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Evolution of Stream Assessment

e West Virginia Stream
Condition Index (WVSCI)
e Implemented in 2000

 Benthic Macroinvertebrate
Based Metric

e Biotic Community & Water
Quality Assessment Measure

 Water Chemistry

e Aguatic Habitat Quality

 Rapid Bioassessment Procedures (RBP) Habitat
Assessment Value (HAV) — Revised and Released

in 1999
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Evaluation of Earlier Stream Assessment

e Applicable to High & Low
Gradient Stream Types

e Rapid Assessment
e Ratio Based Mitigation

« Temporal Losses Captured on a
Percent per Year Basis

* Ecological Assessment Variable
l.e. Subject to Best Professional
Judgment

e No Functional Assessment
Methods Avallable @

BUILDING STRONGg,




Litigation Driven Evolution

Expanded Assessment Tools

 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 pack
degradation, periphyton colonization, aguatic salamander surveys

« USACE

 Development of the Interim Functional Assessment Approach
(IFAA) — Short Term Assessment Tool (2007)

* Development of the Hydrogeomorphic Approach
(HGM) — Long Term Assessment Tool (2010) @
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Interim Functional
Assessment Approach (IFAA)

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

Strengths

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

» Hydrology, Biogeochemical, Plant Community, Habitat
e Rapid Assessment

Weaknesses
* Limited Use (High Gradient Streams)

* Problematic When Proposed Mitigation Targets Low
Gradient Streams

®
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Hydrogeomorphic Approach (HGM)

Draft Operational Guidebook Released July 2010; Training
for Agencies & Potential Applicants November 2010

Region-Specific Model

Strengths

 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, Habitat

e Rapid Assessment

Weaknesses
* Limited Use (High Gradient Streams) @
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The Missing Piece?

A Method to Evaluate High Gradient Stream

Impacts and Proposed Rehabillitation on Low
Gradient Streams...

Ecological Currency @
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West Virginia Stream & Wetland
Valuation Metric (WV SWVM)

Comprehensive Metric that Generates an Ecological
Currency (Debit/Credit)

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

Benefits

* Addresses “The Missing Piece” Issue

e Consistent with Final Rule on Compensatory Mitigation
* Debit & Credit Inputs Data Driven

o Captures Temporal Losses as Debits

« Shift from Ratio-Based Mitigation to
Ecological-Based Mitigation

®
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Example #1: Underground Mine

 Entry Types

o Drift

o Shaft/Slope

 Box Cut
o Typical Impacts

« Excavation to “Daylight” Coal Seam
Temporary Storage of Excavated Materials
Temporary Sediment and Drainage Control System
Access/Haul Road(s)
Staging/Operation Area

®
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Review of PCN Under Terms and
Conditions of NWP 50

* Proposed Underground Mine located in Wyoming County,
West Virginia
e Drift Entry — Face-Up Excavation Required

« Activities Requiring Discharge into Waters of the U.S.
(Ephemeral and Perennial 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
(Perennial Water)

®
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Stream Impact Evaluation

e Impacts (Temporary):
e 949 feet ephemeral channel
« 150 feet of perennial channel

 Ephemeral Channel Characteristics:
« WVSCI & Water Chemistry: Dry, not collected
« HAV Scores (range): 104 to 123
« HGM FCI (Avg FCI = 0.86):
e Hydrology = 0.86

