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PRESENTATION TOPICS

• Federal policy and regulations

• Overview of Crediting Approaches

• Assessment Methodologies

• Examples – National



WHAT IS A “CREDIT”
• A unit of measure 332.8 (o)(1) 

• Represents accrual or attainment of aquatic 
functions at a site  332.2

• Based on resources restored, established, 
enhanced, or preserved (buffers too)



CREDIT DETERMINATION
• Credit determination has multiple economic, ecological, 

and regulatory aspects

• Often significant point of dispute

• Between the regulator and permit applicant

• Between regulator and mitigation provider

• Between members of IRT and mitigation provider

• Between members of the IRT



ECONOMIC CONSIDERATIONS

• Mitigation provider’s perspective: 
• Credits are currency

• Maximize credit yield from 
mitigation projects:

• Credits for as much of compensation site as possible
• Credits for restoration, establishment, enhancement, 

preservation, as well as upland buffers/habitats
• Credits for multiple resources (wetlands and species)



ECOLOGICAL CONSIDERATIONS

The size, location, and functions of the proposed impact and 
mitigation sites to ensure that losses are adequately replaced 

Goal:  replace lost functions by obtaining the “best 
attainable” condition at any site in light of existing constraints 

Problem:  how to 
measure ecological 
quality, functions, and 
services at impact sites 
and mitigation sites



REGULATORY CONSIDERATIONS

CREDIT ALLOCATION PROCEDURES THAT ARE:

• Principled
• Consistent
• Predictable
• Science-based 



TYPES OF MITIGATION PRACTICES

 Restoration
 Re-establishment – returning functions to a former resource
 Rehabilitation - returning natural or historic functions

 Establishment (creation)
 Manipulating an upland site to develop an aquatic resource

 Enhancement
 Manipulating an existing resource to increase one or more 

specific functions

 Preservation (33 CFR 332.3(h)) 

 Remove a threat to an existing aquatic resource
**Buffer Areas – Floodplains, Riparian Zones, Uplands**



MEASURING IMPACTS AND 
DETERMINING CREDITS

• NUMBER OF CREDITS MUST REFLECT THE DIFFERENCE 
BETWEEN PRE- AND POST-MITIGATION PROJECT SITE 
CONDITIONS 

33 CFR 323.8(O)(3)

• PRESERVATION- HIGHER RATIOS SHOULD BE APPLIED BY 
CONSIDERING THE RELATIVE IMPORTANCE OF THE IMPACTED 
AND PRESERVED RESOURCE IN SUSTAINING WATERSHED 
FUNCTIONS

33 CFR 323.8(O)(6)

• RIPARIAN AREAS, BUFFERS, UPLANDS - ONLY WHEN ESSENTIAL 
TO MAINTAINING THE ECOLOGICAL VIABILITY OF ADJOINING 
AQUATIC RESOURCES 33 CFR 323.8(O)(7)



AMOUNT OF COMPENSATION
• Use a function/condition assessment when/where 

practicable. 332.8(o)(2) 

• If not, apply minimum 1 to 1 ratio, 

But increase based on:

• Method of compensation

• Differences between functions lost/gained

• Likelihood of success, risk, difficulty 

• Temporal loss/time lag

• Distance from impact site 332.3(f)



APPROACHES TO 
CREDIT DETERMINATION

• Best professional judgment

• Ratio method

• Scoring tables

• Credit/debit tables - ratios with some use of 
qualitative condition assessment

• Credit/debit tables - ratios with some use of 
functional/condition assessment

• Rapid assessments (quantitative)

• Conditional assessments

• Functional assessments



RATIO METHODS
• Qualitative approach to determining the amount of credits 

available at a proposed mitigation bank

• Credit units are usually acres and linear feet

• Default approach if other methodologies are not 

practicable or available

• Examples:  

• New England district uses ratio method

• Savannah district uses stand-alone method



RATIO METHOD – NEW ENGLAND
• RATIOS ARE BASED ON:

