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Key PointsKey Points
IRT development of SWVM appropriate with 
progression of Best Available Science in WV 
Compliant with Final Rule
Integrates individual (established) assessments and 
key parameters for chemical, physical and 
bi l i l tbiological components
Consistent unit-based (debit/credit) plane for 
assessing impacts and mitigation hile preser ing aassessing impacts and mitigation while preserving a 
rapid approach
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Best Available Science
National Interagency 
Implementation Team NAP AdoptImplementation Team-NAP Adopt 
HGM Approach

A t 1996 (FR 1997)►August 1996 (FR 1997)
USEPA – RBPs for 
Wadeable Streams
►July 1999 (second addition)y ( )

USEPA/WVDEP – WVSCI
►March 2000 (Revised July 2000)
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Best Available Science (cont’d)
USACE – ERDC IFAA
►Rapid Assessment to use during completion of 

a comprehensive methodology (HGM)
►August 2007

Final Rule on Compensatory Mitigation
►Encourages the use of an appropriate ► cou ages t e use o a app op ate

assessment method (e.g. hydrogeomorphic 
approach to wetlands functional assessment, 
index of biological integrity) or “other suitable 
metric” 
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Best Available Science (cont’d)

WV SWVM v1.0 
released by IRT via PN

Presented as “a tool”, ,
not “the tool”
February 2010y
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Best Available Science (cont’d)

USACE – ERDC HGMUSACE ERDC HGM 
►Eph and Int High-gradient 

streams (>4% slope)streams (>4% slope)
►Operational Draft Regional 

Guidebook releasedGuidebook released 
►July 2010
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Best Available Science (cont’d)

WV SWVM v2.0 released by IRT via PN
►Revisions include►Revisions include

• Mitigation Site Location Data
• Integrated HGM
• Removal of “No Net Loss” Default
• 10yr Column for Mitigation
• Extent of Restoration Work IncentiveExtent of Restoration Work Incentive
• Buffer Zone Width Incentive 

►February 2011
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Pre-SWVM Assessments:
Assortment of individual conditional or 
functional assessments
►USEPA RBPs
►WV SCI (benthics)
►pH
►Conductivity

Overwhelming task for 
Reviewer’s to correlate 
individual assessmenty

►BEHI
►SMCRA-related

individual assessment 
findings to form an overall 
condition in a consistent 
and timely manner  

• Buffer Zone Analysis (BZA)
• Cumulative Hydrologic Impact 

(i.e. BPJ)
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Pre-SWVM Assessments:
Factors and Values
►Temporal loss►Temporal loss
►Long-term protection (vs. 

perpetual)perpetual)
►Linear feet-based evaluations 

• Impact

Determined on a 
case-by-case 

basis• Impact
• Mitigation  (min. 1:1 ratio) 

►Buffers

basis

►Buffers
►In-kind and out-of-kind 

mitigation

BUILDING STRONG®

mitigation



Agency/IRT Evaluation Needs:
►Comprehensive metric developed with key 

physical chemical and biological parametersphysical, chemical and biological parameters
►Debit/Credit  determination system

C i t t l f i d bit / dit►Consistent plane for assessing debits/credits
►Methodology incorporating factors and values

• Temporal Loss
• Risk of Protection
• Extent of Mitigation 

Level of restoration 
Buffer widths
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IRT SWVM Development:
Compliant with 2008 Final Rule on 
Compensatory MitigationCompensatory Mitigation
►“other suitable metric”

IRT Role: Establishment and ManagementIRT Role: Establishment and Management 
of Mitigation Banks and In-lieu Fee 
ProgramsPrograms
►IRT Members:

WV State Resource Agencies• WV State Resource Agencies
DNR and DEP

• Federal Resource Agencies
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SWVM “Highly Recommended” When?

Applications which requires Applications which require 
one of the following: 
► PCN to the Resource Agencies (NWP)Im

pa
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► Public Notice (IP)
► USACE may also require on a case-by-

case basis as deemed appropriate

Th

pp p

Applies to Mitigation 
Banks, ILF Projects as wellBanks, ILF Projects as well 
as Permittee-Responsible 
MitigationMitigation 



SWVM (v2.0) Data Entry ~ Stream Parts Tab 1
(Impact and Mitigation Assessment)

Mitigation Projected Mitigation Projected Mitigation ProjectedBaseline Mitigation       Impact
Mitigation Projected 

at 5 yrs 
Mitigation Projected 

at 10 yrs 
Mitigation Projected 

Maturity 



SWVM (v2.0) Data Entry ~ Stream Parts Tab 1



A Breakdown of SWVM 
Baseline Components

HGMHGM
Physical
►USEPA RBPs

Chemical
Each of the four 
Sections have been 
Scaled from:

►Conductivity, pH and DO
Biological

Scaled from:
0 (poor) to 1.0 (best)

Biological
►WVSCI
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A Breakdown of SWVM 
Baseline Components (cont’d)Baseline Components (cont d)

Agency/IRT 
consensus on scales 
and weighting 
approach pp



SWVM (v2.0) Data Entry ~ Stream Parts Tab 2
(Impact and Mitigation Assessment)
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Factors and Value Components