» Biogeochemical Cycling = 0.94
e Habitat = 0.78

« WV SWVM Debits: 1,167.1 (8 yr temporal loss) @
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USECE FILE HOJProjact Nama: S Run No.1T TMPACT COORDINATES: |Lat 37595765 Lon. 1057 WEATHER: Sunny, S0F DATE: Fabruary 28, 2011
{in Decimal Degrees)
STREAM CLASSIFICATION: Ephemeral IMPACT STREAM/SITE ID AND SITE DESCRIPTION: e 5-35%, 45 ac un- MITIGATION STREAM CLASS./SITE ID AND SITE DESCRIPTION: ope 5-38%, Un-mpairad
% stremem aioze, w snesbact 3Lz {acmagl, unafared o Impairmns| [ -
STREAM IMPACT LENGTH. 49 FORM OF Familtizs Responzbie-Onais MIT COORDINATES: | LAt 37595765 Lon. B1AD537 PRECIPITATION PAST 48 HRS- ] Mifigation Langin: 949
MITIGATION: (in Decimal Degrees]
. - Mitigation Column No_ 4 Mtigation Projested at Ten Years
‘Caolumn No. 1- Impast Exicling Condition (Debit) Column Ho. 2 Poct Completion (Credif Fost & fom [Craat) ‘Column Ko. & Mitigation Projectsd At Matursty (Credr)
[FGH Score [artach data Tonma). — Gore e —_— [FICW Scora (atiach data formal, —_— [FCH Scors [arach data Torma); — w 3 —
|varaleay [ ©68s [y erciogy Hyarolagy [ [ Hyaralogy |IEE ydrolcgy 081
Esogeconemical Cyaling 0S| 085333333 [Elcgenohemical Cyoling 0 [Blogsceheminal Cyoling (] 0.586856667 Jogecsnemical Cyaiing EL | 062656657 Blogeoohsmisal Cysiing [E]] 08166867
Habitat o7 Habiat Habest 044 Habitat .51 Hatitat 073
FART 1 - Phycioal, Chemioal and Sxlogioal Indestor: FART | - Physiosl, Chemioal and Biological ndloatore. PART |- Phycioal, Chemioal and Eloicgioal Indiestors FART 1 - Phycioal, Cheminal and Sioicgioal Indesior: FAAT | - Fhysiesl, Chemisal and Biciogieal indioators.
o [Fange]  SESmn T || S T [T ey Town [Fags]  BEBon Tois | | S o
[==] =[] =] =171 [=
PHY SICAL INDICATOR (Apgies 1o & stream PHYICAL INDIGATOR (Arpies o al streans cmsifoac PHYSICAL INDIGATOR | Appiiss to @l sbeans chesiScations) PHYSICAL INDICATOR | Appies 1 ol sreans clssifeatons) PHY SIGAL INDIGATOR [Appies 1o ol sireams classifications)
USEPA REF (High Gradient Data $heet) |uzERA REF [High Gradient Data & hest) |usErS REF (High Gradient Data 3heet) JUSEFA REF jHigh Gradlent Data Sheet) |uzzra AEP (High Bradient Dats Shest)
1. SpFaural Subsirats/Avalane Cover o0 [ 1. Epfaunal SubstrateAvallabis Cover om 1. Ep*aunal Cubstrats Avalabie Cover [} [1. Epfaural Cubsirats/Avalanie Cover 1 Epitaunal SubsiratelAvaliabie Cover o
|2 Smbeddedness 12 . Embeddesras: msn 13 Embaddesness |2 embenseaness B
3. Velocky' Depth Regime [] ‘octy Depth Regme ooty Deoth Regme [] [. Welocky Depth Regime 3. Veiocty' Depth Regime [
- Sedment Deposton il 2 Sedment Deposition 3 Gedment Depostion - Gedment Depostion i Ge@ment Depostion =]
o ] <. Channel Sow Status Channed Flow Status o ~ [ E. Channel Siow Stabs S, Channe! Fiow Status ]
8 6. Channe| Aperation . Channe Atteration o2 12 [E. Cruannel Atamaticn 5 charrel Aterason P
o . Frequency of Riffies or bends) 7. Frequency of RiMes jor bends) o o [ Frequency of RiSles jor bends) [7- Frequency of Riffies jor bends; oam
0 7 6 Bank Stabisy (LB & RE) 5 Bank stabiey (L5 4 RE 03 18 b Bank 3taniey (L5 4 RE) 5 Bark Stanity (L8 & 75) e
‘agetathe Protection (LS & RS) san 14 = v e Frotecson (LB & RE| 5. agetatve Protection (LS & RE) o2 12 . Wegstatve Protection (LS & RE) = vepstative Erotection (LE & 55) o 20
[10. Riarian Vegetathve Zone Width (LF: & RE oan T8 10, Riparian Vepetutve 7 10, Ripastan Vegetative Zone With (LB & RE| o ] 0. Rivarin Vegetitive Zone Weth LB & 10, Fiparian Yegetafive Tors Wilhs L5 & b 20
otn RBF Grore Mesrpinal 50 [Total REF Beore [] Total REF Seore Misrpinal 85 [Fotal FEP Seore Fiotal 55= Soore Marpina 108
[2ub-Total 0.45 | Sub-Totsl o | Sub-Totsl 0.425 ub-T ot Sub-Tota 0.545
|[CHEMIICAL INDICATOR |Apphes 1o Inbermifient and Perennial Streams | [CHEMICAL INDICATOR |Applies 1o Infermitient and Perennial Sreams) [CHEMICAL INDICATOR |Agphes 1o Intermiltent and Perenial Srears) [CHEMICAL INDICATOR |Aspies o Intermifent and Perennial Sty ICHEWBCAL INDICATOR (Ascdes to imermitient and Perennial Ereans)
DEF Water Quaity ininators (General} WVDEF Wiater Quallty indlsators [Gensrai) | #vDEF water @usity indisators (Gensral) [WVDER Watsr Quaikly incheators (Genaral] [#vDER Water Gualtty indioatore {Ganeral
& pecifio C: |2 pecifio C Epeoifia
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PART Ill - Impact Factors
(See instruction page to insert default values for MITIGATION BANKING and ILF)

