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Evolution of Stream AssessmentEvolution of Stream Assessment

• West Virginia Stream
Condition Index (WVSCI)
• Implemented in 2000
• Benthic Macroinvertebrate• Benthic Macroinvertebrate

Based Metric
• Biotic Community & Water

Q lit A t MQuality Assessment Measure
• Water Chemistry
• Aquatic Habitat Quality• Aquatic Habitat Quality

• Rapid Bioassessment Procedures (RBP) Habitat 
Assessment Value (HAV) – Revised and Released 
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Evaluation of Earlier Stream AssessmentEvaluation of Earlier Stream Assessment

• Applicable to High & Lowg
Gradient Stream Types

• Rapid Assessment
• Ratio Based Mitigation
• Temporal Losses Captured on a 

P t Y B iPercent per Year Basis
• Ecological Assessment Variable 

i e Subject to Best Professionali.e. Subject to Best Professional 
Judgment

• No Functional Assessment 
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Methods Available 



Litigation Driven Evolutiong
Expanded Assessment Tools
• Numerous Decisions to Legal Challenges• Numerous Decisions to Legal Challenges

• Most Notably Chambers March 2007;
Overturned on Appeal February 2009

• Industry/Applicants/Agents
• Riffle-Pool Assessments 
• Various Studies to Better Understand Stream Function – leaf packVarious Studies to Better Understand Stream Function leaf pack 

degradation, periphyton colonization, aquatic salamander surveys

• USACE
• Development of the Interim Functional Assessment Approach 

(IFAA) – Short Term Assessment Tool (2007)
• Development of the Hydrogeomorphic Approach
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p y g p pp
(HGM) – Long Term Assessment Tool  (2010)



Interim Functional
A t A h (IFAA)Assessment Approach (IFAA)

• Released June 2007; Implemented August 2007• Released June 2007; Implemented August 2007
• Assessment of Stream & Watershed Condition
• StrengthsStrengths

• Assesses the Capacity of High Gradient Streams to 
Perform Four Categories of  Functions

• Hydrology, Biogeochemical, Plant Community, Habitat
• Rapid Assessment

• Weaknesses• Weaknesses
• Limited Use (High Gradient Streams)

• Problematic When Proposed Mitigation Targets Low 
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Hydrogeomorphic Approach (HGM)y g p pp ( )
• Draft Operational Guidebook Released July 2010; Training 

for Agencies & Potential Applicants November 2010for Agencies & Potential Applicants November 2010
• Region-Specific Model
• StrengthsStrengths

• Incorporates Field Measured Variables to Produce a 
Functional Capacity Index (FCI) Ranging from 0 to 1.0 

• Assesses the Capacity of High Gradient Streams to Perform 
Three Categories of  Functions

• Hydrology, Biogeochemical Cycling, Habitaty gy, g y g,
• Rapid Assessment

• Weaknesses
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• Limited Use (High Gradient Streams)



The Missing Piece?The Missing Piece?

A Method to Evaluate High Gradient Stream 
Impacts and Proposed Rehabilitation on Low 
Gradient Streams…  

E l i l C
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Ecological Currency



West Virginia Stream & Wetland 
V l ti M t i (WV SWVM)Valuation Metric (WV SWVM)

• Comprehensive Metric that Generates an Ecological 
C (D bi /C di )Currency (Debit/Credit)

• Combines Current Assessment Measures including, 
WVSCI Water Chemistry RBP HAV and HGMWVSCI, Water Chemistry, RBP HAV, and HGM

• Benefits
• Addresses “The Missing Piece” Issueg
• Consistent with Final Rule on Compensatory Mitigation
• Debit & Credit Inputs Data Driven

Captures Temporal Losses as Debits• Captures Temporal Losses as Debits
• Shift from Ratio-Based Mitigation to

Ecological-Based Mitigation
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Example #1: Underground MineExample #1:  Underground Mine
• Entry Types

• Drift
• Shaft/Slope
• Box Cut• Box Cut

• Typical Impacts
• Excavation to “Daylight” Coal SeamExcavation to Daylight  Coal Seam
• Temporary Storage of Excavated Materials
• Temporary Sediment and Drainage Control Systemp y g y
• Access/Haul Road(s)
• Staging/Operation Area
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Review of PCN Under Terms and 
C diti f NWP 50Conditions of NWP 50

• Proposed Underground Mine located in Wyoming County, 
West Virginia

• Drift Entry – Face-Up Excavation Required
• Activities Requiring Discharge into Waters of the U.S. 