► Temporal Loss 
► Long-term 

Protection
► Extent of 

Restoration 
Work IncentiveWork Incentive

► Extended Buffer 
Zone Width 
Incentive



Extent of RestorationExtent of Restoration
Restoration 

Incentive 
Applicable Stream 

Classification
Activity Types Corresponding

Priority 
Incentive 
Amount

Levels
y

Level

Level I
Moderate and Low-
gradient (Perennial 

Full-extent Channel/ 
Habitat Restoration, 

Floodplain Restoration

Priority 1 and Priority 2
(as deemed applicable based upon a 100%

and Intermittent ) Floodplain Restoration 
and Bank Stability case-by-case review) 

Level II
Moderate and Low-
gradient (Perennial 

Significant  Floodplain 
Re-establishment, 

Habitat Improvement & Priority 2 75%g (
and Intermittent) Habitat Improvement & 

Bank Stability

y

Level III

High, Moderate and 
Low-gradient 
(Perennial

Intensive Channel 
Restoration, Habitat Priority 3 50%Level III (Perennial, 

Intermittent and 
Ephemeral)

Restoration & Bank 
Stability

Priority 3 50%

Caveat: A Watershed Approach (or a Watershed Plan) shall be provided to qualify for the
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Extent of Restoration (cont’d)

►Level 1►Level 1 
(Priority 1 & 2)
Full-extentFull-extent 
Channel/ Habitat 
Restoration, ,
Floodplain 
Restoration and 
B k St bilitBank Stability
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Extent of Restoration (cont’d)
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Extent of Restoration (cont’d)
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Extent of Restoration (cont’d)
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Extent of Restoration (cont’d)

Hydraulic Geometry

Dimension,  Pattern and Profile
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Extent of Restoration (cont’d)

►Level 2
Significant  g
Floodplain Re-
establishment, 
H bit t I t

Habitat Restoration:
No pattern work

Habitat Improvement 
& Bank Stability

No pattern work
Pool creation
Bank Stabilization
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Extent of Restoration (cont’d)

►Level 3►Level 3
Intensive 
Channel 
Restoration, 
Habitat 
Restoration & 
Bank 
StabilityStability
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Extent of Restoration (cont’d)
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SWVM Data Entry ~ 
Multiple Site Unit 
Comparison Tab 

What does this all 
mean?mean?

Mitigation
( dit ) 312 4(or credits)= 312.4
Impacts 
( )(or debits)= 308.8
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SWVM Application
Pro’s [What it can do…]
►HGM and SWVM integrated approachg pp
► Impact and mitigation assessments (baseline and 

projected)
►Utilize to evaluate project alternatives 
►Monitor the performance of restored ecosystems 

(Mitigation)
►Transparency of impacts and mitigation to all 

parties including: Applicant, Agent/ Consultant, 
Sponsors (Mit. Banks), General Public, Permit 
Reviewers

BUILDING STRONG®

Reviewers



SWVM Application
Pro’s [What it can do…] (cont’d)
► Correlates impacts of all (wadeable) stream classes (Eph, Int 

and Per) with similar forms of stream compensatory mitigation
► Provides overview of an impact and mitigation project (areas 

of projected functional lift visible at a glance)o p ojected u ct o a t s b e at a g a ce)
► Multiple Site Tabulation Sheet (i.e. Debits and Credits)
► Incorporates factors and values considered in our evaluations

Temporal Loss 
Long-term Protection
Water Chemistry y
(if lights are “ON” we want somebody to be home…)
Extent of Work Incentive
Extended Buffer Width Incentive

BUILDING STRONG®
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SWVM Application
Con’s [What it does not do…]

pp

►Not functional assessment
• IRT designed the foundation to be composed of 

widely accepted individual assessments and keywidely-accepted individual assessments and key 
parameters used to correlate condition

►Not peer-reviewed►Not peer reviewed
• HGM, a component of the SWVM v2.0, is under 

Peer-Review and Validation.  The final HGM may 
replace the SWVM by incorporating similar factors 
and value components

BUILDING STRONG®



The “Future”
HGM (Eph & Int Streams)
► Under concurrent use and 2 year validation process
► Revisions or tweaks implemented as necessary 

during/after validation process
► Potentially calibrated for adjacent USACE Districts► Potentially calibrated for adjacent USACE Districts

HGM (Perennial Streams)
► Initial data collection effort completed► Initial data collection effort completed
► Additional data collection and validation

WV SWVM
► Expand for fishery IBI  (perennial low-gradient stream 

impacts and mitigation)
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The “Dream Machine”The Dream Machine
HGM Post Validation
► Component A – HGM Guidebook for High-gradient Streams

• Eph and Int Streams
P i l S• Perennial Streams

► Component B – Factors and Value Components
• Temporal Loss• Temporal Loss
• Long-term Protection
• Water Chemistry (i.e. IBI’s)Water Chemistry (i.e. IBI s)
• Mitigation Work Extent Incentive
• Extended Buffer Incentive
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Thank YouThank You…

WV IRT 
Powerpoint by: Michael Hatten

Acting IRT Chair/Team Leader, South Regulatory Section
michael.e.hatten@usace.army.mil

The WV SWVM and Instructions are available at:
https://www.lrh.usace.army.mil/permits/
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