Level || Restoration

Buffer Width Left Bank
Level lll Resteration D-50 ion and Re-vegetation
50 51150 Preservation
Buffer Width Right Bank |
0-50 and Re-vegetation
50 51-150 Preservation [
Average Buffer 50
Width/Side
Site Impact Mitigation Unit
Unit Yield (Debit) Yield (Credit)
4th LD Unnamed Branch 1167.086527 998.229375

Temporal Loss-Construction Long-term Protection
*Note: Reflects duration of aguatic functional lass between the fime of an impact (debi) and complefion of compensatory % Add. Mitigation and Monitoring Period Long-Term Protection (Years)
mitigation (credit).
Years 8
Sub-Total 0.18484
Temporal Loss-Maturity 0+ 510 Year Monitoring 101
*Note: Penod befweean compietion of compenszatory mitigation measures and the fime required for maturity, as it relafes Sulb-Total [1]
fo function (i.e. maturify of free strafum fo provide organic mafter and deinifus within niparian siream or wefland buffer
carmidor). PART IV - Index to Unit Score Conversion
Final Index Score Linear Feet Unit Score ILF Costs
% Add. Mitigation Temporal Loss-Maturity (Years) (Debit) (Debit) {Offsetting Debit Units) |
1.229806667 949 1167.086527 $933,669.22
% 30
[SubToal 0.2748
PART V- Comparison of Unit Scores and Projected Balance
Final Unit Score (Debit) Mitigation Existing Mitigation Projected at Mitigation Projected at Mitigation Projected At
[No Net Loss Value] 1167.08652T Condition - Baseline 0 Five Years 529.0675 Ten Years 638.2025 Maturity 739.4291667
: {Credit) Post Completion {Credit) Post Completion (Credit) (Credit)
FINAL PROJECTED NET BALANCE 520.0675 638.2025 739.4291667
Part VI - Mitigation Considerations (Incentives)
Extent of Stream Restoration Extended Upland Buffer Zone
*Note1: Reference the Instructional handout to determine the comect Restoration Levels (below) for your project *Note': Reference Instructional handout for the definitions of the Buffer Zone Mitigation Extents and Types (below)
*Hote2: Place an "X" in the appropriate category (only select ane). *Note’: Enter the buffer width for each channel side {Left Bank and Right Bank)
3 - e
Level | Restoration *Note’: Select the appropriate mitigation type

®
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Stream Impact Evaluation

e Perennial Channel Characteristics:
« WVSCI: 70.1 (Good Range)

o Water Chemistry: 340 us/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)

