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PATH: G:\Projects\2009\09-0081 New Hill West\Map
 Documents\AMLIS.mxd

DATE: APRIL 2010

PROJECT NO: 0101-09-0081

Figure 1. 
AML Inventory Mapping 

Osage Quadrangle
Near Cassville, 

Monongalia County, WV 

Legend
Focus Watershed (9,420.21 Acres)

New Hill West Surface Mine

AMLIS DATA
Type
G Clogged Stream

G Dangerous Highwall

G Dangerous Impoundment

G Dangerous Pile/Embankment

G Dangerous Slide

G GOB

G Haul Road

G Hazardous Equipment or Facilities

G Hazardous Water Body

G Highwall

G Industrial/Residential Waste

G Mine Opening

G Portal

G Slump

G Subsidence

G Vertical Opening

G Water
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PATH: G:\Projects\2009\09-0081 New Hill West\Map
Documents\Land Cover v2.mxd

DATE: APRIL 2010

PROJECT NO: 0101-09-0081

Figure 2. 
Cumulative Land Use/Land Cover

Scott Run & Associated Watersheds
Osage Quadrangle

Near Cassville, Monongalia County, WV

Legend
Focus Watershed (9,420.21 Acres)

Post Mining Land Use Reviewed Area (17.25%)

Future Mining (New Hill West Surface Mine - 2.40%)

WVGAP Land Use/Land Cover Data (80.35%
Barren land - mining, construction 0.10%

Diverse/mesophytic hardwood forest 14.55%

Floodplain forest 0.01%

Hardwood/conifer forest 0.53%

Herbaceous wetland 0.01%

Intensive urban 0.18%

Light intensity urban 1.15%

Major power lines 0.69%

Major roads 0.78%

Moderate intensity urban 5.05%

Mountain hardwood forest 1.18%

Oak dominant forest 30.16%

Pasture/grassland 19.89%

Populated areas 0.30%

Row crop agriculture 0.06%

Shrubland 5.54%

Surface Water 0.12%

Woodland 0.05%

Post Mining Land Use Reviewed Areas
Land Use/ Land Cover

Barren land - mining, construction 3.38%

Diverse/mesophytic hardwood forest 1.48%

Intensive urban 0.05%

Light intensity urban 0.01%

Major power lines 0.10%

Moderate intensity urban 0.46%

Mountain hardwood forest 0.02%

Oak dominant forest 1.11%

Pasture/grassland 7.88%

Row crop agriculture 0.06%

Shrubland 2.37%

Surface water 0.33%

Gas Wells (< 0.01%)
Status
XY Active Well (8)

XY Abandoned Well

XY Abandoned/Ordered

XY Plugged

Roads ( 63.64 Miles)

Railroad ( 5.75 Miles)

Pre-SMCRA Mining (2.49%)

Legend
Proposed Future Mining (2.40%)
Land Use/Land Cover

Barren land - mining, construction 0.73%

Diverse/mesophytic hardwood forest 0.40%

Moderate intensity urban 0.01%

Oak dominant forest 0.62%

Pasture/grassland 0.53%

Row crop agriculture 0.04%

Shrubland 0.07%
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Grassland 58.16%

Wooded 41.84%

 Mining 9.01%

Grassland 50.57%

Wooded 40.42%

Grassland 41.17%

Mining 14.42%

Wooded 44.41%

1938 Land Cover 1953 Land Cover

1967 Land Cover 2007 Land Cover

Historical Land Cover/Land Use 
Review Mapping

Within New Hill West Surface Mine
Project Boundary

Osage Quadrangle
Monongalia County, WV

Patriot Mining Company, Inc.
2708 Cranberry Square

Morgantown, West Virginia  26508

Phase 1 Release PMLU (Pasture/Hayland and Forestland) 30.42%

Diverse/mesophytic hardwood forest 16.67%

Moderate intensity urban 0.42%

Oak dominant forest 25.83%

Pasture/grassland 22.08%

Row crop agriculture 1.67%

Shrubland 2.91%
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Figure 4. 
GEOLOGY MAPPING
Formation and Group

Legend
Focus Watershed (9,420.21 Acres)

Future Mining (New Hill West Surface Mine)

FORMATION
Casselman, Glenshaw

Greene, Washington, Waynesburg

Uniontown, Pittsburgh

GROUP
Conemaugh

Dunkard

Monongahela

FORMATION
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Figure 5. 
Soil Mapping 

Marion & Monongalia Counties, WV
SSURGO v2.1 
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Legend
Focus Watershed (9,420.21 Acres)

Proposed New Hill West Surface Mine (226.21 Acres)

Focus Watershed Soil Summary
Description

Clarksburg silt loam, 15 to 25 percent slopes 0.53%

Clarksburg silt loam, 3 to 8 percent slopes 0.98%

Clarksburg silt loam, 8 to 15 percent slopes 8.41%

Culleoka-Westmoreland silt loams, 15 to 25 percent slopes 6.97%

Culleoka-Westmoreland silt loams, 25 to 35 percent slopes 11.79%

Culleoka-Westmoreland silt loams, 3 to 8 percent slopes 0.87%

Culleoka-Westmoreland silt loams, 35 to 65 percent slopes 11.90%

Culleoka-Westmoreland silt loams, 8 to 15 percent slopes 1.88%

Dekalb very stony loam, 15 to 35 percent slopes 0.16%

Dekalb very stony loam, 35 to 65 percent slopes 3.24%

Dormont and Guernsey silt loams, 15 to 25 percent slopes 7.81%

Dormont and Guernsey silt loams, 3 to 8 percent slopes 2.21%

Dormont and Guernsey silt loams, 8 to 15 percent slopes 9.28%

Gilpin-Culleoka-Upshur complex, 25 to 35 percent slopes, severely eroded 1.13%

Gilpin-Culleoka-Upshur silt loams, 15 to 25 percent slopes 0.40%

Gilpin-Culleoka-Upshur silt loams, 25 to 35 percent slopes 0.02%

Gilpin-Culleoka-Upshur silt loams, 35 to 65 percent slopes 0.27%

Lily loam, 3 to 8 percent slopes 0.08%

Lobdell silt loam 0.26%

Lobdell-Holly silt loams 2.48%

Monongahela silt loam, 8 to 15 percent slopes 0.03%

Tilsit silt loam, 3 to 8 percent slopes 0.76%

Udorthents, cut and fill 3.64%

Udorthents, dumps, low base 2.62%

Udorthents, dumps, very low base 0.83%

Udorthents, mudstone and sandstone, high base 6.31%

Udorthents, mudstone and sandstone, low base 0.89%

Udorthents, sandstone, low base 0.25%

Water 0.17%

Westmoreland silt loam, 15 to 25 percent slopes 3.21%

Westmoreland silt loam, 15 to 25 percent slopes, severely eroded 0.39%

Westmoreland silt loam, 25 to 35 percent slopes 6.11%

Westmoreland silt loam, 3 to 8 percent slopes 0.25%

Westmoreland silt loam, 35 to 65 percent slopes 2.17%

Westmoreland silt loam, 8 to 15 percent slopes 1.70%

0 1 20.5
Miles

New Hill West 

Project Area Soil Summary
Description

Clarksburg silt loam, 8 to 15 percent slopes 2.49%

Culleoka-Westmoreland silt loams, 15 to 25 percent slopes 11.75%

Culleoka-Westmoreland silt loams, 25 to 35 percent slopes 9.50%

Culleoka-Westmoreland silt loams, 3 to 8 percent slopes 1.80%

Culleoka-Westmoreland silt loams, 35 to 65 percent slopes 9.81%

Dormont and Guernsey silt loams, 15 to 25 percent slopes 7.46%

Dormont and Guernsey silt loams, 3 to 8 percent slopes 22.21%

Dormont and Guernsey silt loams, 8 to 15 percent slopes 23.80%

Lobdell-Holly silt loams 1.21%

Udorthents, dumps, very low base 9.97%
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Figure 6. 
Habitat Survey Sites

Location Mapping
Osage USGS Quadrangle

Near Cassvile
Monongalia County, WV

Legend

UTpo Habitat Survey Sites
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Figure 7.
Basline Surface Water Sampling 

Location Mapping 
Osage USGS Quadrangle

Near Cassvile
Monongalia County, WV

Legend
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Figure 8. 
WV DEP-DWWM SITES

Sampling Locations: 
Scotts Run, Wades Run, & 

Guston Run 

Legend
[c DEP Data

New Hill West Mine
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Project No. 09-0081-003 May 2010

Date: April 27, 2010 Time:  
Project: 0101-09-0081-003 Stream: Restoration Reach 2

V. Visual Riparian Estimate Left Bank Right Bank Comments

Riparian Vegetation Cover

Vegetation Type D C E M N D C E M N
0 1 2 3 4 0 1 2 3 4

Big Trees (Trunk > 0.3 m DBH) X X
Small Trees (Trunk < 0.3 m DBH) X X

Vegetation Type D C E M N D C E M N
0 1 2 3 4 0 1 2 3 4

Woody Shrubs & Saplings X X
Non-Woody Herbs, Grasses, & Forbs X X

0 1 2 3 4 0 1 2 3 4
Woody Shrubs & Seedlings X X
Non-Woody Herbs, Grasses, & Forbs X X
Barren, Bare Dirt or Duff X X

Human Influence
0 1 2 3 0 1 2 3 Comments

Wall/Dike/Revetment/Riprap/Dam X X
Buildings X X
Pavement X X
Road/Railroad X X
Pipers (Inlet/Outlet) X X
Landfill/Trash X X
Park/Lawn X X
Row Crops X X
Pasture/Range/Hay Field X X
Logging Operation X X
Mining Activity X X
Additional Information:

CANOPY (> 5m High)

UNDERSTORY (0.5 to 5 m High)

GROUND COVER (< 0.5 m High)

0 = Absent        (0%)
1 = Spare          (<10%)
2 = Moderate   (10-40%)
3 = Heavy          (40-75%)
4 = Very Heavy (> 75%)

D = Deciduous
C = Coniferous
E = Broadleaf Evergreen
M = Mixed
N = None

3 = Not Present
2 = Within 10 m 

1 = > 10 m
0 = On Bank



Project No. 09-0081-003 May 2010

Date: April 27, 2010 Time:  
Project: 0101-09-0081-003 Stream: Restoration Reach 3

V. Visual Riparian Estimate Left Bank Right Bank Comments

Riparian Vegetation Cover

Vegetation Type D C E M N D C E M N
0 1 2 3 4 0 1 2 3 4

Big Trees (Trunk > 0.3 m DBH) X X
Small Trees (Trunk < 0.3 m DBH) X X

Vegetation Type D C E M N D C E M N
0 1 2 3 4 0 1 2 3 4

Woody Shrubs & Saplings X X
Non-Woody Herbs, Grasses, & Forbs X X

0 1 2 3 4 0 1 2 3 4
Woody Shrubs & Seedlings X X
Non-Woody Herbs, Grasses, & Forbs X X
Barren, Bare Dirt or Duff X X

Human Influence
0 1 2 3 0 1 2 3 Comments

Wall/Dike/Revetment/Riprap/Dam X X
Buildings X X
Pavement X X
Road/Railroad X X
Pipers (Inlet/Outlet) X X
Landfill/Trash X X
Park/Lawn X X
Row Crops X X
Pasture/Range/Hay Field X X
Logging Operation X X
Mining Activity X X
Additional Information:

CANOPY (> 5m High)

UNDERSTORY (0.5 to 5 m High)

GROUND COVER (< 0.5 m High)

0 = Absent        (0%)
1 = Spare          (<10%)
2 = Moderate   (10-40%)
3 = Heavy          (40-75%)
4 = Very Heavy (> 75%)

D = Deciduous
C = Coniferous
E = Broadleaf Evergreen
M = Mixed
N = None

3 = Not Present
2 = Within 10 m 

1 = > 10 m
0 = On Bank



Project No. 09-0081-003 May 2010

Date: April 27, 2010 Time:  
Project: 0101-09-0081-003 Stream: Restoration Reach 4

V. Visual Riparian Estimate Left Bank Right Bank Comments

Riparian Vegetation Cover

Vegetation Type D C E M N D C E M N
0 1 2 3 4 0 1 2 3 4

Big Trees (Trunk > 0.3 m DBH) X X
Small Trees (Trunk < 0.3 m DBH) X X

Vegetation Type D C E M N D C E M N
0 1 2 3 4 0 1 2 3 4

Woody Shrubs & Saplings X X
Non-Woody Herbs, Grasses, & Forbs X X

0 1 2 3 4 0 1 2 3 4
Woody Shrubs & Seedlings X X
Non-Woody Herbs, Grasses, & Forbs X X
Barren, Bare Dirt or Duff X X

