such that the quality/value of the mitigation is reduced for modifications that are designed to 
flood less frequently. The Representative Channel Modification Mitigation Score is computed as an area 
weighted average of the mitigation scores for each modification.  

CHANNEL REALIGNMENT CHALLENGES 
Channel realignments introduce some challenges to evaluating impact and mitigation actions. 
Some examples are discussed below, but not every case is addressed. Please use careful 
judgement when applying this Tool to complex projects.  

If channel modification results in a changed alignment, use the new alignment to define 
horizontal and vertical distances from the Ordinary High Water for impacts and mitigations. If 
there is armoring in the old alignment that will remain in place, count it as 

1.  armor removal, using its spatial relationship with the old channel; and 

FAIM USER GUIDE   |   17 



                                                                                     

2.  new armoring, using its spatial relationship to the new channel.  

Large Wood Installation  
Large Wood Installation includes instream loading of large wood, engineered logjams, and windthrow 
emulation in the channel margin and riparian area. 

Determine and enter the following parameters determined locally for each reach with large wood 
installation: 

• Reach Length – length of channel to be loaded with large wood (in feet).  
• Proposed Number of Large Wood Pieces – number of pieces of large wood (see 

SFAM documentation for definition) that will be installed in the reach. 

The Tool calculates the following parameter to establish the mitigation area. 

• Effective Area – product of the wood loaded reach length and the OHW Width. 

The mitigation score for large wood installation is a function of the change in large wood loading from 
existing conditions to proposed conditions. If the large wood installation consists of complex stand-
alone engineered logjams, use the length of the logjam as the reach length. The representative large 
wood installation mitigation score is computed as an area weighted average of the mitigation scores for 
each large wood installation reach.  

Conservation 
If your community allows for offsite conservation, it can also be evaluated as mitigation using FAIM. To 
determine the value of an off-site conservation project as mitigation, complete a separate FAIM 
assessment for that site to calculate the available net benefit.  

Enter the following parameters for each conservation site: 

• Area – area (in square feet) of land purchased and reserved for conservation in perpetuity. 
• Aggregate Channel Complexity Score – score shown on the scores tab of the separate FAIM 

iteration performed for the conservation area. 
• Aggregate Floodplain Connectivity – score shown on the scores tab of the separate FAIM 

iteration performed for the conservation area. 
• Aggregate Floodplain Complexity – score shown on the scores tab of the separate FAIM 

iteration performed for the conservation area. 
• Conservation Site Proximity – distance (in feet) between the project reach and the conservation 

site, measured along the length of the channel. 

Conservation area is discounted using a Conservation Value Modifier (which can be set by the floodplain 
regulators or decision makers) to account for risk that the function “gained” in the conservation area may 
remain unimpacted regardless of whether the area is purchased for conservation. The discounted 
effective area is then scored as a function of the three aggregate scores and the conservation site 
proximity.  

Mitigation in Conservation Areas 
Mitigation actions performed in conservation areas that result in a net benefit can also be included by 
entering the following parameters: 

• Net Benefit Magnitude –  magnitude (*ft2) shown on the scores tab of the separate FAIM 
assessment performed for the conservation area.  
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• Conservation Site Proximity –  distance (in feet) between the project reach and the 
conservation area, measured along the length of the channel. 

Mitigation in conservation areas is scored as the following function of the conservation site proximity. 

𝑀𝑀 =
� 1

1 − 𝑇𝑇𝑚𝑚𝑚𝑚𝑚𝑚
� (𝐿𝐿𝑚𝑚𝑚𝑚𝑚𝑚 − 𝐿𝐿)

� 1
1 − 𝑇𝑇𝑚𝑚𝑚𝑚𝑚𝑚

�𝐿𝐿𝑚𝑚𝑚𝑚𝑚𝑚

 

Where: 

𝑀𝑀 = The mitigation score for offsite conservation 

𝐿𝐿𝑚𝑚𝑚𝑚𝑚𝑚 = The maximum distance between acceptable conservation sites and project sites  

𝑇𝑇𝑚𝑚𝑚𝑚𝑚𝑚 = The mitigation score for mitigation at a site located 𝐿𝐿𝑚𝑚𝑚𝑚𝑚𝑚 feet from the project site 

This calculation scales the value of off-site mitigation linearly between its full value if it were on site and 
some maximum off-site value at the farthest allowable proximity. A logic function in the calculator 
reduces the score to zero if the 𝐿𝐿𝑚𝑚𝑚𝑚𝑚𝑚 is exceeded.  