®
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USACE FILE NO JProject Name: Sl Run No 11 MPACT COORDINATES: |Lat 37565159 Lon. [ WEATHER: Eunny DATE Fabruary 28, 2011
(im Dscdmal Dagrasc)
STREAM CLASSIFICATION: Perannilal IMPACT STREAM/SITE ID AND SITE DESCRIPTION: Channel Siope 2-4%, 684 ac Watsrshed, Un-mpaired Forsstiand MITIGATION STREAM CLASSJSITE ID AND SITE DESCRIPTION: Channel Siops 2-2%, S84 ac Watsrshad, Undmpalred Forestiand
™ strsam sicpe, watershed sice {screags), cnaltersd or mzal ments| ™ stram siooe, walershed dze (scesage). uraftered or impsd rrents|
STREAM IMPACT LENGTH: 150 FORM OF Parmitise Reaponslble-0nens MIT CODRDINATES:  |Lat 37569159 Lon. B141908 PRECIFITATION PEST 48 HRS: [] Miffigation Lengi: 150
MITIGATION: In Decimal Degresc)
Column No. 3- Mitigation Projected at Five Yearm. Column Mo. 4- Mitigation Projsoted at Ten Yearc
‘Column No. 1- Impaot Exicting Condition (Debit) ‘Column Ko. 2- Mitigation Exicting Condition - Bacsline (Credi) Post Completion {Grodit) Fost Completion (Cradit) Column No. B- Mitigation Frojscted A Maturity (Credit)
[FGM Score (atiach ata fome]. e [T Scors (aiech data forma): — [T 3 cor8 (atth data forma) — = 3 awerage [FIGMT So0rs [attach data Tormal: —_
Hyaralogy I@m | Iiywm | Hydrology [Emuucv
|Eingeochamizal cysiing 0 [Biogscehemical Cyoling | 0 Biogscansmical Cyoling | 0 Elcgecohemical Cyoling 0 tngscehemical Cyoling o
Habtat Habitst Habkat Hab et Habitat
PART | - Phyeizal, Chemioal and Blciogloal Indloators PART | - Phycloal, Chamiloal and Elolcgloal Ingizators PART I - Phycloal, Chemiloal and Biologloal indloatore PART | - Phycloal. Chamisal and Blologisal indloators PART | - Prycloal, Chamical and Blolcgloal indicators

Toiets [Fange| S Smm O Pots | Fange | SieScom O Tt | Farge| S o
Scae scan zcan zcan scas
FHY SICAL INDICATOR [Agpies i al sireams classificatio FHYSICAL INDICATOR (Appiies o ol sireams clissifcaions) PHY2ICAL INDICATOR (Appiios b all sirears chmaiications) FHYSICAL INDICATOR. [Apphes o & sreams classicaticn | [PHY HICAL INDIGATOR |Appies 1o ol sirama clasifcions)
UEFA REF (High Gracient Dats Sheed) JULEFA REF (High Gradient Data Sheet) JULEFA REF [High Gradient Data 3heet) UZEFA REF [High Gradkent Daia Sheet) ZEFA REF (High Gradient Data heet)
1. Egffaunal Subsrate/ Avaiable Caver 1 1. Epfaural SubsirésiAvalabie Cover 1. Epfaural SubstateiAvalabie Cover 1. Epfaunal SubstabeiAvaiisbie Caver 1. Epfaunal SubsirateiAwalabic Cover i
2 Embeddedness 13 s: = E 3 5 1€
3. Vesocity Depth Regime 8 eiocEy Depth Regime iocky' Depth Regime 3. veiocty Depth Regime P WelocEy Depth Regime 15
| Sediment Deposition L] - Sedment Depoztion edment epostion |=_Sedment Deposition [ Sedrment Depostion
5 Channe Fow Ciatus . H = Crannel Siow Stas c_Crannel Ziow Status o . Channel Fiow Status - E._Crannel Siow 2tan . 1
5. Channe! Aterason 13 £ Crannel Ateration £ Channel Alteration e 5. Channel AReration b . Crannel Alimmtion 1€
7. Frequency of Riffies (or bands) 12 7. Frequency of RfSes jor bends) 7. Frequency of Rffies jor bands) [ requancy of Fiffles ior b [ [ Frequency of Rises jor bands) 15
o Eank Ctanity (LE B 53 12 o Bant tshimy L5 & RE) tabiky (L5 & FE o o Eank Sty (LB B RE) om . Bank sasiity 3 8 FE) 18
5 Vegesatve Srotection (LE & BE) 12 egeiative Protection (L3 & RE) tive Probection (L3 & RE) oo 2 Vepesatve Frob sm [o. Wegetative Probection (L & RE) 20
10 Feiparian Vegelative Tone Widsh |LB & & ] 10, Fiiparian Wegpetsive Zone Wieth (LF & 10 Riparian Wegetsive Zone Yeieth (L & RE} 520 10 parian Vegenatve Tone Wit ) 10 Feigarian Vegetative Zore Wieth (LF & RE 70
Total REF Scone Marginal 102 Totai REP Econe [] Total REP Ecore Suboptimal 127 Total REP 2cone Zuboptial 154 [Total REP Ecore timai 183
|- Tokal s | ub-Tookal 0 | Sub-Tokal 0535 Sub-Tokal 0T ub-Tokal 0815
[CHEMICAL INDACATOHR ( Agedies b intermitent and Penernial Emeams) [CHEMICAL INDICATOR [Aspies t Inbermiten and Perenrial Sireams) [CHEMICAL INDICATOR [Aspies t Intermitent and Ferensial Eveans) [CHEMICAL INDICATOR | Apgises i Intem Bt and Fevennial Sreams| [CHEMICAL INDICATOR |fepées to Intemitient and Perenrial Sowams|
|AvDES Water Guailty indisators {Gensral) |HVDER Watsr Suality Indisators [Senaral} |HVCER Water Suaiity Indleators [Senaral} [WVDER Wates Guallty indloators {0 il WVDEF Water Suaiity Indlsators |Senaral}
Zosofia. £ peaifio 2 pecific Concugtivity |Epesifio
a0 oo 240 om em
300-352 - 70 points | =0 | 300-3%3 - 70 poirés | 300-332 - 70 poinis | 0 300-322 - 70 points | =0
pH [ [ pH H
o1 o = =1 o1
om S0 800 wm wam
£0-8.0= 80 points | 2 | 5080 = 80 poiriz. | £ | g2 £0-5.0 = 50 points | g2
oo oo bo
| ki s | on >E0 = 30 poiris | i S | e 3 =50 30 ponis | - 2
S Total 03 un-Toea [1] Zun-Toes 0.55 Sur-Total 0.5 ub-Toea 03
BICLOGIC AL INDICATOR | Apciies b intenmitent and Persnnial Sreams) [BIOLOGICAL INDICATOR [Agpies io Intermitent and Pareniial Sirmarms) [BIOLOGICAL INDICATOR (Appies 1o Inersinent asd Perennial Streass | [BIOLOGICAL IMDICATOR (Agpiies 1o nbermitent and Porarial Sraams) BIOLOGICAL INDICATOR [Apphes o Istermittent asd Parennial Siess|
Wy siream Conaition index pAvEC W 3iream Condiion index (WVECT W stream Condition index (WVECH W Siream Condiifon Index [WV3CD [A siream Condiftion index (WVECH
oxn oxn | o1 im 1
seas o= ] o [0S s | s [== ] [ oot o [ o [
[Eue-Total | IR BT | 0 [Bur-Tos (] [Eur-Total | R ub-Taotal | 074
oo FART 1 - Index and UnK 300r0 FART Il index and Unit Soore. FART Il - Index anc Uit socrs FART B~ Index and UnK 30010
Index Lincar Foot | Unit 3o0re Index Linear Foet [ Unit 3eare ndax Linear Feet | Unit Ssore indox Linear Feet | Unit Soorm Ingex Linear Foet | Unit Soore
0.703SEE5ET 150 105.55 o 150 L] 0528333333 150 3435 0.738E8585T 150 Nnas 0.818333333 150 12275