• TYPE OF SYSTEM IMPACTED

• TYPE OF MITIGATION PROPOSED

• LIKELIHOOD OF MITIGATION SUCCESS

Type of Mitigation Wetland Community
Forested  Scrub-Scrub 

& Emergent
Restoration           2:1-3:1         2:1
Establishment 3:1- 4:1 2:1-3:1
Enhancement         5:1-10:1        3:1-10:1
Preservation ---------15:1-----------



Ratio Table
Wetland Type and 

Mitigation Treatment

RATIO WITH 
MODIFIER 

TABLES



EXAMPLE RATIO CREDIT CALCULATION

8.39

22.83



Scoring Tables
• Generally in SOPs
• Use of Ratios or Ranges
• Assigns numeric values to qualitative assessments

• Incorporates multiple elements considered important: 
• Quality and type of resource
• Scarcity
• Net Improvement
• Temporal loss

• Allows for some consideration of resource condition 

• Examples include Savannah, Charleston, Little Rock, and South 
Pacific Division Checklist Methods



SCORING TABLES - SAVANNAH DISTRICT
RESTORATION/ENHANCEMENT

(OLD APPROACH)



SCORING TABLE 
(ON STEROIDS) - SPD

• MITIGATION RATIO CHECKLIST

• STRADDLES QUALITATIVE AND QUANTITATIVE APPROACHES

• DOES NOT ENDORSE ONE ASSESSMENT METHOD 

• PROVIDES STRUCTURE WHEN ASSESSING DEBITS AND CREDITS IN 
THE ABSENCE OF A FUNCTION OR CONDITIONAL ASSESSMENT 
METHOD

• RATIO ADJUSTMENTS BASED ON 10 STEP PROCESS:
• IMPACT-MITIGATION SITE LOCATIONS 

• NET LOSS OF AQUATIC RESOURCE AREA  

• TYPE CONVERSION 

• RISK AND UNCERTAINTY

• TEMPORAL LOSS 

• MINIMUM RATIO 1:1 

(UNLESS FUNCTIONAL/CONDITIONAL ASSESSMENT USED) 



MITIGATION RATIO CHECKLIST
(QUALITATIVE ASSESSMENT)

I < M, use adjustment 
between 0 and -2, if I = M, 
use adjustment of 0; or if I > 
M, use adjustment between 0 

and 4.

Ratio will generally increase 
for preservation only 

mitigation 

Columns can be used 
for separate 

mitigation types/sites 
or to compare several 

proposals



MITIGATION RATIO CHECKLIST
(QUALITATIVE ASSESSMENT)



MITIGATION RATIO CHECKLIST
(OTHER FACTORS)

Is mitigation located 
outside of the impact 
watershed?  If yes, 

+1.0, if no, +0.

Re-establishment or 
establishment +0, 

rehabilitation, 
enhancement, 

preservation +1.0Conversion from a 
highly 

valuable/rare 
habitat type to a 
common type? If 

yes, +0.25 to +4.0; 
If no, 0 to -4.0.

PRM? Maintenance 
needed? 

Each factor +0.1 to 
+0.3 

If too many risk 
factors site may not 
be appropriate for 

mitigation.

Mitigation implemented concurrently 
with impacts? How long does habitat 

take to reach full functions?
Trees/woodlands or saltmarsh, +3; if 

shrubs, +2; if herbaceous, +1



MITIGATION RATIO CHECKLIST 
RATIO = CREDIT CALC

Minimum 1:1 
ratio if step 2 

used.

Indirect and cumulative 
effects should also be 

analyzed. Cumulative effects 
should be supported with 

SAMP, watershed plans, land 
use/cover assessment, etc.