Human Influence
0 1 2 3 0 1 2 3 Comments

Wall/Dike/Revetment/Riprap/Dam X X
Buildings X X
Pavement X X
Road/Railroad X X
Pipers (Inlet/Outlet) X X
Landfill/Trash X X
Park/Lawn X X
Row Crops X X
Pasture/Range/Hay Field X X
Logging Operation X X
Mining Activity X X
Additional Information:

CANOPY (> 5m High)

UNDERSTORY (0.5 to 5 m High)

GROUND COVER (< 0.5 m High)

0 = Absent        (0%)
1 = Spare          (<10%)
2 = Moderate   (10-40%)
3 = Heavy          (40-75%)
4 = Very Heavy (> 75%)

D = Deciduous
C = Coniferous
E = Broadleaf Evergreen
M = Mixed
N = None

3 = Not Present
2 = Within 10 m 

1 = > 10 m
0 = On Bank



Project No. 09-0081-003 May 2010

Date: April 27, 2010 Time:  
Project: 0101-09-0081-003 Stream: Restoration Reach 5

V. Visual Riparian Estimate Left Bank Right Bank Comments

Riparian Vegetation Cover

Vegetation Type D C E M N D C E M N
0 1 2 3 4 0 1 2 3 4

Big Trees (Trunk > 0.3 m DBH) X X
Small Trees (Trunk < 0.3 m DBH) X X

Vegetation Type D C E M N D C E M N
0 1 2 3 4 0 1 2 3 4

Woody Shrubs & Saplings X X
Non-Woody Herbs, Grasses, & Forbs X X

0 1 2 3 4 0 1 2 3 4
Woody Shrubs & Seedlings X X
Non-Woody Herbs, Grasses, & Forbs X X
Barren, Bare Dirt or Duff X X

Human Influence
0 1 2 3 0 1 2 3 Comments

Wall/Dike/Revetment/Riprap/Dam X X
Buildings X X
Pavement X X
Road/Railroad X X
Pipers (Inlet/Outlet) X X
Landfill/Trash X X
Park/Lawn X X
Row Crops X X
Pasture/Range/Hay Field X X
Logging Operation X X
Mining Activity X X
Additional Information:

CANOPY (> 5m High)

UNDERSTORY (0.5 to 5 m High)

GROUND COVER (< 0.5 m High)

0 = Absent        (0%)
1 = Spare          (<10%)
2 = Moderate   (10-40%)
3 = Heavy          (40-75%)
4 = Very Heavy (> 75%)

D = Deciduous
C = Coniferous
E = Broadleaf Evergreen
M = Mixed
N = None

3 = Not Present
2 = Within 10 m 

1 = > 10 m
0 = On Bank



Project No. 09-0081-003 May 2010

Date: April 27, 2010 Time:  
Project: 0101-09-0081-003 Stream: Restoration Reach 6

V. Visual Riparian Estimate Left Bank Right Bank Comments

Riparian Vegetation Cover

Vegetation Type D C E M N D C E M N
0 1 2 3 4 0 1 2 3 4

Big Trees (Trunk > 0.3 m DBH) X X
Small Trees (Trunk < 0.3 m DBH) X X

Vegetation Type D C E M N D C E M N
0 1 2 3 4 0 1 2 3 4

Woody Shrubs & Saplings X X
Non-Woody Herbs, Grasses, & Forbs X X

0 1 2 3 4 0 1 2 3 4
Woody Shrubs & Seedlings X X
Non-Woody Herbs, Grasses, & Forbs X X
Barren, Bare Dirt or Duff X X

Human Influence
0 1 2 3 0 1 2 3 Comments

Wall/Dike/Revetment/Riprap/Dam X X
Buildings X X
Pavement X X
Road/Railroad X X
Pipers (Inlet/Outlet) X X
Landfill/Trash X X
Park/Lawn X X
Row Crops X X
Pasture/Range/Hay Field X X
Logging Operation X X
Mining Activity X X
Additional Information:

CANOPY (> 5m High)

UNDERSTORY (0.5 to 5 m High)

GROUND COVER (< 0.5 m High)

0 = Absent        (0%)
1 = Spare          (<10%)
2 = Moderate   (10-40%)
3 = Heavy          (40-75%)
4 = Very Heavy (> 75%)

D = Deciduous
C = Coniferous
E = Broadleaf Evergreen
M = Mixed
N = None

3 = Not Present
2 = Within 10 m 

1 = > 10 m
0 = On Bank



Project No. 09-0081-003 May 2010

Date: April 27, 2010 Time:  
Project: 0101-09-0081-003 Stream: Restoration Reach 7

V. Visual Riparian Estimate Left Bank Right Bank Comments

Riparian Vegetation Cover

Vegetation Type D C E M N D C E M N
0 1 2 3 4 0 1 2 3 4

Big Trees (Trunk > 0.3 m DBH) X X
Small Trees (Trunk < 0.3 m DBH) X X

Vegetation Type D C E M N D C E M N
0 1 2 3 4 0 1 2 3 4

Woody Shrubs & Saplings X X
Non-Woody Herbs, Grasses, & Forbs X X

0 1 2 3 4 0 1 2 3 4
Woody Shrubs & Seedlings X X
Non-Woody Herbs, Grasses, & Forbs X X
Barren, Bare Dirt or Duff X X

Human Influence
0 1 2 3 0 1 2 3 Comments

Wall/Dike/Revetment/Riprap/Dam X X
Buildings X X
Pavement X X
Road/Railroad
Pipers (Inlet/Outlet)
Landfill/Trash X X
Park/Lawn X X
Row Crops X X
Pasture/Range/Hay Field X X
Logging Operation X X
Mining Activity X X
Additional Information:

CANOPY (> 5m High)

UNDERSTORY (0.5 to 5 m High)

GROUND COVER (< 0.5 m High)

0 = Absent        (0%)
1 = Spare          (<10%)
2 = Moderate   (10-40%)
3 = Heavy          (40-75%)
4 = Very Heavy (> 75%)

D = Deciduous
C = Coniferous
E = Broadleaf Evergreen
M = Mixed
N = None

3 = Not Present
2 = Within 10 m 

1 = > 10 m
0 = On Bank



Project No. 09-0081-003 May 2010

Date: April 27, 2010 Time:  
Project: 0101-09-0081-003 Stream: Tributary 1

V. Visual Riparian Estimate Left Bank Right Bank Comments

Riparian Vegetation Cover

Vegetation Type D C E M N D C E M N
0 1 2 3 4 0 1 2 3 4

Big Trees (Trunk > 0.3 m DBH) X X
Small Trees (Trunk < 0.3 m DBH) X X

Vegetation Type D C E M N D C E M N
0 1 2 3 4 0 1 2 3 4

Woody Shrubs & Saplings X X
Non-Woody Herbs, Grasses, & Forbs X X

0 1 2 3 4 0 1 2 3 4
Woody Shrubs & Seedlings X X
Non-Woody Herbs, Grasses, & Forbs X X
Barren, Bare Dirt or Duff X X

Human Influence
0 1 2 3 0 1 2 3 Comments

Wall/Dike/Revetment/Riprap/Dam X X
Buildings X X
Pavement X X
Road/Railroad X X
Pipers (Inlet/Outlet) X X
Landfill/Trash X X
Park/Lawn X X
Row Crops X X
Pasture/Range/Hay Field X X
Logging Operation X X
Mining Activity X X
Additional Information:
Culvert located between Stations 2+10 to 2+22

CANOPY (> 5m High)

UNDERSTORY (0.5 to 5 m High)

GROUND COVER (< 0.5 m High)

0 = Absent        (0%)
1 = Spare          (<10%)
2 = Moderate   (10-40%)
3 = Heavy          (40-75%)
4 = Very Heavy (> 75%)

D = Deciduous
C = Coniferous
E = Broadleaf Evergreen
M = Mixed
N = None

3 = Not Present
2 = Within 10 m 

1 = > 10 m
0 = On Bank



Project No. 09-0081-003 May 2010

Date: April 27, 2010 Time:  
Project: 0101-09-0081-003 Stream: Tributary 1-1

V. Visual Riparian Estimate Left Bank Right Bank Comments

Riparian Vegetation Cover

Vegetation Type D C E M N D C E M N
0 1 2 3 4 0 1 2 3 4

Big Trees (Trunk > 0.3 m DBH) X X
Small Trees (Trunk < 0.3 m DBH) X X

Vegetation Type D C E M N D C E M N
0 1 2 3 4 0 1 2 3 4

Woody Shrubs & Saplings X X
Non-Woody Herbs, Grasses, & Forbs X X

0 1 2 3 4 0 1 2 3 4
Woody Shrubs & Seedlings X X
Non-Woody Herbs, Grasses, & Forbs X X
Barren, Bare Dirt or Duff X X

Human Influence
0 1 2 3 0 1 2 3 Comments

Wall/Dike/Revetment/Riprap/Dam X X
Buildings X X
Pavement X X
Road/Railroad X X
Pipers (Inlet/Outlet) X X
Landfill/Trash X X
Park/Lawn X X
Row Crops X X
Pasture/Range/Hay Field X X
Logging Operation X X
Mining Activity X X
Additional Information:

CANOPY (> 5m High)

UNDERSTORY (0.5 to 5 m High)

GROUND COVER (< 0.5 m High)

0 = Absent        (0%)
1 = Spare          (<10%)
2 = Moderate   (10-40%)
3 = Heavy          (40-75%)
4 = Very Heavy (> 75%)

D = Deciduous
C = Coniferous
E = Broadleaf Evergreen
M = Mixed
N = None

3 = Not Present
2 = Within 10 m 

1 = > 10 m
0 = On Bank



Project No. 09-0081-003 May 2010

Date: April 27, 2010 Time:  
Project: 0101-09-0081-003 Stream: Tributary 4

V. Visual Riparian Estimate Left Bank Right Bank Comments

Riparian Vegetation Cover

Vegetation Type D C E M N D C E M N
0 1 2 3 4 0 1 2 3 4

Big Trees (Trunk > 0.3 m DBH) X X
Small Trees (Trunk < 0.3 m DBH) X X

Vegetation Type D C E M N D C E M N
0 1 2 3 4 0 1 2 3 4

Woody Shrubs & Saplings X X
Non-Woody Herbs, Grasses, & Forbs X X

0 1 2 3 4 0 1 2 3 4
Woody Shrubs & Seedlings X X
Non-Woody Herbs, Grasses, & Forbs X X
Barren, Bare Dirt or Duff X X

Human Influence
0 1 2 3 0 1 2 3 Comments

Wall/Dike/Revetment/Riprap/Dam X X
Buildings X X
Pavement X X
Road/Railroad X X
Pipers (Inlet/Outlet) X X
Landfill/Trash X X
Park/Lawn X X
Row Crops X X
Pasture/Range/Hay Field X X
Logging Operation X X
Mining Activity X X
Additional Information:
Some rip-rap was noted in channel in upper portion of reach

CANOPY (> 5m High)

UNDERSTORY (0.5 to 5 m High)

GROUND COVER (< 0.5 m High)

0 = Absent        (0%)
1 = Spare          (<10%)
2 = Moderate   (10-40%)
3 = Heavy          (40-75%)
4 = Very Heavy (> 75%)

D = Deciduous
C = Coniferous
E = Broadleaf Evergreen
M = Mixed
N = None

3 = Not Present
2 = Within 10 m 

1 = > 10 m
0 = On Bank



Project No. 09-0081-003 May 2010

Date: April 27, 2010 Time:  
Project: 0101-09-0081-003 Stream: Tributary 5

V. Visual Riparian Estimate Left Bank Right Bank Comments

Riparian Vegetation Cover

Vegetation Type D C E M N D C E M N
0 1 2 3 4 0 1 2 3 4

Big Trees (Trunk > 0.3 m DBH) X X
Small Trees (Trunk < 0.3 m DBH) X X

Vegetation Type D C E M N D C E M N
0 1 2 3 4 0 1 2 3 4

Woody Shrubs & Saplings X X
Non-Woody Herbs, Grasses, & Forbs X X

0 1 2 3 4 0 1 2 3 4
Woody Shrubs & Seedlings X X
Non-Woody Herbs, Grasses, & Forbs X X
Barren, Bare Dirt or Duff X X