®

BUILDING STRONGg,




PART Il - Impact Factors
(See instruction page to insert default values for MITIGATION BANKING and ILF)

Temporal Loss-Construction Long-term Protection
*Note: Reflects duration of aguatic functional loss between the fime of an impact (debi) and completion of compensatory % Add. Mitigation and Monitering Period Long-Term Protection (Years)
mitigation [credit].
Years 8
Sub-Total 0.16888
Temporal Loss-Maturity 0 + 510 Year Monitoring 101
*Note: Penod befwean compiefion of compensatory mifigation measures and the fime required for maturity, az it relafes Sub-Total 0
to function (i.e. maturify of free strafum fo provide organic mafter and detrifus within niparian sfream or wedland buffer
caridor). PART IV - Index to Unit Score Conversion
Final Index Score Linear Feet Unit Score ILF Costs
% Add. Mitigation Temporal Loss-Maturity (Years) (Debit) (Debit) {Offsetting Debit Units) |
1154013333 150 173902 $134,4481.60
0% 30
Sub-Total 0.281466667
PART V- Comparison of Unit Scores and Projected Balance
. . _ Mitigation Existing Mitigation Projected at Mitigation Projected at Mitigation Projected At
FI[I::I) LI\IJ:ITII?DC:;ZLEI)::]“} 173.102 Condition - Baseline 0 Five Years 94.25 Ten Years 1195 Maturity 122.75
© (Credit) Post Completion (Credit) Post Completion (Credit) (Credit)
FINAL PROJECTED NET BALANCE 04.25 119.5 122.75

Part VI - Mitigation Considerations (Incentives)

Extended Upland Buffer Zone
*Note': Reference Instructional handout for the definitions of the Buffer Zone Mitigation Extents and Types (below)
*Note’: Enter the buffer width for each channel side (Left Bank and Right Bank)
*Mote®: Salect the appropriate mitigation type

Extent of Stream Restoration
*Note1: Reference the Instructional handout to determine the comect Restoration Levels (below) for your project
*Mote: Place an "X" in the appropriate category {only select one).