POTENTIAL USE OF RATIO CHECKLIST 
TO CREATE CREDITS



RAPID ASSESSMENT TOOLS



Functional and Conditional Assessments

• Reference data set prerequisite
• Classification of resources
• Functional assessment tools measure features or 

indicators of  ecological processes (not actual functions)
• Time consuming and expensive to measure functions 

• Condition assessment tools measure bundles of  
processes as indicators of  condition or quality 
• Rapid and cost effective assessment of simple field 

indicators to provide a coarse scale assessment. 



ATTRIBUTES OF A GOOD 
ASSESSMENT

• Incorporates the landscape context of the site (e.g. location in a 

priority conservation area, potential threats, connectivity, patch 

size);

• Is valid (e.g. repeatable, sensitive, accurate, and transparent); 

• Is practical, economical, and easy to use by multiple incentive 

programs; and 

• Can be applied at different scales (e.g. can be used on 10,000 

acres just as well as 1 acre). 



SAVANNAH DISTRICT – USING HGM TO 
DETERMINE WETLAND RESOURCE CREDITS

• WE UTILIZED THE HGM WETLAND CLASSIFICATION SYSTEM TO 
INFORM THE DEVELOPMENT OF THE 2018 WETLAND CREDIT 
TYPES.

• THE FOLLOWING WETLAND CREDIT TYPES WERE COLLAPSED 
INTO CREDIT CATEGORIES BASED UPON DOMINANT WATER 
SOURCE:

• FRESHWATER TIDAL

• SALTWATER TIDAL

• RIVERINE/LACUSTRINE FRINGE

• SLOPE

• DEPRESSIONAL/FLAT



WASHINGTON 
BRANCH 

MITIGATION 
BANK
2018 

FRESHWATER 
WETLAND 

HGM

Bank Mitigation Areas – Plan View



WETLAND E3 - EXISTING CONDITIONS

WETLAND E3 – PROPOSED 
CONDITIONS



WETLAND E3 - EXISTING CONDITIONS



WETLAND E3 – PROPOSED CONDITIONS



CALIFORNIA RAPID ASSESSMENT METHOD 
FOR WETLANDS (CRAM) 