Human Influence
0 1 2 3 0 1 2 3 Comments

Wall/Dike/Revetment/Riprap/Dam X X
Buildings X X
Pavement X X
Road/Railroad X X
Pipers (Inlet/Outlet) X X
Landfill/Trash X X
Park/Lawn X X
Row Crops X X
Pasture/Range/Hay Field X X
Logging Operation X X
Mining Activity X X
Additional Information:
Rip-rap located @ end of OHWM

CANOPY (> 5m High)

UNDERSTORY (0.5 to 5 m High)

GROUND COVER (< 0.5 m High)

0 = Absent        (0%)
1 = Spare          (<10%)
2 = Moderate   (10-40%)
3 = Heavy          (40-75%)
4 = Very Heavy (> 75%)

D = Deciduous
C = Coniferous
E = Broadleaf Evergreen
M = Mixed
N = None

3 = Not Present
2 = Within 10 m 

1 = > 10 m
0 = On Bank
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Date: April 27, 2010 Time:  
Project: 0101-09-0081-003 Stream: Tributary 6

V. Visual Riparian Estimate Left Bank Right Bank Comments

Riparian Vegetation Cover

Vegetation Type D C E M N D C E M N
0 1 2 3 4 0 1 2 3 4

Big Trees (Trunk > 0.3 m DBH) X X
Small Trees (Trunk < 0.3 m DBH) X X

Vegetation Type D C E M N D C E M N
0 1 2 3 4 0 1 2 3 4

Woody Shrubs & Saplings X X
Non-Woody Herbs, Grasses, & Forbs X X

0 1 2 3 4 0 1 2 3 4
Woody Shrubs & Seedlings X X
Non-Woody Herbs, Grasses, & Forbs X X
Barren, Bare Dirt or Duff X X

Human Influence
0 1 2 3 0 1 2 3 Comments

Wall/Dike/Revetment/Riprap/Dam X X
Buildings X X
Pavement X X
Road/Railroad X X
Pipers (Inlet/Outlet) X X
Landfill/Trash X X
Park/Lawn X X
Row Crops X X
Pasture/Range/Hay Field X X
Logging Operation X X
Mining Activity X X
Additional Information:

CANOPY (> 5m High)

UNDERSTORY (0.5 to 5 m High)

GROUND COVER (< 0.5 m High)

0 = Absent        (0%)
1 = Spare          (<10%)
2 = Moderate   (10-40%)
3 = Heavy          (40-75%)
4 = Very Heavy (> 75%)

D = Deciduous
C = Coniferous
E = Broadleaf Evergreen
M = Mixed
N = None

3 = Not Present
2 = Within 10 m 

1 = > 10 m
0 = On Bank
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Date: April 27, 2010 Time:  
Project: 0101-09-0081-003 Stream: Tributary 7

V. Visual Riparian Estimate Left Bank Right Bank Comments

Riparian Vegetation Cover

Vegetation Type D C E M N D C E M N
0 1 2 3 4 0 1 2 3 4

Big Trees (Trunk > 0.3 m DBH) X X
Small Trees (Trunk < 0.3 m DBH) X X

Vegetation Type D C E M N D C E M N
0 1 2 3 4 0 1 2 3 4

Woody Shrubs & Saplings X X
Non-Woody Herbs, Grasses, & Forbs X X

0 1 2 3 4 0 1 2 3 4
Woody Shrubs & Seedlings X X
Non-Woody Herbs, Grasses, & Forbs X X
Barren, Bare Dirt or Duff X X

Human Influence
0 1 2 3 0 1 2 3 Comments

Wall/Dike/Revetment/Riprap/Dam X X
Buildings X X
Pavement X X
Road/Railroad X X
Pipers (Inlet/Outlet) X X
Landfill/Trash X X
Park/Lawn X X
Row Crops X X
Pasture/Range/Hay Field X X
Logging Operation X X
Mining Activity X X
Additional Information:

CANOPY (> 5m High)

UNDERSTORY (0.5 to 5 m High)

GROUND COVER (< 0.5 m High)

0 = Absent        (0%)
1 = Spare          (<10%)
2 = Moderate   (10-40%)
3 = Heavy          (40-75%)
4 = Very Heavy (> 75%)

D = Deciduous
C = Coniferous
E = Broadleaf Evergreen
M = Mixed
N = None

3 = Not Present
2 = Within 10 m 

1 = > 10 m
0 = On Bank
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Date: April 27, 2010 Time:  
Project: 0101-09-0081-003 Stream: Tributary 7-1

V. Visual Riparian Estimate Left Bank Right Bank Comments

Riparian Vegetation Cover

Vegetation Type D C E M N D C E M N
0 1 2 3 4 0 1 2 3 4

Big Trees (Trunk > 0.3 m DBH) X X
Small Trees (Trunk < 0.3 m DBH) X X

Vegetation Type D C E M N D C E M N
0 1 2 3 4 0 1 2 3 4

Woody Shrubs & Saplings X X
Non-Woody Herbs, Grasses, & Forbs X X

0 1 2 3 4 0 1 2 3 4
Woody Shrubs & Seedlings X X
Non-Woody Herbs, Grasses, & Forbs X X
Barren, Bare Dirt or Duff X X

Human Influence
0 1 2 3 0 1 2 3 Comments

Wall/Dike/Revetment/Riprap/Dam X X
Buildings X X
Pavement X X
Road/Railroad X X
Pipers (Inlet/Outlet) X X
Landfill/Trash X X
Park/Lawn X X
Row Crops X X
Pasture/Range/Hay Field X X
Logging Operation X X
Mining Activity X X
Additional Information:

CANOPY (> 5m High)

UNDERSTORY (0.5 to 5 m High)

GROUND COVER (< 0.5 m High)

0 = Absent        (0%)
1 = Spare          (<10%)
2 = Moderate   (10-40%)
3 = Heavy          (40-75%)
4 = Very Heavy (> 75%)

D = Deciduous
C = Coniferous
E = Broadleaf Evergreen
M = Mixed
N = None

3 = Not Present
2 = Within 10 m 

1 = > 10 m
0 = On Bank
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Date: April 27, 2010 Time:  
Project: 0101-09-0081-003 Stream: Tributary 7-3

V. Visual Riparian Estimate Left Bank Right Bank Comments

Riparian Vegetation Cover

Vegetation Type D C E M N D C E M N
0 1 2 3 4 0 1 2 3 4

Big Trees (Trunk > 0.3 m DBH) X X
Small Trees (Trunk < 0.3 m DBH) X X

Vegetation Type D C E M N D C E M N
0 1 2 3 4 0 1 2 3 4

Woody Shrubs & Saplings X X
Non-Woody Herbs, Grasses, & Forbs X X

0 1 2 3 4 0 1 2 3 4
Woody Shrubs & Seedlings X X
Non-Woody Herbs, Grasses, & Forbs X X
Barren, Bare Dirt or Duff X X

Human Influence
0 1 2 3 0 1 2 3 Comments

Wall/Dike/Revetment/Riprap/Dam X X
Buildings X X
Pavement X X
Road/Railroad X X
Pipers (Inlet/Outlet) X X
Landfill/Trash X X
Park/Lawn X X
Row Crops X X
Pasture/Range/Hay Field X X
Logging Operation X X
Mining Activity X X
Additional Information:

CANOPY (> 5m High)

UNDERSTORY (0.5 to 5 m High)

GROUND COVER (< 0.5 m High)

0 = Absent        (0%)
1 = Spare          (<10%)
2 = Moderate   (10-40%)
3 = Heavy          (40-75%)
4 = Very Heavy (> 75%)

D = Deciduous
C = Coniferous
E = Broadleaf Evergreen
M = Mixed
N = None

3 = Not Present
2 = Within 10 m 

1 = > 10 m
0 = On Bank



Project No. 09-0081-003 May 2010

Date: April 27, 2010 Time:  
Project: 0101-09-0081-003 Stream: Tributary 8

V. Visual Riparian Estimate Left Bank Right Bank Comments

Riparian Vegetation Cover

Vegetation Type D C E M N D C E M N
0 1 2 3 4 0 1 2 3 4

Big Trees (Trunk > 0.3 m DBH) X X
Small Trees (Trunk < 0.3 m DBH) X X

Vegetation Type D C E M N D C E M N
0 1 2 3 4 0 1 2 3 4

Woody Shrubs & Saplings X X
Non-Woody Herbs, Grasses, & Forbs X X

0 1 2 3 4 0 1 2 3 4
Woody Shrubs & Seedlings X X
Non-Woody Herbs, Grasses, & Forbs X X
Barren, Bare Dirt or Duff X X

Human Influence
0 1 2 3 0 1 2 3 Comments

Wall/Dike/Revetment/Riprap/Dam X X
Buildings X X
Pavement X X
Road/Railroad X X
Pipers (Inlet/Outlet) X X
Landfill/Trash X X
Park/Lawn X X
Row Crops X X
Pasture/Range/Hay Field X X
Logging Operation X X
Mining Activity X X
Additional Information:

CANOPY (> 5m High)

UNDERSTORY (0.5 to 5 m High)

GROUND COVER (< 0.5 m High)

0 = Absent        (0%)
1 = Spare          (<10%)
2 = Moderate   (10-40%)
3 = Heavy          (40-75%)
4 = Very Heavy (> 75%)

D = Deciduous
C = Coniferous
E = Broadleaf Evergreen
M = Mixed
N = None

3 = Not Present
2 = Within 10 m 

1 = > 10 m
0 = On Bank



Project No. 09-0081-003 May 2010

Date: April 27, 2010 Time:  
Project: 0101-09-0081-003 Stream: Tributary 9

V. Visual Riparian Estimate Left Bank Right Bank Comments

Riparian Vegetation Cover

Vegetation Type D C E M N D C E M N
0 1 2 3 4 0 1 2 3 4

Big Trees (Trunk > 0.3 m DBH) X X
Small Trees (Trunk < 0.3 m DBH) X X

Vegetation Type D C E M N D C E M N
0 1 2 3 4 0 1 2 3 4

Woody Shrubs & Saplings X X
Non-Woody Herbs, Grasses, & Forbs X X

0 1 2 3 4 0 1 2 3 4
Woody Shrubs & Seedlings X X
Non-Woody Herbs, Grasses, & Forbs X X
Barren, Bare Dirt or Duff X X

Human Influence
0 1 2 3 0 1 2 3 Comments

Wall/Dike/Revetment/Riprap/Dam X X
Buildings X X
Pavement X X
Road/Railroad X X
Pipers (Inlet/Outlet) X X
Landfill/Trash X X
Park/Lawn X X
Row Crops X X
Pasture/Range/Hay Field X X
Logging Operation X X
Mining Activity X X
Additional Information:

CANOPY (> 5m High)

UNDERSTORY (0.5 to 5 m High)

GROUND COVER (< 0.5 m High)

0 = Absent        (0%)
1 = Spare          (<10%)
2 = Moderate   (10-40%)
3 = Heavy          (40-75%)
4 = Very Heavy (> 75%)

D = Deciduous
C = Coniferous
E = Broadleaf Evergreen
M = Mixed
N = None

3 = Not Present
2 = Within 10 m 

1 = > 10 m
0 = On Bank



Project No. 09-0081-003 May 2010

Date: April 27, 2010 Time:  
Project: 0101-09-0081-003 Stream: Tributary 10

V. Visual Riparian Estimate Left Bank Right Bank Comments

Riparian Vegetation Cover

Vegetation Type D C E M N D C E M N
0 1 2 3 4 0 1 2 3 4

Big Trees (Trunk > 0.3 m DBH) X X
Small Trees (Trunk < 0.3 m DBH) X X

Vegetation Type D C E M N D C E M N
0 1 2 3 4 0 1 2 3 4

Woody Shrubs & Saplings X X
Non-Woody Herbs, Grasses, & Forbs X X

0 1 2 3 4 0 1 2 3 4
Woody Shrubs & Seedlings X X
Non-Woody Herbs, Grasses, & Forbs X X
Barren, Bare Dirt or Duff X X

Human Influence
0 1 2 3 0 1 2 3 Comments

Wall/Dike/Revetment/Riprap/Dam X X
Buildings X X
Pavement X X
Road/Railroad X X
Pipers (Inlet/Outlet) X X
Landfill/Trash X X
Park/Lawn X X
Row Crops X X
Pasture/Range/Hay Field X X
Logging Operation X X
Mining Activity X X
Additional Information:
Rip-rap located @ upper end of channel