Level | Restoration

Level || Restoration Buffer Width Left Bank

Lewvel lll Restoration X 0-50 | Preservation and Re-vegetation
50 51-750 | Pre 1

Buffer Width Right Bank
0-50 Preservation and Rie-vegetation
50 51-150 Preservation
Average Buffer 50
Width/Side
Site Impact Mitigation Unit
Unit Yield (Debit) Yield (Credit)
Unnamed Branch 173.102 227.0875

®
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Stream Mitigation Evaluation

e WV SWVM Credits:

e Re-establishment of 949 feet of Ephemeral Channel after
8 years with NCD Techniques

o Generates 998.2 Credits
« Outstanding Debit Balance of 168.9

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

Offset Temporal Loss

Priority 3 Restoration Proposed
Level 3 Restoration Incentive
116.7 Credits

Outstanding Debit Balance: 52.2

®
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USACE FILE NOJPToject Hame: SHIRun N 11 TMPACT COORDINATES: |Lat. 37595765 Lon. 8140537 WEATHER: sunny DATE: Fabruary 28, 2011
(I Deoimal Dagresc)
STREAM CLASSIFICATION: Perannial IMPACT STREAM/SITE ID AND SITE DESCRIPTION: ‘Channel Siope 2-£%, 684 ac Waterahed, Undmpalred Foreatiand MITIGATION STREAM CLASS.ISITE ID AND SITE DESCRIPTION: Channel Siope 2-4%, 684 ac Watershad, Un-dmpalred Forestiand
™ strearn siope. watershed sice (acresge], cnaliersd of maalments | ™ stram sioge, waleraed dze {scosage ] unaite red or impsimments |
STREAM IMPACT LENGTH. [] FORM OF |Fammities Responsibie-ONane MIT COORDINATES: LAt 57 566921 Lon. 1415469 PRECIFITATION FAST 48 HRS: [] Mifigaion Lengi: 550
MITIGATION: (In Deoimal Degres)
Column M. 3- Mitigation Projected at Five Tears. Column No. & Mitigation Projsated at Ten Yeans
1- ‘Column Ho. 2- Mitigation Existing Condition - Baceline: (Credi) Post Completion {Credit) Post Completion (Credit) Column No. 6 Mitigation Projected At Maturity (Credit)
[FEM Scare (atach Gata fome]. —_— [FIGHY Sicore {atach data Torma]: — ora e e [FGM Scars (attach data Torma): —_ ore : —_
Hyarology Hyaraloay Hyaroloay I |
IEInoaonhembal Cyoling 0 [Biogecohemical Cyoling [ Blogeoshemioal Cyoling o Blcgecohemical Cyoling o logechemical Cyoling [
Habtat Habita HabEa HabEs jHabitat
PART | - Phycical, Chemioal and Elosogioal Indioators FPART | -Phyclcal, Chemical anc Elolcgioal Ingicatorc PART | - Fhycioal, Chemical and Esologloal indloators FART | - Priycloal. Chemécal and Blologioal indloators PART | - Phycioal, Chemical anc Bloicgioal Indioators
|n.m ||!ln¢|| EE=Ty Tirks [Bavgs] Se Score Mu|m| T tom |m... |n-.=| B e |l1nu| =y
[ s P cun S

[FHY SICAL INDICATOR [Aspies to ol sreams cass feations]

PHY2ICAL INDICATOR [Apphiss o ol strsams clssifeations)

PHYZICAL INDICATOR Appiiss b all sireams cimsiieaions)

FHYSICAL INDICATOR |Apghes to 3 sireams class Nicatic

PHY SICAL IMDICATOR |Apgiies to ol stsams chss featons)

USEPA REF [HIgh Gradient Data Shost)

|uLEFA RBP [High Gradient Data Shaat)

|uZEFA REF [High Gradient Durta Sheat)
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PART Il - Impact Factors
(See instruction page to insert default values for MITIGATION BANKING and ILF)

Temporal Loss-Construction

*Nofe: Reflects duration of aguatic functional lazz between the fime of an impact (debi) and complefion of compensatory

mitigation [credit).