5 – SCORES   
The Scores tab computes the balance between impacts and mitigations and provides a functional 
acreage (or square footage) of the net benefit or deficit created by the project. This unit is not a real 
physical area, rather it’s a modified area that reflects the valuation of its contribution to flood storage 
and attenuation. FAIM uses the following modifiers and subscores to develop the value-modified 
benefit/deficit: 

• Relative Sensitivity Modifier – represents the relative sensitivity of floodplain attenuation to 
each action. This modifier allows the summation of functional acreage across impacts and 
mitigations of different types to account for the relative sensitivity of flood storage and 
attenuation to each type.  

• Context Risk/Reward Modifier – can be used to value the risk associated with continuing to 
impact an already impacted system or beginning to impact a pristine system, and conversely to 
value the potential reward for restoring heavily impacted systems or enhancing and preserving 
pristine systems. It can be used by floodplain regulators or decision makers to encourage or 
discourage concentration of impacts. In general, it allows the Tool to value actions differently 
based on the subscore(s) for the functional group(s) (In-Channel Complexity, Floodplain 
Connectivity, and Floodplain Complexity) they interact with. 

• Mitigation Performance Risk Modifier – accounts for the risk that mitigation actions will not 
immediately or fully achieve the desired functional outcome in the landscape. It is meant to 
account for the risk that mitigations which look equal in magnitude and quality to impacts may 
actually fail to replace the lost function of those impacts due to factors not considered by this 
Tool. It also accounts for delayed realization of the function associated with mitigation actions, 
especially vegetation enhancement.  

• Representative Action (Impact or Mitigation) Score –  area weighted average computed on 
the Development or Mitigation tab for each action. 

• Action Area –  total area of the action on the Development or Mitigation tab. It is the sum of 
the areas of the partitions of each action type. 
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• Action (Impact or Mitigation) Magnitude – product of the Relative Sensitivity Modifier, 
Context Risk/Reward Modifier, Mitigation Performance Risk Modifier (for Mitigation Magnitude 
only), Representative Action Score and Action Area for each action type. The action magnitude 
is computed separately for impacts and mitigations of each type. 

• Balance – in-kind balance of function benefit/deficit area associated with each action type. It is 
the difference between the Mitigation Magnitude and Impact Magnitude. 

• Aggregate Functional Group Scores – three scores that indicate the existing condition of the 
three functional groups (Channel Complexity, Floodplain Connectivity, and Floodplain 
Complexity). They control the logical flags4 stored in the Existing Level of Impairment column 
which allows the Tool to change the Context Risk/Reward Modifier for appropriate assessment 
of mitigation strategies. If the context has not been assessed, the Context Considered flag is set 
to NO and the Additional Mitigation Performance Risk Modifier is subtracted from each 
Mitigation Performance Risk Modifier. 

• Net benefit/deficit – the net functional benefit/deficit scores in value modified acres and value 
modified square feet. It is the sum of all of the Action Type balances. 

If the net benefit/deficit fields read “Net Benefit” and are Green, the total group of actions (all impacts 
and mitigations) can be considered a self-mitigating project. If they read “Net Deficit” and are Orange, 
then more mitigation needs to be included in the plan for adequate compensation of impacts. Note, the 
Tool can be run individually for development or enhancement projects (consisting of mostly impacts or 
mitigations respectively). The magnitude of net deficit or net benefit calculated by the Tool can be used 
to rank the projects; developments with the least net deficit and enhancements with the greatest net 
benefit might be prioritized.  