CANOPY (> 5m High)

UNDERSTORY (0.5 to 5 m High)

GROUND COVER (< 0.5 m High)

0 = Absent        (0%)
1 = Spare          (<10%)
2 = Moderate   (10-40%)
3 = Heavy          (40-75%)
4 = Very Heavy (> 75%)

D = Deciduous
C = Coniferous
E = Broadleaf Evergreen
M = Mixed
N = None

3 = Not Present
2 = Within 10 m 

1 = > 10 m
0 = On Bank
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Hydrology WVHSA
Functions Reach Average

Tributary No. 1 0.59 0.59 0.39 0.54 0.53
Tributary No. 1-1 0.62 0.61 0.36 0.58 0.54
Tributary No. 4 0.55 0.55 0.32 0.44 0.47
Tributary No. 5 0.36 0.36 0.16 0.24 0.28
Tributary No. 6 0.61 0.62 0.47 0.60 0.58
Tributary No. 7a 0.48 0.46 0.43 0.44 0.45
Tributary No. 7b 0.70 0.68 0.64 0.65 0.67
Tributary No. 7-1 0.61 0.61 0.45 0.47 0.53
Tributary No. 7-3 0.69 0.66 0.51 0.57 0.61
Tributary No. 8 0.70 0.68 0.55 0.63 0.64
Tributary No. 9 0.58 0.51 0.38 0.47 0.49
Tributary No. 10 0.43 0.44 0.15 0.33 0.34

 

Impact Areas
Stream Code

Biogeochemical 
Functions

Plant Community 
Functions Habitat Function
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 0101-09-0081-003 May 2010

Project Name New Hill West Surface Mine NOTES: 
Project Number 0101-09-0081-003 Photo No.
Site Name  Tributary 1 Domanant vegetation includes: 
Assessment Date
Investigators KBWR
Reach Length

Type of Alteration % Score Weighted Average Percent Cover % Score Weighted Average Percent Cover % Score Weighted Average
unaltered 20 1.00 0.200 Greater than 90 10 1.00 0.100 Greater than 75 20 1.00 0.200
restored 0 0.75 0.000 70 to 90 10 0.75 0.075 50 to 75 25 0.75 0.188
incised/excess sediment in channel 50 0.50 0.250 50 to 69 25 0.50 0.125 25 to 49 30 0.50 0.150
dammed 0 0.10 0.000 20 to 49 25 0.25 0.063 10 to 24 25 0.25 0.063
channelized/straightened 30 0.10 0.030 10 to 19 15 0.10 0.015 less than 10 0 0.10 0.000
dredged 0 0.10 0.000 less than 10 15 0.00 0.000 Variable Score 0.600
channel >50% filled 0 0.00 0.000 Variable Score 0.378

Variable Score 0.480

Percent Slope % Score Weighted Average Percent Cover % Score Weighted Average Total Number in Reach
30 to 45 or unaltered 100 1.00 1.000 Greater than 50 0 1.00 0.000 1
(20 to 29) or (46 to 65) 0 0.75 0.000 20 to 50 15 0.50 0.075 Variable Score 0.143
10 to 19 0 0.50 0.000 10 to 19 15 0.10 0.015
(5 to 9) or (65 to 90) 0 0.25 0.000 less than 10 70 0.00 0.000
less than 5 0 0.10 0.000 Variable Score 0.090

Variable Score 1.000

Average % Cover of Herbaceous Vegetation (HERB)
USDA Texture % Score Weighted Average Percent Cover % Score Weighted Average Slope and Pools % Score Weighted Average

boulder and cobble 23 1.00 0.230 70 to 100 30 0.10 0.030
Greater than 4% slope with many 
step pools 100 1.00 1.000

gravel 52 0.75 0.390 less than 70 70 0.00 0.000
2 to 4% slope with common step 
pools 0 0.50 0.000

sand 18 0.50 0.090 Variable Score 0.030 1 to 1.9% slope with few step pools 0 0.10 0.000

silt 7 0.10 0.007
Less than 1% slope with no step 
pools 0 0.00 0.000

clay/pavement 0 0.00 0.000 Variable Score 1.000
Variable Score 0.717

Hydrology Functions 0.59
Land Cover  % Score Weighted Average Weighted Average Biogeochemical Functions 0.59
forest 70 1.00 0.700 0.500 Plant Community Functions 0.39
reclaimed mine (logging) 0 0.75 0.000 Variable Score 0.500 Habitat Functions 0.54
orchards 0 0.50 0.000 SCORE 0.53
pasture or hay 25 0.25 0.063
urban, roads 5 0.00 0.000

Variable Score 0.763 Hydrology Functions 0.56
Biogeochemical Functions 0.49
Plant Community Functions 0.12
Habitat Functions 0.50
SCORE 0.42

Average Percent Cover of Trees (TREE)

Average Percent Cover of Shrubs (SHRUB)

Total Number of Species

Score
0.14

Average Percent Cover of Detritus (DETRITUS)

Large Woody Debris in Channel (LWDEBRIS)

Trees and Shrubs

Stream Channel Alteration (CHANNELALT)

Land Cover Within Watershed (COVER)

Average Stream Sediment Size (SED)

465

Average Percent Slope of Watershed (SLOPE)

Herbaceous

Number of Native Species (COMP)

Channel Geomorphology (CHANNGEO)

3
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Project Name New Hill West Surface Mine NOTES: 
Project Number 0101-09-0081 Photo No.
Site Name  Tributary 1-1 Domanant vegetation includes: 
Assessment Date
Investigators KBWR
Reach Length

Type of Alteration % Score Weighted Average Percent Cover % Score Weighted Average Percent Cover % Score Weighted Average
unaltered 30 1.00 0.300 Greater than 90 0 1.00 0.000 Greater than 75 15 1.00 0.150
restored 0 0.75 0.000 70 to 90 10 0.75 0.075 50 to 75 30 0.75 0.225
incised/excess sediment in channel 70 0.50 0.350 50 to 69 10 0.50 0.050 25 to 49 30 0.50 0.150
dammed 0 0.10 0.000 20 to 49 40 0.25 0.100 10 to 24 25 0.25 0.063
channelized/straightened 0 0.10 0.000 10 to 19 0 0.10 0.000 less than 10 0 0.10 0.000
dredged 0 0.10 0.000 less than 10 40 0.00 0.000 Variable Score 0.588
channel >50% filled 0 0.00 0.000 Variable Score 0.225

Variable Score 0.650

Percent Slope % Score Weighted Average Percent Cover % Score Weighted Average Total Number in Reach
30 to 45 or unaltered 100 1.00 1.000 Greater than 50 0 1.00 0.000 1
(20 to 29) or (46 to 65) 0 0.75 0.000 20 to 50 20 0.50 0.100 Variable Score 0.205
10 to 19 0 0.50 0.000 10 to 19 20 0.10 0.020
(5 to 9) or (65 to 90) 0 0.25 0.000 less than 10 60 0.00 0.000
less than 5 0 0.10 0.000 Variable Score 0.120

Variable Score 1.000

Average % Cover of Herbaceous Vegetation (HERB)
USDA Texture % Score Weighted Average Percent Cover % Score Weighted Average Slope and Pools % Score Weighted Average

boulder and cobble 2 1.00 0.020 70 to 100 40 0.10 0.040
Greater than 4% slope with many 
step pools 90 1.00 0.900

gravel 31 0.75 0.233 less than 70 60 0.00 0.000
2 to 4% slope with common step 
pools 10 0.50 0.050

sand 42 0.50 0.210 Variable Score 0.040 1 to 1.9% slope with few step pools 0 0.10 0.000

silt 20 0.10 0.020
Less than 1% slope with no step 
pools 0 0.00 0.000

clay/pavement 5 0.00 0.000 Variable Score 0.950
Variable Score 0.483

Hydrology Functions 0.62
Land Cover  % Score Weighted Average Weighted Average Biogeochemical Functions 0.61
forest 60 1.00 0.600 0.250 Plant Community Functions 0.36
reclaimed mine (logging) 0 0.75 0.000 Variable Score 0.250 Habitat Functions 0.58
orchards 0 0.50 0.000 SCORE 0.54
pasture or hay 40 0.25 0.100
urban, roads 0 0.00 0.000

Variable Score 0.700 Hydrology Functions 0.60
Biogeochemical Functions 0.54
Plant Community Functions 0.16
Habitat Functions 0.56
SCORE 0.46

Average Percent Cover of Trees (TREE)

Average Percent Cover of Shrubs (SHRUB)

Total Number of Species

Score
0.21

Average Percent Cover of Detritus (DETRITUS)

Large Woody Debris in Channel (LWDEBRIS)

Trees and Shrubs

Stream Channel Alteration (CHANNELALT)

Land Cover Within Watershed (COVER)

Average Stream Sediment Size (SED)

325

Average Percent Slope of Watershed (SLOPE)

Herbaceous

Number of Native Species (COMP)

Channel Geomorphology (CHANNGEO)

2

Page 3
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Project Name New Hill West Surface Mine NOTES: 
Project Number 0101-09-0081 Photo No.
Site Name  Tributary 4 Domanant vegetation includes: 
Assessment Date
Investigators KBWR
Reach Length

Type of Alteration % Score Weighted Average Percent Cover % Score Weighted Average Percent Cover % Score Weighted Average
unaltered 15 1.00 0.150 Greater than 90 10 1.00 0.100 Greater than 75 10 1.00 0.100
restored 0 0.75 0.000 70 to 90 5 0.75 0.038 50 to 75 30 0.75 0.225
incised/excess sediment in channel 15 0.50 0.075 50 to 69 15 0.50 0.075 25 to 49 50 0.50 0.250
dammed 0 0.10 0.000 20 to 49 10 0.25 0.025 10 to 24 10 0.25 0.025
channelized/straightened 70 0.10 0.070 10 to 19 10 0.10 0.010 less than 10 0 0.10 0.000
dredged 0 0.10 0.000 less than 10 50 0.00 0.000 Variable Score 0.600
channel >50% filled 0 0.00 0.000 Variable Score 0.248

Variable Score 0.295

Percent Slope % Score Weighted Average Percent Cover % Score Weighted Average Total Number in Reach
30 to 45 or unaltered 100 1.00 1.000 Greater than 50 0 1.00 0.000 5
(20 to 29) or (46 to 65) 0 0.75 0.000 20 to 50 0 0.50 0.000 Variable Score 0.790
10 to 19 0 0.50 0.000 10 to 19 50 0.10 0.050
(5 to 9) or (65 to 90) 0 0.25 0.000 less than 10 50 0.00 0.000
less than 5 0 0.10 0.000 Variable Score 0.050

Variable Score 1.000

Average % Cover of Herbaceous Vegetation (HERB)
USDA Texture % Score Weighted Average Percent Cover % Score Weighted Average Slope and Pools % Score Weighted Average

boulder and cobble 46 1.00 0.460 70 to 100 50 0.10 0.050
Greater than 4% slope with many 
step pools 100 1.00 1.000

gravel 26 0.75 0.195 less than 70 50 0.00 0.000
2 to 4% slope with common step 
pools 0 0.50 0.000

sand 8 0.50 0.040 Variable Score 0.050 1 to 1.9% slope with few step pools 0 0.10 0.000

silt 20 0.10 0.020
Less than 1% slope with no step 
pools 0 0.00 0.000

clay/pavement 0 0.00 0.000 Variable Score 1.000
Variable Score 0.715

Hydrology Functions 0.55
Land Cover  % Score Weighted Average Weighted Average Biogeochemical Functions 0.55
forest 50 1.00 0.500 0.750 Plant Community Functions 0.32
reclaimed mine (logging) 0 0.75 0.000 Variable Score 0.750 Habitat Functions 0.44
orchards 0 0.50 0.000 SCORE 0.47
pasture or hay 50 0.25 0.125
urban, roads 0 0.00 0.000

Variable Score 0.625 Hydrology Functions 0.54
Biogeochemical Functions 0.55
Plant Community Functions 0.12
Habitat Functions 0.43
SCORE 0.41

Herbaceous

Number of Native Species (COMP)

Channel Geomorphology (CHANNGEO)

4

Stream Channel Alteration (CHANNELALT)

Land Cover Within Watershed (COVER)