(Ephemeral and Perennial Waters)
• Face-Up Excavation (Ephemeral Waters)Face Up Excavation (Ephemeral Waters)
• Construction of Temporary Excess Material Storage Site 

(Ephemeral Waters)
• Installation of Temporary Sediment and Drainage Control 

System (Ephemeral Waters)
• Reinstallation of a Haul Road Crossing
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(Perennial Water)
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Stream Impact EvaluationStream Impact Evaluation
• Impacts (Temporary):

• 949 feet ephemeral channel
• 150 feet of perennial channel

E h l Ch l Ch t i ti• Ephemeral Channel Characteristics:
• WVSCI & Water Chemistry: Dry, not collected
• HAV Scores (range): 104 to 123• HAV Scores (range): 104 to 123
• HGM FCI (Avg FCI = 0.86):

• Hydrology = 0.86y gy
• Biogeochemical Cycling = 0.94
• Habitat = 0.78
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• WV SWVM Debits: 1,167.1 (8 yr temporal loss)
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Stream Impact EvaluationStream Impact Evaluation

• Perennial Channel Characteristics:
• WVSCI:  70.1 (Good Range)( g )
• Water Chemistry:  340 µs/cm conductivity; all 

parameters within acceptable ranges
• HAV Scores (range): 134
• HGM FCI: Perennial Stream – not applicable
• WV SWVM Debits: 173 1 (8 year temporal loss)• WV SWVM Debits: 173.1 (8 year temporal loss)
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Stream Mitigation EvaluationStream Mitigation Evaluation
• WV SWVM Credits:

R t bli h t f 949 f t f E h l Ch l ft• Re-establishment of 949 feet of Ephemeral Channel after 
8 years with NCD Techniques

• Generates 998.2 Credits
• Outstanding Debit Balance of 168.9

• Applicant Proposes Rehabilitation of a 550-foot degraded 
reach of Unnamed Branch:reach of Unnamed Branch:

• Offset Temporal Loss
• Priority 3 Restoration Proposed
• Level 3 Restoration Incentive
• 116.7 Credits

O t t di D bit B l 52 2
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• Outstanding Debit Balance: 52.2
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Stream Mitigation EvaluationStream Mitigation Evaluation

• Rehabilitation of Haul Road Impact/
Mitigation Debit Credit

Crossing on Unnamed 
Branch (150 feet)
• 173.1 Debits

Mitigation
Temporary 
Fill/Ephemeral 
Stream 1,167.1 998.2

• Rehabilitation Generates 
227.1 Credits

• Outstanding Credit 
Balance: 54

Stream
Re-establishment
Stream 
R h bilit ti --- 116.7Balance:  54

• Generated by Proposed 
Ecological Lift

• Offsets the 52 2 Debit

Rehabilitation
Temporary 
Crossing/Stream 
R h bilit ti

173.1 227.1
• Offsets the 52.2 Debit 

Deficit Generated by 
Temporal Loss of 
Ephemeral Channel During 

Rehabilitation
Total 1340.2 1342
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Example #2: Surface MineExample #2:  Surface Mine

• Mining Methods
• Full Extraction Area

Hi h ll/C• Highwall/Contour
• Combinations of Above Methods

• Typical Impacts• Typical Impacts
• Permanent Excess Overburden Storage (Valley Fills)
• Mine-Through of StreamsMine Through of Streams
• Temporary Sediment and Drainage Control System
• Access/Haul Road(s)
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Preliminary Stream Impact Evaluationy p

Impact Type
Perennial 
Impacts 

Intermittent 
Impacts 

Ephemeral 
Impacts p yp p

(feet)
p

(feet)
p

(feet)
Valley Fill (Permanent) 1,505.0 6,262.0 3,251.0
Mine-Through (Permanent) --- 655.6 359.8g ( )
Sediment & Drainage Control (Temporary) 1,497.0 79.0 150.0
Stream Relocation (Temporary) 191.0 453.0 ---

T t l 3 193 0 7 449 6 3 760 8Total 3,193.0 7,449.6 3,760.8

• Perennial, Intermittent, & Ephemeral Stream Impacts 
(Temporary & Permanent)

• WVSCI:  72.11 to 74.89
• Water Chemistry:  Elevated Conductivity, Sulfates, Dissolved 

Solids & Alkalinity
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Solids, & Alkalinity   
• HAV:  87 to 164



Preliminary Stream Mitigation EvaluationPreliminary Stream Mitigation Evaluation
• Mitigation Goal:

• Establish re establish and rehabilitate channels within the• Establish, re-establish, and rehabilitate channels within the 
impacted watersheds to offset unavoidable losses to 
jurisdictional streams

• HGM Data: Field Work Conducted Prior to July 2010• HGM Data:  Field Work Conducted Prior to July 2010 
Release 

• WV SWVM:  Applicant to Submit Information in Version 2.0

Mitigation Type Length (feet)
Stream Establishment (Mine Reclamation) 2,914.0
Stream Establishment (Stream Relocations) 5,294.0
Stream Re-establishment (Mine Reclamation) 3,239.4
Stream Re-establishment & Rehabilitation within the 9 206 0
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Browning Fork & Canebrake Branch Watersheds 9,206.0

Total 20,653.4
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SummarySummary

• WVSCI, Water Chemistry & RBP HAVWVSCI, Water Chemistry & RBP HAV
• Characterize Stream Quality

• IFAA & HGMIFAA & HGM
• Provide Functional Assessment Methodologies for 

High Gradient Streams
• WV SWVM

• Combines Above Parameters
• Quantifies Permanent & Temporal Loss
• Quantifies Ecological Lift

Generates Ecological Currency
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• Generates Ecological Currency



Questions?Questions?
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