RIVERINE MODULE 
• CONDITION ASSESSMENT  - MEASURES 

BUNDLES OF PROCESSES AS INDICATORS 
OF CONDITION OR QUALITY

• REGIONAL AND SITE SCALE INFLUENCES 

• OVERALL VALUE BASED ON DIVERSITY AND 
LEVEL OF SERVICES 

• FAVORS LARGER MORE STRUCTURALLY 
COMPLEX SYSTEMS 

• SCORING REPRESENTS THE PERCENT OF 
BEST AVAILABLE CONDITION AS DEFINED BY 
STATEWIDE AMBIENT SURVEYS



CRAM: PROCEDURE

• STEP 1: ASSEMBLE BACKGROUND INFORMATION

• STEP 2: CLASSIFY WETLAND 
• RIVERINE – CONFINED / NONCONFINED

• STEP 3: VERIFY THE APPROPRIATE SEASON 
• VEGETATION GROWING SEASON

• STEP 4: SKETCH THE CRAM ASSESSMENT AREA (AA) 
• CHANNEL, ACTIVE FLOODPLAIN AND ESSENTIAL 

RIPARIAN AREA

• 10X MEAN BANKFULL  

• STEP 5: CONDUCT THE OFFICE ASSESSMENT OF AA

• STEP 6: CONDUCT THE FIELD ASSESSMENT OF AA

• STEP 7: COMPLETE CRAM QA/QC

• STEP 8: SUBMIT ASSESSMENT RESULTS USING ECRAM



CRAM: ASSESSMENT

• Buffer and Landscape 
Context 

• Hydrology
• Physical Structure 
• Biotic Structure 
• Stressor Checklist 

• To inform more 
effective responses 



EXAMPLE: TXRAM



TXRAM 
DEVELOPED FOR: 
• FORT WORTH DISTRICT 

• STREAMS AND WETLANDS 

• PERENNIAL, INTERMITTENT 
AND EPHEMERAL STREAMS 

• USE COMPARING CREDITS 
AND DEBITS WITHIN 
ECOREGION AND RESOURCE 
TYPE 

DISCUSSIONS OF: 
• LAYING OUT THE ASSESSMENT 

AREA 

• WHEN TXRAM NEEDS TO BE 
USED BASED ON PROJECT SIZE 
ETC 

• CONDITION VERSE FUNCTION 
AND WHEN MORE DETAILED 
ANALYSIS MAY BE NEEDED 



TXRAM – PHYSICAL STRUCTURE METRIC



EXAMPLE 
ASSESSMENT 
SUMMARY 

TABLE



For WAA #4
Original score of 71.69 for the 63 acres
“Uplift” of 9.11 points for post-restoration condition
Uplift % x Acreage  = Generated Credits

.0911 x 63 = 5.74 

EXAMPLE CREDIT SUMMARY TABLE



BOARSHEAD RANCH MITIGATION BANK

http://www.dep.state.fl.us/water/wetlands/mitigation/umam/index.htm

• UMAM 
• Conditional Assessment

• Qualitative and Quantitative 
Procedures

• Baseline Assessment
• Mitigation Assessment

• Jacksonville District Credit 
Classification System

• Credit Conversion for Net 
Gain in function

• 171.64 Potential Credits



PART 1:
QUALITATIVE 

BASELINE 
ASSESSMENT



PART 2: QUANTITATIVE ASSESSMENT



MITIGATION DETERMINATION FORMULAS



CREDIT DETERMINATION/CREDIT RELEASE



BUNDLED CREDITS – BULLOCKS BEND



BULLOCK BEND BUNDLED CREDITS



REGIONAL GUIDANCE LETTER 18-01
CREDITS FOR REMOVAL OF OBSOLETE DAMS 

AND OTHER STRUCTURES IN RIVERS AND STREAMS
GOALS:

• RESTORE STRUCTURE, FUNCTIONS, AND DYNAMICS OF RIVERS 
AND STREAMS THROUGH REMOVAL OF

• OBSOLETE DAMS AND OTHER OBSOLETE STRUCTURES

• REMOVAL OR REPLACEMENT OF UNDERSIZED OR PERCHED 
CULVERTS

• USACE INFRASTRUCTURE INITIATIVE

• ACCELERATE THE DELIVERY OF INFRASTRUCTURE PROJECTS

• INCENTIVIZE REMOVAL OF OBSOLETE DAMS AND OTHER OBSOLETE 
STRUCTURES TO RESTORE CONNECTIVITY IN RIVERINE SYSTEMS

• PERMIT PROCESSING IMPROVEMENTS



OBJECTIVES OF RGL 18-01
• FACTORS DISTRICT ENGINEERS SHOULD CONSIDER FOR 

DETERMINING AMOUNT OF MITIGATION CREDITS GENERATED 
BY REMOVAL OF OBSOLETE DAMS AND OTHER STRUCTURES

• RECOMMENDATIONS FOR:

• QUANTIFYING THOSE MITIGATION CREDITS

• TREATING WETLAND LOSSES THAT MIGHT OCCUR AFTER 
REMOVAL OF OBSOLETE DAMS OR OTHER STRUCTURES

• THESE ACTIVITIES CAN BE CONDUCTED FOR:

• MITIGATION BANKS

• IN-LIEU FEE PROJECTS

• PERMITTEE-RESPONSIBLE MITIGATION
48



GENERAL FACTORS TO CONSIDER 
IN CREDIT CALCULATIONS

• ECOSYSTEM RESTORATION PROJECTS HAVE SHORT-TERM 
ADVERSE ENVIRONMENTAL EFFECTS 

• E.G., REMOVING STRUCTURES OR FILLS THAT DISRUPT NATURAL 
ECOSYSTEM PROCESSES

• RESTORATION ACTION IS OFTEN A DISTURBANCE

• EXPECTATION (PROJECT GOAL) IS THAT THERE WILL LONG-
TERM FUNCTIONAL IMPROVEMENTS AS STRESSORS REDUCED 
OR ELIMINATED

• MITIGATION CREDITS SHOULD BE BASED ON LONG-TERM 
RESTORATION OUTCOMES, NOT SHORT TERM ADVERSE 
IMPACTS

49



GENERAL FACTORS TO CONSIDER 
IN CREDIT CALCULATIONS

• WATERSHED CONDITIONS THAT INFLUENCE STREAM STRUCTURE, 
FUNCTIONS, AND DYNAMICS

• ENVIRONMENTAL AND WATERSHED CHANGES THAT OCCURRED AFTER THE 
IN-STREAM STRUCTURE WAS CONSTRUCTED AND THEIR EFFECTS ON 
STREAM RESTORATION POTENTIAL

• STREAM SHOULD NOT BE EXPECTED TO BE RESTORED TO A HISTORIC 
ECOLOGICAL STATE THAT EXISTED PRIOR TO CONSTRUCTION OF THE IN-STREAM 
STRUCTURE

• WHAT DEGREE OF RECOVERY IN CURRENT WATERSHED CONTEXT?

• SHOULD USE FUNCTIONAL OR CONDITION ASSESSMENTS, IF APPROPRIATE 
AND AVAILABLE

• NUMBER OF CREDITS SHOULD REFLECT DIFFERENCE IN FUNCTIONS 
• BEFORE REMOVAL VERSUS POST-REMOVAL 50



GENERAL FRAMEWORK FOR 
CREDIT GENERATION

THREE ZONES:

1. AREA OF STREAM CHANNEL/IMPOUNDMENT THAT PHYSICALLY 
RESPONDS TO REMOVAL OF THE OBSOLETE STRUCTURE

• CHANGE FROM LENTIC TO LOTIC AQUATIC SYSTEM

• RECOVERY OF STREAM CHANNEL AND RIPARIAN AREA

 BASE VALUE FOR CREDIT CALCULATIONS

2. CHANGES IN FUNCTIONS UPSTREAM OF FORMER 
IMPOUNDMENT

• ABILITY OF AQUATIC SPECIES TO MOVE UPSTREAM, PLUS TRIBUTARIES

 ADJUSTMENT TO BASE CREDIT VALUE

3. CHANGES IN FUNCTIONS DOWNSTREAM OF FORMER 
STRUCTURE

51



3 CREDIT GENERATION ZONES

52

Bellmore et al. 2019. Bioscience 69: 26-39



CREDIT CALCULATION FACTORS

• AREAS CONSIDERED FOR CREDIT PRODUCTION (BASE CREDIT VALUE)

• AREA OF STREAM CHANNEL THAT PHYSICALLY RESPONDS TO 
REMOVAL OF THE OBSOLETE STRUCTURE

• RESTORATION, ENHANCEMENT, OR PROTECTION OF RIPARIAN AREAS

• CONSIDERATIONS FOR CREDIT ADJUSTMENTS (ADD TO BASE CREDIT 
VALUE)

• ENDANGERED AND/OR THREATENED SPECIES

• DIADROMOUS FISH

• IMPROVEMENTS IN STREAM HABITAT, INCLUDING WATER QUALITY

• DISTANCE TO THE NEXT IN-STREAM OBSTRUCTION

• OTHER CREDITING FACTORS
53



CREDIT DETERMINATION 
CONCLUSIONS 

• RECOMMEND IRT…

• COLLECTIVELY EVALUATE METHODS AVAILABLE

• REACH CONSENSUS ON METHOD TO BE USED 

• DOCUMENT SELECTION AND COMMUNICATE

• FOLLOW METHOD

• ADJUST AS NEEDED



Questions?