Average Stream Sediment Size (SED)

422

Average Percent Slope of Watershed (SLOPE)

Average Percent Cover of Trees (TREE)

Average Percent Cover of Shrubs (SHRUB)

Total Number of Species

Score
0.79

Average Percent Cover of Detritus (DETRITUS)

Large Woody Debris in Channel (LWDEBRIS)

Trees and Shrubs
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Project Name New Hill West Surface Mine NOTES: 
Project Number 0101-09-0081 Photo No.
Site Name  Tributary 5 Domanant vegetation includes: 
Assessment Date
Investigators KBWR
Reach Length

Type of Alteration % Score Weighted Average Percent Cover % Score Weighted Average Percent Cover % Score Weighted Average
unaltered 0 1.00 0.000 Greater than 90 0 1.00 0.000 Greater than 75 10 1.00 0.100
restored 0 0.75 0.000 70 to 90 10 0.75 0.075 50 to 75 30 0.75 0.225
incised/excess sediment in channel 0 0.50 0.000 50 to 69 20 0.50 0.100 25 to 49 50 0.50 0.250
dammed 0 0.10 0.000 20 to 49 20 0.25 0.050 10 to 24 10 0.25 0.025
channelized/straightened 100 0.10 0.100 10 to 19 0 0.10 0.000 less than 10 0 0.10 0.000
dredged 0 0.10 0.000 less than 10 50 0.00 0.000 Variable Score 0.600
channel >50% filled 0 0.00 0.000 Variable Score 0.225

Variable Score 0.100

Percent Slope % Score Weighted Average Percent Cover % Score Weighted Average Total Number in Reach
30 to 45 or unaltered 100 1.00 1.000 Greater than 50 0 1.00 0.000 0
(20 to 29) or (46 to 65) 0 0.75 0.000 20 to 50 0 0.50 0.000 Variable Score 0.000
10 to 19 0 0.50 0.000 10 to 19 50 0.10 0.050
(5 to 9) or (65 to 90) 0 0.25 0.000 less than 10 50 0.00 0.000
less than 5 0 0.10 0.000 Variable Score 0.050

Variable Score 1.000

Average % Cover of Herbaceous Vegetation (HERB)
USDA Texture % Score Weighted Average Percent Cover % Score Weighted Average Slope and Pools % Score Weighted Average

boulder and cobble 67 1.00 0.670 70 to 100 50 0.10 0.050
Greater than 4% slope with many 
step pools 100 1.00 1.000

gravel 28 0.75 0.210 less than 70 50 0.00 0.000
2 to 4% slope with common step 
pools 0 0.50 0.000

sand 5 0.50 0.025 Variable Score 0.050 1 to 1.9% slope with few step pools 0 0.10 0.000

silt 0 0.10 0.000
Less than 1% slope with no step 
pools 0 0.00 0.000

clay/pavement 0 0.00 0.000 Variable Score 1.000
Variable Score 0.905

Hydrology Functions 0.36
Land Cover  % Score Weighted Average Weighted Average Biogeochemical Functions 0.36
forest 50 1.00 0.500 0.500 Plant Community Functions 0.16
reclaimed mine (logging) 0 0.75 0.000 Variable Score 0.500 Habitat Functions 0.24
orchards 0 0.50 0.000 SCORE 0.28
pasture or hay 50 0.25 0.125
urban, roads 0 0.00 0.000

Variable Score 0.625 Hydrology Functions 0.35
Biogeochemical Functions 0.30
Plant Community Functions 0.07
Habitat Functions 0.23
SCORE 0.24

Average Percent Cover of Trees (TREE)

Average Percent Cover of Shrubs (SHRUB)

Total Number of Species

Score
0.00

Average Percent Cover of Detritus (DETRITUS)

Large Woody Debris in Channel (LWDEBRIS)

Trees and Shrubs

Stream Channel Alteration (CHANNELALT)

Land Cover Within Watershed (COVER)

Average Stream Sediment Size (SED)

86

Average Percent Slope of Watershed (SLOPE)

Herbaceous

Number of Native Species (COMP)

Channel Geomorphology (CHANNGEO)

3
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 0101-09-0081-003 May 2010

Project Name New Hill West Surface Mine NOTES: 
Project Number 0101-09-0081 Photo No.
Site Name  Tributary 6 Domanant vegetation includes: 
Assessment Date
Investigators KBWR
Reach Length

Type of Alteration % Score Weighted Average Percent Cover % Score Weighted Average Percent Cover % Score Weighted Average
unaltered 45 1.00 0.450 Greater than 90 0 1.00 0.000 Greater than 75 15 1.00 0.150
restored 0 0.75 0.000 70 to 90 0 0.75 0.000 50 to 75 30 0.75 0.225
incised/excess sediment in channel 40 0.50 0.200 50 to 69 25 0.50 0.125 25 to 49 20 0.50 0.100
dammed 0 0.10 0.000 20 to 49 25 0.25 0.063 10 to 24 20 0.25 0.050
channelized/straightened 15 0.10 0.015 10 to 19 25 0.10 0.025 less than 10 15 0.10 0.015
dredged 0 0.10 0.000 less than 10 25 0.00 0.000 Variable Score 0.540
channel >50% filled 0 0.00 0.000 Variable Score 0.213

Variable Score 0.665

Percent Slope % Score Weighted Average Percent Cover % Score Weighted Average Total Number in Reach
30 to 45 or unaltered 90 1.00 0.900 Greater than 50 0 1.00 0.000 5
(20 to 29) or (46 to 65) 0 0.75 0.000 20 to 50 0 0.50 0.000 Variable Score 0.586
10 to 19 10 0.50 0.050 10 to 19 50 0.10 0.050
(5 to 9) or (65 to 90) 0 0.25 0.000 less than 10 50 0.00 0.000
less than 5 0 0.10 0.000 Variable Score 0.050

Variable Score 0.950

Average % Cover of Herbaceous Vegetation (HERB)
USDA Texture % Score Weighted Average Percent Cover % Score Weighted Average Slope and Pools % Score Weighted Average

boulder and cobble 6 1.00 0.060 70 to 100 70 0.10 0.070
Greater than 4% slope with many 
step pools 100 1.00 1.000

gravel 38 0.75 0.285 less than 70 30 0.00 0.000
2 to 4% slope with common step 
pools 0 0.50 0.000

sand 26 0.50 0.130 Variable Score 0.070 1 to 1.9% slope with few step pools 0 0.10 0.000

silt 20 0.10 0.020
Less than 1% slope with no step 
pools 0 0.00 0.000

clay/pavement 10 0.00 0.000 Variable Score 1.000
Variable Score 0.495

Hydrology Functions 0.61
Land Cover  % Score Weighted Average Weighted Average Biogeochemical Functions 0.62
forest 20 1.00 0.200 0.750 Plant Community Functions 0.47
reclaimed mine 10 0.75 0.075 Variable Score 0.750 Habitat Functions 0.60
orchards 0 0.50 0.000 SCORE 0.58
pasture or hay 70 0.25 0.175
urban, roads 0 0.00 0.000

Variable Score 0.450 Hydrology Functions 0.60
Biogeochemical Functions 0.61
Plant Community Functions 0.22
Habitat Functions 0.59
SCORE 0.50

Herbaceous

Number of Native Species (COMP)

Channel Geomorphology (CHANNGEO)

4

Stream Channel Alteration (CHANNELALT)

Land Cover Within Watershed (COVER)

Average Stream Sediment Size (SED)

569

Average Percent Slope of Watershed (SLOPE)

Average Percent Cover of Trees (TREE)

Average Percent Cover of Shrubs (SHRUB)

Total Number of Species

Score
0.59

Average Percent Cover of Detritus (DETRITUS)

Large Woody Debris in Channel (LWDEBRIS)

Trees and Shrubs
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 0101-09-0081-003 May 2010

Project Name New Hill West Surface Mine NOTES: Ninth Left Descending Unnamed Tributary of Scotts Run (Tributary No. 7)
Project Number 0101-09-0081 Photo No.
Site Name  Tributary 7a Domanant vegetation includes: 
Assessment Date
Investigators KBWR
Reach Length

Type of Alteration % Score Weighted Average Percent Cover % Score Weighted Average Percent Cover % Score Weighted Average
unaltered 30 1.00 0.300 Greater than 90 0 1.00 0.000 Greater than 75 20 1.00 0.200
restored 0 0.75 0.000 70 to 90 20 0.75 0.150 50 to 75 25 0.75 0.188
incised/excess sediment in channel 0 0.50 0.000 50 to 69 25 0.50 0.125 25 to 49 25 0.50 0.125
dammed 0 0.10 0.000 20 to 49 25 0.25 0.063 10 to 24 10 0.25 0.025
channelized/straightened 70 0.10 0.070 10 to 19 10 0.10 0.010 less than 10 20 0.10 0.020
dredged 0 0.10 0.000 less than 10 20 0.00 0.000 Variable Score 0.558
channel >50% filled 0 0.00 0.000 Variable Score 0.348

Variable Score 0.370

Percent Slope % Score Weighted Average Percent Cover % Score Weighted Average Total Number in Reach
30 to 45 or unaltered 90 1.00 0.900 Greater than 50 10 1.00 0.100 1
(20 to 29) or (46 to 65) 0 0.75 0.000 20 to 50 10 0.50 0.050 Variable Score 0.480
10 to 19 10 0.50 0.050 10 to 19 10 0.10 0.010
(5 to 9) or (65 to 90) 0 0.25 0.000 less than 10 70 0.00 0.000
less than 5 0 0.10 0.000 Variable Score 0.160

Variable Score 0.950

Average % Cover of Herbaceous Vegetation (HERB)
USDA Texture % Score Weighted Average Percent Cover % Score Weighted Average Slope and Pools % Score Weighted Average

boulder and cobble 75 1.00 0.750 70 to 100 15 0.10 0.015
Greater than 4% slope with many 
step pools 0 1.00 0.000

gravel 10 0.75 0.075 less than 70 85 0.00 0.000
2 to 4% slope with common step 
pools 100 0.50 0.500

sand 5 0.50 0.025 Variable Score 0.015 1 to 1.9% slope with few step pools 0 0.10 0.000

silt 5 0.10 0.005
Less than 1% slope with no step 
pools 0 0.00 0.000

clay/pavement 5 0.00 0.000 Variable Score 0.500
Variable Score 0.855

Hydrology Functions 0.53
Land Cover  % Score Weighted Average Weighted Average Biogeochemical Functions 0.49
forest 70 1.00 0.700 1.000 Plant Community Functions 0.43
reclaimed mine (logging) 10 0.75 0.075 Variable Score 1.000 Habitat Functions 0.47
orchards 0 0.50 0.000 SCORE 0.48
pasture or hay 15 0.25 0.038
urban, roads 5 0.00 0.000

Variable Score 0.813 Hydrology Functions 0.50
Biogeochemical Functions 0.44
Plant Community Functions 0.07
Habitat Functions 0.44
SCORE 0.37

Average Percent Cover of Trees (TREE)

Average Percent Cover of Shrubs (SHRUB)

Total Number of Species

Score
0.48

Average Percent Cover of Detritus (DETRITUS)

Large Woody Debris in Channel (LWDEBRIS)

Trees and Shrubs

Stream Channel Alteration (CHANNELALT)

Land Cover Within Watershed (COVER)

Average Stream Sediment Size (SED)

139

Average Percent Slope of Watershed (SLOPE)

Herbaceous

Number of Native Species (COMP)

Channel Geomorphology (CHANNGEO)

5
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 0101-09-0081-003 May 2010

Project Name New Hill West Surface Mine NOTES: Second Right Unnamed Tributary of the Ninth Left Descending Unnamed Tributary of Scotts Run (Tributary 7
Project Number 0101-09-0081 Photo No.
Site Name  Tributary 7b Domanant vegetation includes: 
Assessment Date
Investigators KBWR
Reach Length

Type of Alteration % Score Weighted Average Percent Cover % Score Weighted Average Percent Cover % Score Weighted Average
unaltered 50 1.00 0.500 Greater than 90 0 1.00 0.000 Greater than 75 10 1.00 0.100
restored 0 0.75 0.000 70 to 90 20 0.75 0.150 50 to 75 25 0.75 0.188
incised/excess sediment in channel 50 0.50 0.250 50 to 69 25 0.50 0.125 25 to 49 30 0.50 0.150
dammed 0 0.10 0.000 20 to 49 25 0.25 0.063 10 to 24 25 0.25 0.063
channelized/straightened 0 0.10 0.000 10 to 19 10 0.10 0.010 less than 10 10 0.10 0.010
dredged 0 0.10 0.000 less than 10 20 0.00 0.000 Variable Score 0.510
channel >50% filled 0 0.00 0.000 Variable Score 0.348