The overall architecture of the Tool allows users to change Modifiers and Subscores in order to achieve 
specific management objectives. For example, the Tool’s mechanism for handling in-kind vs. out-of-kind 
mitigation is the Relative Sensitivity Modifier. This modifier scales the valuation for different types of 
impacts or mitigations (those listed in RPA 4 (f), etc.) to account for the relative sensitivity of flood 
storage and attenuation to each type of action such that when the in-kind balances are added together, 
the relative value of different action types is retained. This allows jurisdictions to limit certain impacts or 
prioritize certain mitigations based on management objectives. For instance, if a community wants to 
incentivize depaving (removing impervious surface), they can increase the Relative Sensitivity Modifier for 
Impervious Surface. This will cause valuation of new impervious surface to increase relative to other 
impact actions and incur a greater requirement for mitigation; conversely the value of impervious surface 
removal as mitigation will also increase relative to other mitigation types allowing projects with 
impervious surface removal to more easily mitigate impacts they incur. If a community wants to preserve 
a specific vegetation community, they can increase the functional replacement subscore for that 
vegetation community such that impacts to that community are valued more highly by the Tool.  

Additional work is necessary to determine how much freedom each subscore and modifier should be 
allowed to have, this will include a sensitivity analysis to establish bounds for manipulating subscores and 

4 Logical flags are used as an intermediate parameter value that makes functions in other cells simpler. The flag cell 
checks the real number value computed in the aggregate score and sets itself (the logical flag) to an integer value 
indicating the real number falls into a particular bin. Dependent functions can now query a single flag value rather 
than performing binning operations inside of already complex logic functions. 
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modifiers without creating potential for inadequate compensatory mitigation. It is the intention of future 
Tool development is to allow this manipulation; meanwhile users of the beta version should use the 
default values. 

I – THRESHOLDS    
This tab contains the threshold values used for binning action parameters and for determining logic 
behavior in the Tool. These numbers are likely to be refined after feedback is received for the beta 
version of this Tool and a sensitivity analysis is conducted. 

II – SUBSCORES & MODIFIERS 
This tab contains the value modifiers and subscores assigned, based on whether parameters exceed or 
do not exceed relevant thresholds. Initial recommended values have been populated based on best 
professional judgement. However, these numbers are likely to be refined based on feedback from use of 
the beta version and performance of a sensitivity analysis. 

SPECIAL CASES 
The parameters derived for each impact and mitigation action are largely simplified physical parameters 
designed to assess how close the action is to the channel, both vertically and horizontally. As these are 
assessed at the location of highest proximity, it is possible that actions may have their impact or 
mitigation value exaggerated based on their physical arrangement. In that case, the assessment should 
be improved by subdividing the action area as follows: 

• If the width of the action measured perpendicular to the channel is greater than half of the width 
of the floodplain on that side of the channel (specific floodplain) and the width of the floodplain 
on that side of the channel is greater than twice the Ordinary High Water width,  

o subdivide the action across the specific floodplain width using the specific floodplain 
width midline. 

• If the length of the action is longer than twice the Ordinary High Water width, 
o compute a representative average for the Ordinary High Water elevation, lowest 

elevation, base flood elevation by sampling them at even increments with an interval 
less than or equal to twice the Ordinary High Water width. 

o compute a representative average of the horizontal distance from the Ordinary High 
Water and floodplain width by sampling them at even increments with an interval less 
than or equal to twice the Ordinary High Water width. 

• If the floodplain width varies rapidly in a particular location along the length of an action 
o subdivide the action across a line perpendicular to the channel that intersects the 

inflection point of the change in floodplain width. 
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APPENDICES 

 
Appendix A. Links to SFAM Documentation 
SFAM User Manual  
SFAM Workbook 
 

FAIM USER GUIDE   |   23 

https://www.oregon.gov/dsl/WW/Documents/Stream_Function_Assessment_Method_(SFAM)_v_1.0_User%20Manual.pdf
https://www.oregon.gov/dsl/WW/Documents/Stream_Function_Assessment_Method_(SFAM)_v_1.0_User%20Manual.pdf
https://www.oregon.gov/dsl/WW/Documents/Stream_Function_Assessment_Method_(SFAM)_v_1.0_Workbook.xlsx
https://www.oregon.gov/dsl/WW/Documents/Stream_Function_Assessment_Method_(SFAM)_v_1.0_Workbook.xlsx
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