Years

Sub-Total

[=

Temporal Loss-Maturity

*Nate: Pernod befwean complefion of compensatory mifigation measures and the fime required for maturity, as it relafes
fo function (i.e. maturily of free strafum fo provide organic mafter and detrifus within riparian stream or wefland buffer

Long-term Protection

% Add_ Mitigation and Monitoring Period

Long-Term Protection (Years)

0+ 510 Year Monitoring

Sub-Tokal

101
0

carridor). PART IV - Index to Unit Score Conversion
Final Index Score Linear Feet Unit Score ILF Costs
% Add. Mitigation Temporal Loss-Maturity (Years) {Debit) (Debit) (Offgetting Debit Units)
0.455 0 (1] $0.00
W% 30
Sub-Total 0.13
PART V- Comparison of Unit Scores and Projected Balance
Final Unit Score [Debit) Mitigation Existing Mitigation Projected at Mitigation Projected at Mitigation Projected At
[No Net Loss Value] 0 Condition - Baseline 3870166667 Five Years 400.5833333 Ten Years 438.1666667 Maturity 450.0833333

b {Credit) Post Completion |Credit) Post Completion (Credit) (Credit)

FINAL PROJECTED NET BALANCE 13.56666667 51.15 63.06666667
Part VI - Mitigation Considerations (Incentives)

Extent of $tream Restoration
*Note1: Reference the Instructional handout to determine the comect Restoration Levels (below) for your project
*Mote2: Place an "X" in the appropriate category (only select one).

Level | Restoration

Level || Restoration

Level lIl Restoration

Site Impact Mitigation Unit
Unit Yield (Debit) Yield (Credit)
Unnamed Branch 0 116.6733333

Extended Upland Buffer Zone

*Note': Reference Instructional handout for the definitions of the Buffer Zone Mitigation Extents and Types (below)

*Note®: Enter the buffer width for each channel side {Left Bank and Right Bank)
*Mote®: Select the appropriate mitigation type

Buffer Widih Left Bank
0-50 | Preservation and Re-vegetation
50 E1-150 | Preservation
Buffer Width Right Bank
0-50 and Re-vegetation
50 51-150 Preservation
Average Buffer 50
Width/Side
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Stream Mitigation Evaluation

 Rehabilitation of Haul Road I\/Ilirtr;pZtﬁgn Debit | Credit
Crossing on Unnamed J
Branch (150 feet) Temporary
« 173.1 Debits Fill/Ephemeral 1167.1| 998.2
* Rehabilitation Generates Stream _
2297 1 Credits Re-establishment
e Outstanding Credit Stream 116.7
Balance: 54 Rehabilitation '
* Generated by Proposed Temporary
Ecological Lift Crossing/Stream | 173.1 | 227.1
« Offsets the 52.2 Debit Rehabilitation
Deficit Generated by
Temporal Loss of Total | 1340.2 | 1342

Ephemeral Channel During

Mine Operation

®
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Example #2: Surface Mine

e Mining Methods
e Full Extraction Area

« Highwall/Contour
e Combinations of Above Methods

o Typical Impacts
 Permanent Excess Overburden Storage (Valley Fills)

e Mine-Through of Streams
 Temporary Sediment and Drainage Control System

* Access/Haul Road(s)
!
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Preliminary Stream Impact Evaluation

Perennial | Intermittent | Ephemeral

Impact Type Impacts Impacts Impacts
(feet) (feet) (feet)

Valley Fill (Permanent) 1,505.0 6,262.0 3,251.0
Mine-Through (Permanent) 655.6 359.8
Sediment & Drainage Control (Temporary) | 1,497.0 79.0 150.0

Stream Relocation (Temporary) 191.0 453.0
Total | 3,193.0 7,449.6 3,760.8

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

« WVSCI: 72.11to0 74.89
 Water Chemistry: Elevated Conductivity, Sulfates, Dissolved

Solids, & Alkalinity

e HAV: 8710 164 ®
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Preliminary Stream Mitigation Evaluation

e Mitigation Goal:

» 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

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
Browning Fork & Canebrake Branch Watersheds ’

Total 20,653.4
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Summary

« WVSCI, Water Chemistry & RBP HAV
e Characterize Stream Quality

 [FAA & 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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Questions?
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