Variable Score 0.750

Percent Slope % Score Weighted Average Percent Cover % Score Weighted Average Total Number in Reach
30 to 45 or unaltered 100 1.00 1.000 Greater than 50 25 1.00 0.250 8
(20 to 29) or (46 to 65) 0 0.75 0.000 20 to 50 10 0.50 0.050 Variable Score 0.386
10 to 19 0 0.50 0.000 10 to 19 10 0.10 0.010
(5 to 9) or (65 to 90) 0 0.25 0.000 less than 10 55 0.00 0.000
less than 5 0 0.10 0.000 Variable Score 0.310

Variable Score 1.000

Average % Cover of Herbaceous Vegetation (HERB)
USDA Texture % Score Weighted Average Percent Cover % Score Weighted Average Slope and Pools % Score Weighted Average

boulder and cobble 3 1.00 0.030 70 to 100 20 0.10 0.020
Greater than 4% slope with many 
step pools 100 1.00 1.000

gravel 29 0.75 0.218 less than 70 80 0.00 0.000
2 to 4% slope with common step 
pools 0 0.50 0.000

sand 42 0.50 0.210 Variable Score 0.020 1 to 1.9% slope with few step pools 0 0.10 0.000

silt 20 0.10 0.020
Less than 1% slope with no step 
pools 0 0.00 0.000

clay/pavement 6 0.00 0.000 Variable Score 1.000
Variable Score 0.478

Hydrology Functions 0.70
Land Cover  % Score Weighted Average Weighted Average Biogeochemical Functions 0.68
forest 45 1.00 0.450 1.000 Plant Community Functions 0.64
reclaimed mine (logging) 25 0.75 0.188 Variable Score 1.000 Habitat Functions 0.65
orchards 0 0.50 0.000 SCORE 0.67
pasture or hay 20 0.25 0.050
urban, roads 0 0.00 0.000

Variable Score 0.688 Hydrology Functions 0.64
Biogeochemical Functions 0.60
Plant Community Functions 0.12
Habitat Functions 0.62
SCORE 0.50

Herbaceous

Number of Native Species (COMP)

Channel Geomorphology (CHANNGEO)

5

Stream Channel Alteration (CHANNELALT)

Land Cover Within Watershed (COVER)

Average Stream Sediment Size (SED)

1383

Average Percent Slope of Watershed (SLOPE)

Average Percent Cover of Trees (TREE)

Average Percent Cover of Shrubs (SHRUB)

Total Number of Species

Score
0.39

Average Percent Cover of Detritus (DETRITUS)

Large Woody Debris in Channel (LWDEBRIS)

Trees and Shrubs
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 0101-09-0081-003 May 2010

Project Name New Hill West Surface Mine NOTES: 
Project Number 0101-09-0081 Photo No.
Site Name  Tributary 7-1 Domanant vegetation includes: 
Assessment Date
Investigators KBWR
Reach Length

Type of Alteration % Score Weighted Average Percent Cover % Score Weighted Average Percent Cover % Score Weighted Average
unaltered 0 1.00 0.000 Greater than 90 0 1.00 0.000 Greater than 75 0 1.00 0.000
restored 0 0.75 0.000 70 to 90 0 0.75 0.000 50 to 75 25 0.75 0.188
incised/excess sediment in channel 100 0.50 0.500 50 to 69 25 0.50 0.125 25 to 49 25 0.50 0.125
dammed 0 0.10 0.000 20 to 49 25 0.25 0.063 10 to 24 25 0.25 0.063
channelized/straightened 0 0.10 0.000 10 to 19 25 0.10 0.025 less than 10 25 0.10 0.025
dredged 0 0.10 0.000 less than 10 25 0.00 0.000 Variable Score 0.400
channel >50% filled 0 0.00 0.000 Variable Score 0.213

Variable Score 0.500

Percent Slope % Score Weighted Average Percent Cover % Score Weighted Average Total Number in Reach
30 to 45 or unaltered 100 1.00 1.000 Greater than 50 50 1.00 0.500 0
(20 to 29) or (46 to 65) 0 0.75 0.000 20 to 50 50 0.50 0.250 Variable Score 0.000
10 to 19 0 0.50 0.000 10 to 19 0 0.10 0.000
(5 to 9) or (65 to 90) 0 0.25 0.000 less than 10 0 0.00 0.000
less than 5 0 0.10 0.000 Variable Score 0.750

Variable Score 1.000

Average % Cover of Herbaceous Vegetation (HERB)
USDA Texture % Score Weighted Average Percent Cover % Score Weighted Average Slope and Pools % Score Weighted Average

boulder and cobble 0 1.00 0.000 70 to 100 0 0.10 0.000
Greater than 4% slope with many 
step pools 100 1.00 1.000

gravel 25 0.75 0.188 less than 70 100 0.00 0.000
2 to 4% slope with common step 
pools 0 0.50 0.000

sand 25 0.50 0.125 Variable Score 0.000 1 to 1.9% slope with few step pools 0 0.10 0.000

silt 25 0.10 0.025
Less than 1% slope with no step 
pools 0 0.00 0.000

clay/pavement 25 0.00 0.000 Variable Score 1.000
Variable Score 0.338

Hydrology Functions 0.61
Land Cover  % Score Weighted Average Weighted Average Biogeochemical Functions 0.61
forest 0 1.00 0.000 0.250 Plant Community Functions 0.45
reclaimed mine (logging) 100 0.75 0.750 Variable Score 0.250 Habitat Functions 0.47
orchards 0 0.50 0.000 SCORE 0.53
pasture or hay 0 0.25 0.000
urban, roads 0 0.00 0.000

Variable Score 0.750 Hydrology Functions 0.54
Biogeochemical Functions 0.45
Plant Community Functions 0.00
Habitat Functions 0.46
SCORE 0.36

Herbaceous

Number of Native Species (COMP)

Channel Geomorphology (CHANNGEO)

2

Stream Channel Alteration (CHANNELALT)

Land Cover Within Watershed (COVER)

Average Stream Sediment Size (SED)

37

Average Percent Slope of Watershed (SLOPE)

Average Percent Cover of Trees (TREE)

Average Percent Cover of Shrubs (SHRUB)

Total Number of Species

Score
0.00

Average Percent Cover of Detritus (DETRITUS)

Large Woody Debris in Channel (LWDEBRIS)

Trees and Shrubs
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 0101-09-0081-003 May 2010

Project Name New Hill West Surface Mine NOTES: 
Project Number 0101-09-0081 Photo No.
Site Name  Tributary 7-3 Domanant vegetation includes: 
Assessment Date
Investigators KBWR
Reach Length

Type of Alteration % Score Weighted Average Percent Cover % Score Weighted Average Percent Cover % Score Weighted Average
unaltered 40 1.00 0.400 Greater than 90 0 1.00 0.000 Greater than 75 0 1.00 0.000
restored 0 0.75 0.000 70 to 90 0 0.75 0.000 50 to 75 25 0.75 0.188
incised/excess sediment in channel 60 0.50 0.300 50 to 69 25 0.50 0.125 25 to 49 25 0.50 0.125
dammed 0 0.10 0.000 20 to 49 25 0.25 0.063 10 to 24 25 0.25 0.063
channelized/straightened 0 0.10 0.000 10 to 19 25 0.10 0.025 less than 10 25 0.10 0.025
dredged 0 0.10 0.000 less than 10 25 0.00 0.000 Variable Score 0.400
channel >50% filled 0 0.00 0.000 Variable Score 0.213

Variable Score 0.700

Percent Slope % Score Weighted Average Percent Cover % Score Weighted Average Total Number in Reach
30 to 45 or unaltered 100 1.00 1.000 Greater than 50 25 1.00 0.250 1
(20 to 29) or (46 to 65) 0 0.75 0.000 20 to 50 25 0.50 0.125 Variable Score 0.319
10 to 19 0 0.50 0.000 10 to 19 25 0.10 0.025
(5 to 9) or (65 to 90) 0 0.25 0.000 less than 10 25 0.00 0.000
less than 5 0 0.10 0.000 Variable Score 0.400

Variable Score 1.000

Average % Cover of Herbaceous Vegetation (HERB)
USDA Texture % Score Weighted Average Percent Cover % Score Weighted Average Slope and Pools % Score Weighted Average

boulder and cobble 0 1.00 0.000 70 to 100 0 0.10 0.000
Greater than 4% slope with many 
step pools 100 1.00 1.000

gravel 0 0.75 0.000 less than 70 100 0.00 0.000
2 to 4% slope with common step 
pools 0 0.50 0.000

sand 0 0.50 0.000 Variable Score 0.000 1 to 1.9% slope with few step pools 0 0.10 0.000

silt 0 0.10 0.000
Less than 1% slope with no step 
pools 0 0.00 0.000

clay/pavement 100 0.00 0.000 Variable Score 1.000
Variable Score 0.000

Hydrology Functions 0.69
Land Cover  % Score Weighted Average Weighted Average Biogeochemical Functions 0.66
forest 25 1.00 0.250 0.500 Plant Community Functions 0.51
reclaimed mine (logging) 75 0.75 0.563 Variable Score 0.500 Habitat Functions 0.57
orchards 0 0.50 0.000 SCORE 0.61
pasture or hay 0 0.25 0.000
urban, roads 0 0.00 0.000

Variable Score 0.813 Hydrology Functions 0.64
Biogeochemical Functions 0.58
Plant Community Functions 0.00
Habitat Functions 0.55
SCORE 0.44

Average Percent Cover of Trees (TREE)

Average Percent Cover of Shrubs (SHRUB)

Total Number of Species

Score
0.32

Average Percent Cover of Detritus (DETRITUS)

Large Woody Debris in Channel (LWDEBRIS)

Trees and Shrubs

Stream Channel Alteration (CHANNELALT)

Land Cover Within Watershed (COVER)

Average Stream Sediment Size (SED)

209

Average Percent Slope of Watershed (SLOPE)

Herbaceous

Number of Native Species (COMP)

Channel Geomorphology (CHANNGEO)

3
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 0101-09-0081-003 May 2010

Project Name New Hill West Surface Mine NOTES: 
Project Number 0101-09-0081 Photo No.
Site Name  Tributary 8 Domanant vegetation includes: 
Assessment Date
Investigators KBWR
Reach Length

Type of Alteration % Score Weighted Average Percent Cover % Score Weighted Average Percent Cover % Score Weighted Average
unaltered 50 1.00 0.500 Greater than 90 0 1.00 0.000 Greater than 75 10 1.00 0.100
restored 0 0.75 0.000 70 to 90 20 0.75 0.150 50 to 75 20 0.75 0.150
incised/excess sediment in channel 40 0.50 0.200 50 to 69 25 0.50 0.125 25 to 49 40 0.50 0.200
dammed 0 0.10 0.000 20 to 49 20 0.25 0.050 10 to 24 25 0.25 0.063
channelized/straightened 10 0.10 0.010 10 to 19 5 0.10 0.005 less than 10 5 0.10 0.005
dredged 0 0.10 0.000 less than 10 30 0.00 0.000 Variable Score 0.518
channel >50% filled 0 0.00 0.000 Variable Score 0.330

Variable Score 0.710

Percent Slope % Score Weighted Average Percent Cover % Score Weighted Average Total Number in Reach
30 to 45 or unaltered 100 1.00 1.000 Greater than 50 0 1.00 0.000 1
(20 to 29) or (46 to 65) 0 0.75 0.000 20 to 50 30 0.50 0.150 Variable Score 0.480
10 to 19 0 0.50 0.000 10 to 19 40 0.10 0.040
(5 to 9) or (65 to 90) 0 0.25 0.000 less than 10 30 0.00 0.000
less than 5 0 0.10 0.000 Variable Score 0.190

Variable Score 1.000

Average % Cover of Herbaceous Vegetation (HERB)
USDA Texture % Score Weighted Average Percent Cover % Score Weighted Average Slope and Pools % Score Weighted Average

boulder and cobble 10 1.00 0.100 70 to 100 25 0.10 0.025
Greater than 4% slope with many 
step pools 100 1.00 1.000

gravel 15 0.75 0.113 less than 70 75 0.00 0.000
2 to 4% slope with common step 
pools 0 0.50 0.000

sand 5 0.50 0.025 Variable Score 0.025 1 to 1.9% slope with few step pools 0 0.10 0.000

silt 0 0.10 0.000
Less than 1% slope with no step 
pools 0 0.00 0.000

clay/pavement 70 0.00 0.000 Variable Score 1.000
Variable Score 0.238

Hydrology Functions 0.70
Land Cover  % Score Weighted Average Weighted Average Biogeochemical Functions 0.68
forest 70 1.00 0.700 0.750 Plant Community Functions 0.55
reclaimed mine (logging) 0 0.75 0.000 Variable Score 0.750 Habitat Functions 0.63
orchards 0 0.50 0.000 SCORE 0.64
pasture or hay 25 0.25 0.063
urban, roads 5 0.00 0.000

Variable Score 0.763 Hydrology Functions 0.66
Biogeochemical Functions 0.62
Plant Community Functions 0.13
Habitat Functions 0.60
SCORE 0.50

Average Percent Cover of Trees (TREE)

Average Percent Cover of Shrubs (SHRUB)

Total Number of Species

Score
0.48

Average Percent Cover of Detritus (DETRITUS)

Large Woody Debris in Channel (LWDEBRIS)

Trees and Shrubs

Stream Channel Alteration (CHANNELALT)

Land Cover Within Watershed (COVER)

Average Stream Sediment Size (SED)

139

Average Percent Slope of Watershed (SLOPE)

Herbaceous

Number of Native Species (COMP)

Channel Geomorphology (CHANNGEO)

4
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 0101-09-0081-003 May 2010

Project Name New Hill West Surface Mine NOTES: 
Project Number 0101-09-0081 Photo No.
Site Name  Tributary 9 Domanant vegetation includes: 
Assessment Date
Investigators KBWR
Reach Length

Type of Alteration % Score Weighted Average Percent Cover % Score Weighted Average Percent Cover % Score Weighted Average
unaltered 0 1.00 0.000 Greater than 90 0 1.00 0.000 Greater than 75 10 1.00 0.100
restored 0 0.75 0.000 70 to 90 15 0.75 0.113 50 to 75 35 0.75 0.263
incised/excess sediment in channel 65 0.50 0.325 50 to 69 25 0.50 0.125 25 to 49 30 0.50 0.150
dammed 0 0.10 0.000 20 to 49 25 0.25 0.063 10 to 24 20 0.25 0.050
channelized/straightened 35 0.10 0.035 10 to 19 5 0.10 0.005 less than 10 5 0.10 0.005
dredged 0 0.10 0.000 less than 10 30 0.00 0.000 Variable Score 0.568
channel >50% filled 0 0.00 0.000 Variable Score 0.305

Variable Score 0.360

Percent Slope % Score Weighted Average Percent Cover % Score Weighted Average Total Number in Reach
30 to 45 or unaltered 100 1.00 1.000 Greater than 50 10 1.00 0.100 2
(20 to 29) or (46 to 65) 0 0.75 0.000 20 to 50 10 0.50 0.050 Variable Score 1.000
10 to 19 0 0.50 0.000 10 to 19 20 0.10 0.020
(5 to 9) or (65 to 90) 0 0.25 0.000 less than 10 60 0.00 0.000
less than 5 0 0.10 0.000 Variable Score 0.170

Variable Score 1.000

Average % Cover of Herbaceous Vegetation (HERB)
USDA Texture % Score Weighted Average Percent Cover % Score Weighted Average Slope and Pools % Score Weighted Average

boulder and cobble 25 1.00 0.250 70 to 100 40 0.10 0.040
Greater than 4% slope with many 
step pools 0 1.00 0.000

gravel 35 0.75 0.263 less than 70 60 0.00 0.000
2 to 4% slope with common step 
pools 100 0.50 0.500

sand 20 0.50 0.100 Variable Score 0.040 1 to 1.9% slope with few step pools 0 0.10 0.000

silt 10 0.10 0.010
Less than 1% slope with no step 
pools 0 0.00 0.000

clay/pavement 10 0.00 0.000 Variable Score 0.500
Variable Score 0.623

Hydrology Functions 0.58
Land Cover  % Score Weighted Average Weighted Average Biogeochemical Functions 0.51
forest 60 1.00 0.600 0.750 Plant Community Functions 0.38
reclaimed mine (logging) 0 0.75 0.000 Variable Score 0.750 Habitat Functions 0.47
orchards 0 0.50 0.000 SCORE 0.49
pasture or hay 35 0.25 0.088
urban, roads 5 0.00 0.000

Variable Score 0.688 Hydrology Functions 0.55
Biogeochemical Functions 0.52
Plant Community Functions 0.12
Habitat Functions 0.45
SCORE 0.41

Herbaceous

Number of Native Species (COMP)

Channel Geomorphology (CHANNGEO)

4

Stream Channel Alteration (CHANNELALT)

Land Cover Within Watershed (COVER)

Average Stream Sediment Size (SED)

127

Average Percent Slope of Watershed (SLOPE)

Average Percent Cover of Trees (TREE)

Average Percent Cover of Shrubs (SHRUB)

Total Number of Species

Score
1.05

Average Percent Cover of Detritus (DETRITUS)

Large Woody Debris in Channel (LWDEBRIS)

Trees and Shrubs
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 0101-09-0081-003 May 2010

Project Name New Hill West Surface Mine NOTES: 
Project Number 0101-09-0081 Photo No.
Site Name  Tributary 10 Domanant vegetation includes: 
Assessment Date
Investigators KBWR
Reach Length

Type of Alteration % Score Weighted Average Percent Cover % Score Weighted Average Percent Cover % Score Weighted Average
unaltered 5 1.00 0.050 Greater than 90 0 1.00 0.000 Greater than 75 15 1.00 0.150
restored 0 0.75 0.000 70 to 90 0 0.75 0.000 50 to 75 30 0.75 0.225
incised/excess sediment in channel 0 0.50 0.000 50 to 69 25 0.50 0.125 25 to 49 20 0.50 0.100
dammed 0 0.10 0.000 20 to 49 25 0.25 0.063 10 to 24 20 0.25 0.050
channelized/straightened 95 0.10 0.095 10 to 19 25 0.10 0.025 less than 10 15 0.10 0.015
dredged 0 0.10 0.000 less than 10 25 0.00 0.000 Variable Score 0.540
channel >50% filled 0 0.00 0.000 Variable Score 0.213

Variable Score 0.145

Percent Slope % Score Weighted Average Percent Cover % Score Weighted Average Total Number in Reach
30 to 45 or unaltered 30 1.00 0.300 Greater than 50 0 1.00 0.000 4
(20 to 29) or (46 to 65) 0 0.75 0.000 20 to 50 0 0.50 0.000 Variable Score 1.000
10 to 19 30 0.50 0.150 10 to 19 30 0.10 0.030
(5 to 9) or (65 to 90) 40 0.25 0.100 less than 10 70 0.00 0.000
less than 5 0 0.10 0.000 Variable Score 0.030

Variable Score 0.550

Average % Cover of Herbaceous Vegetation (HERB)
USDA Texture % Score Weighted Average Percent Cover % Score Weighted Average Slope and Pools % Score Weighted Average

boulder and cobble 95 1.00 0.950 70 to 100 70 0.10 0.070
Greater than 4% slope with many 
step pools 100 1.00 1.000

gravel 3 0.75 0.023 less than 70 30 0.00 0.000
2 to 4% slope with common step 
pools 0 0.50 0.000

sand 2 0.50 0.010 Variable Score 0.070 1 to 1.9% slope with few step pools 0 0.10 0.000

silt 0 0.10 0.000
Less than 1% slope with no step 
pools 0 0.00 0.000

clay/pavement 0 0.00 0.000 Variable Score 1.000
Variable Score 0.983

Hydrology Functions 0.43
Land Cover  % Score Weighted Average Weighted Average Biogeochemical Functions 0.44
forest 30 1.00 0.300 0.250 Plant Community Functions 0.15
reclaimed mine 60 0.75 0.450 Variable Score 0.250 Habitat Functions 0.33
orchards 0 0.50 0.000 SCORE 0.34
pasture or hay 10 0.25 0.025
urban, roads 0 0.00 0.000

Variable Score 0.775 Hydrology Functions 0.42
Biogeochemical Functions 0.47
Plant Community Functions 0.10
Habitat Functions 0.33
SCORE 0.33

Herbaceous

Number of Native Species (COMP)

Channel Geomorphology (CHANNGEO)

2

Stream Channel Alteration (CHANNELALT)

Land Cover Within Watershed (COVER)

Average Stream Sediment Size (SED)

217

Average Percent Slope of Watershed (SLOPE)

Average Percent Cover of Trees (TREE)

Average Percent Cover of Shrubs (SHRUB)

Total Number of Species

Score
1.23

Average Percent Cover of Detritus (DETRITUS)

Large Woody Debris in Channel (LWDEBRIS)

Trees and Shrubs
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Tributary No. 1 - Particulate Information
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Tributary No. 1
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Upstream View Downstream View 
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Tributary No. 1-1 - X-Sections
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Tributary No. 1-1 - Particulate Information

90D100 

32D95 

5.42D84 

0.3D50

0.1D35 

0.04D16

Station 
02+00

Particle 
Sizes
(mm)

Particle Size Distribution 
Tributary No. 1-1 

Station 02+00

0

10

20

30

40

50

Silt/Clay Sand Gravel Cobble Boulder Bedrock

Particle Type

Pe
rc

en
ta

ge

Pebble Count 
Tributary No. 1-1 

Station 02+00

0

10

20

30

0-0
.06

2
0.0

62
-0.

12
5

0.1
25

-0.
25

0.2
5-0

.50
0.5

0-1
.0

1.0
-2.

0
2.0

-4.
0

5.0
-5.

7
5.7

-8.
0

8.1
-11

.3
11

.3-
16

.0
16

.0-
22

.6
22

.6-
32

.0
32

-45
45

-64
64

-90
90

-12
8

12
8-1

80
18

0-2
56

25
6-3

62
36

2-5
12

51
2-1

02
4

10
24

-20
48

20
48

+

Size (mm)

Pe
rc

en
ta

ge



0101-09-0081

Appendix I

Tributary No. 1-1
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Tributary No. 4 - Particulate Information
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Tributary No. 4
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Upstream View Downstream View
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Tributary No. 5 - Particulate Information
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Tributary No. 5
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Upstream View Downstream View 
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Tributary No. 6 - Particulate Information
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Downstream View Upstream View 
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Tributary No. 7

X-Section
Tributary No. 7
 Station 06+47

93.2

93.6

94

94.4

94.8

95.2

95.6

0.1 1.0 1.5 1.8 2.0 2.4 2.7 2.8 3.0 3.3 3.7 4.2 4.5 5.0

Length (ft)

H
ei

gh
t (

ft
)

1.1Abkf

0.4Dbkf

2.5Wbkf

06+47

0.2Dbkf

0.4Abkf

2.0Wbkf

15+00

Value (ft)MeasureX-Section

Tributary No. 7
Longitudinal Profile 

60

100

140

180

220

00
+0

0
00

+6
6

01
+4

0
02

+2
5

02
+8

7
03

+7
9

04
+5

6
06

+4
3

07
+5

4
08

+7
2

10
+7

2
11

+9
5

13
+0

4
14

+0
0

14
+8

7
16

+1
7

17
+2

2
18

+4
5

21
+8

2
23

+2
2

Distance (ft)

El
ev

at
io

n 
(f
t)

Thalweg

Cross Section
Tributary No.7

 Station No. 15+00

93.2

93.4

93.6

93.8

94

94.2

94.4

94.6

94.8

0 1 2 3 4 5 5.6 5.8 6.3 6.7 7 7.3 7.5 7.7 8.5 9.5 10 11 12 13 14

Length (ft)

H
ei

gh
t (

ft
)



0101-09-0081

Appendix I

Tributary No. 7 - Particulate Information
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Reach 3 - Particulate Information
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Reach No. 3

Station No. 32+74 Station No. 33+03



Restoration Reach 2 



 
Photo No. 1:  Restoration Reach 2 – Station 7+25 – Upstream View 

 
Photo No. 2:  Restoration Reach 2 – Station 7+25 – Downstream View 
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Photo No. 3:  Restoration Reach 2 – Station 9+00 – Upstream View 

 
Photo No. 4:  Restoration Reach 2 – Station 9+00 – Downstream View 
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Photo No. 5:  Restoration Reach 2 – Station 10+00 – Upstream View 

 
Photo No. 6:  Restoration Reach 2 – Station 10+00 – Downstream View 
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Photo No. 7:  Restoration Reach 2 – Station 10+30 – Downstream View 

 
Photo No. 8:  Restoration Reach 2 – Station 11+00 – Upstream View 
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Photo No. 9:  Restoration Reach 2 – Station 11+00 – Downstream View 

 
Photo No. 10:  Restoration Reach 2 – Station 12+00 – Upstream View 
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Photo No. 11:  Restoration Reach 2 – Station 12+00 – Downstream View 

 
Photo No. 12:  Restoration Reach 2 – Station 13+50 – Upstream View 
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Photo No. 13:  Restoration Reach 2 – Station 13+50 – Downstream View 

 
Photo No. 14:  Restoration Reach 2 – Station 13+50 – Log Jam 
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Photo No. 15:  Restoration Reach 2 – Station 14+00 – Upstream View 

 
Photo No. 16:  Restoration Reach 2 – Station 14+00– Downstream View 
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Photo No. 17:  Restoration Reach 2 – Station 16+00 – Upstream View 

 
Photo No. 18:  Restoration Reach 2 – Station 16+00– Downstream View 
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Restoration Reach 3 



 
Photo No. 1:  Restoration Reach 3 – Station 18+00 – Downstream View 

 
Photo No. 2:  Restoration Reach 3 – Station 18+00– Upstream View 
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Photo No. 3:  Restoration Reach 3 – Station 18+20 – Downstream View 

 
Photo No. 4:  Restoration Reach 3 – Station 18+50– Upstream View 
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Photo No. 5:  Restoration Reach 3 – Station 19+50 – Upstream View 

 
Photo No. 6:  Restoration Reach 3 – Station 19+50– Downstream View 
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Photo No. 7:  Restoration Reach 3 – Station 20+80 – Upstream View 

 
Photo No. 8:  Restoration Reach 3 – Station 20+80– Downstream View 
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Photo No. 9:  Restoration Reach 3 – Station 20+80 – LDB 

 
Photo No. 10:  Restoration Reach 3 – Station 21+20– Upstream View 
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Photo No. 11:  Restoration Reach 3 – Station 21+20 – Downstream View 

 
Photo No. 12:  Restoration Reach 3 – Station 22+30– Upstream View 
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Photo No. 13:  Restoration Reach 3 – Station 22+30 – Downstream View 

 
Photo No. 14:  Restoration Reach 3 – Station 23+50– Upstream View 
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Photo No. 15:  Restoration Reach 3 – Station 23+50 – Downstream View 

 
Photo No. 16:  Restoration Reach 3 – Station 24+00– Upstream View 
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Photo No. 17:  Restoration Reach 3 – Station 24+00 – Downstream View 

 
Photo No. 18:  Restoration Reach 3 – Station 25+00– Upstream View 
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Photo No. 19:  Restoration Reach 3 – Station 25+00 – Downstream View 

 
Photo No. 20:  Restoration Reach 3 – Station 26+00– Upstream View 

 
 

7012 MacCorkle Avenue, SE 
Charleston, West Virginia  25304 
Phone:  (304) 342-1400 
Fax:      (304) 343-9031 

Patriot Mining Company, Inc. 
Cassville, West Virginia 

Stream Mitigation- Restoration Reach 3 
Project No. 0101-09-0081-003 

 



 
Photo No. 21:  Restoration Reach 3 – Station 26+00 – Downstream View 

 
Photo No. 22:  Restoration Reach 3 – Station 26+50– Upstream View 
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Photo No. 23:  Restoration Reach 3 – Station 26+50 – Downstream View 

 
Photo No. 24:  Restoration Reach 3 – Station 27+00– Upstream View 
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Photo No. 25:  Restoration Reach 3 – Station 28+00 – Upstream View 

 
Photo No. 26:  Restoration Reach 3 – Station 28+00– Downstream View 
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Photo No. 27:  Restoration Reach 3 – Station 29+00 – Upstream View 

 
Photo No. 28:  Restoration Reach 3 – Station 29+00– Downstream View 
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Photo No. 29:  Restoration Reach 3 – Station 30+00 – Upstream View 

 
Photo No. 30:  Restoration Reach 3 – Station 30+00– Downstream View 
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Photo No. 31:  Restoration Reach 3 – Station 31+00 – Upstream View 

 
Photo No. 32:  Restoration Reach 3 – Station 31+00– Downstream View 
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Photo No. 33:  Restoration Reach 3 – Station 31+70 – Upstream View 

 
Photo No. 34:  Restoration Reach 3 – Station 31+70– Downstream View 
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Photo No. 35:  Restoration Reach 3 – Station 32+20 – Upstream View 

 
Photo No. 36:  Restoration Reach 3 – Station 32+20– Downstream View 
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Photo No. 37:  Restoration Reach 3 – Station 33+50 – Upstream View 

 
Photo No. 38:  Restoration Reach 3 – Station 33+50– Downstream View 
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Photo No. 39:  Restoration Reach 3 – Station 34+50 – Upstream View 

 
Photo No. 40:  Restoration Reach 3 – Station 34+50– Downstream View 
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Restoration Reach 4 



 
Photo No. 1:  Restoration Reach 4 – Station 0+20 – Upstream View 

 
Photo No. 2:  Restoration Reach 4 – Station 0+20 – Downstream View 
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Photo No. 3:  Restoration Reach 4 – Station 0+40 – Upstream View 

 
Photo No. 4:  Restoration Reach 4 – Station 0+40 – Downstream View 
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Photo No. 5:  Restoration Reach 4 – Station 0+60 – Upstream View 

 
Photo No. 6:  Restoration Reach 4 – Station 0+60 – Downstream View 
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Photo No. 7:  Restoration Reach 4 – Station 0+80 – Upstream View 

 
Photo No. 8:  Restoration Reach 4 – Station 0+80 – Downstream View 
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Photo No. 9:  Restoration Reach 4 – Station 1+00 – Upstream View 

 
Photo No. 10:  Restoration Reach 4 – Station 1+00 – Downstream View 
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Photo No. 11:  Restoration Reach 4 – Station 1+20 – Upstream View 

 
Photo No. 12:  Restoration Reach 4 – Station 1+20 – Downstream View 
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Restoration Reach 5 



 

Photo No. 1:  Restoration Reach 5– Station 1+70 – Upstream View 

 
Photo No. 2:  Restoration Reach 5- Station 1+70 – Downstream View  
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Photo No. 3:  Restoration Reach 5- Station 2+70  – Downstream View  

 
Photo No. 4:  Restoration Reach 5- Station 3+70 – Upstream View 
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Photo No. 5:  Restoration Reach 5- Station 3+70 – Downstream View 

  
7012 MacCorkle Avenue 
Charleston, West Virginia  25304 
Phone:  (304) 342-1400 
Fax:      (304) 343-9031 

Patriot Mining Company, Inc. 
Cassville, West Virginia 

Stream Mitigation- Restoration Reach 5 
Project No. 0101-09-0081-003 

 



Restoration Reaches 6 and 7 



 
Photo No. 1:  Restoration Reach 6 – Station 0+00 – Upstream View 

 
Photo No. 2:  Restoration Reach 6 – Station 0+00 – Downstream View 
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Photo No. 3:  Restoration Reach 6 – Station 0+40 – Upstream View 

 
Photo No. 4:  Restoration Reach 6 – Station 0+40 – Downstream View 
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Photo No. 5:  Restoration Reach 6 – Station 0+56 – Upstream View 

 
Photo No. 6:  Restoration Reach 6 – Station 0+56 – Downstream View 
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Photo No. 7:  Restoration Reach 6 – Station 0+75 – Upstream View 

 
Photo No. 8:  Restoration Reach 6 – Station 0+75 – Downstream View 
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Photo No. 9:  Restoration Reach 7 – Upstream View 

 
Photo No. 10:  Restoration Reach 7 – Downstream View 
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Patriot Mining Company
New Hill West Surface Mine

Tributary 1 @ Sta. 1+00

100 year Storm Flow

Triad Engineering, Inc.
P.O. Box 889

Morgantown, WV  26505

Phone:  304-296-2562
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SURFACE RUNOFF CURVE NUMBER COMPUTATION SHEET

Type of Structure Tributary 1 - Post-mining Conditions

Drainage Area Acres 12.9

County Monongalia Date March 2010

Rainfall Frequency 100 Years Rainfall 5.50 Inches

Average Watershed Slope 25 Percent

HYDROLOGIC SOIL
GROUP

1

LAND USE

2

HYDROLOGIC
CONDITION

3

RUNOFF
CURVE

4

ACRE
(Ac.)

5

COL. 4 X
COL. 5

6

C Disturbed Poor 87 0.00 0.00

C Woods Fair 73 2.10 153.30

C Grass Fair 79 0.00 0.00

C Grass/Regrade Good 74 10.80 799.20

TOTALS = 12.90 952.50

Weighted Runoff Curve No. = Tot. Col. 6/Tot. Col. 5 73.84 Use 73.8



General Information

Storm Information:
Storm Type: NRCS Type II

Design Storm:  100 yr - 24 hr

Rainfall Depth: 5.500 inches

Filename: trib1 100yr.sc4 Printed 03-03-2010
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Structure Networking:
Type Stru

#
(flows
into)

Stru
#

Musk. K
(hrs)  Musk. X Description

Null #1 ==> End 0.000 0.000 Tributary 1

#1

Null

Filename: trib1 100yr.sc4 Printed 03-03-2010
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Structure Summary:
Immediate

Contributing
Area

(ac)

Total
Contributing

Area

(ac)

Peak
Discharge

(cfs)

Total
Runoff
Volume

(ac-ft)

#1 12.900 12.900 37.53 2.95
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Structure Detail:
Structure #1 (Null)

     Tributary 1

Filename: trib1 100yr.sc4 Printed 03-03-2010
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Subwatershed Hydrology Detail:

Stru
#

SWS
#

SWS Area

(ac)

Time of
Conc

(hrs)

Musk K

(hrs)
Musk X

Curve

Number
UHS

Peak
Discharge

(cfs)

Runoff
Volume

(ac-ft)

#1 1 12.900 0.059 0.000 0.000 73.800 M 37.53 2.954

Σ 12.900 37.53 2.954

Subwatershed Time of Concentration Details:
Stru
#

SWS
# Land Flow Condition Slope (%) Vert. Dist.

(ft)
Horiz. Dist.

(ft)
Velocity

(fps) Time (hrs)

#1 1 1. Forest with heavy ground litter 19.00 19.00 100.00 1.100 0.025

7. Paved area and small upland
gullies 24.53 181.00 738.00 9.960 0.020

8. Large gullies, diversions, and low
flowing streams 10.00 48.00 480.00 9.480 0.014

#1 1 Time of Concentration: 0.059
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Project Description

Friction Method Manning Formula

Solve For Normal Depth

Input Data

Channel Slope 0.05500 ft/ft

Discharge 37.53 ft³/s

Section Definitions

Station (ft) Elevation (ft)

0+00 1157.00

0+02 1156.00

0+07 1155.50

0+09 1155.00

0+11 1155.50

0+16 1156.00

0+18 1157.00

Roughness Segment Definitions

Start Station Ending Station Roughness Coefficient

(0+00, 1157.00) (0+07, 1155.50) 0.045

(0+07, 1155.50) (0+09, 1155.00) 0.045

(0+09, 1155.00) (0+11, 1155.50) 0.050

(0+11, 1155.50) (0+16, 1156.00) 0.050

(0+16, 1156.00) (0+18, 1157.00) 0.045

Results

Normal Depth 1.16 ft

Elevation Range 1155.00 to 1157.00 ft

Flow Area 7.84 ft²

Wetted Perimeter 14.90 ft

Top Width 14.65 ft

Normal Depth 1.16 ft

Critical Depth 1.22 ft

Worksheet for Tributary 1
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Results

Critical Slope 0.04025 ft/ft

Velocity 4.79 ft/s

Velocity Head 0.36 ft

Specific Energy 1.52 ft

Froude Number 1.15

Flow Type Supercritical

GVF Input Data

Downstream Depth 0.00 ft

Length 0.00 ft

Number Of Steps 0

GVF Output Data

Upstream Depth 0.00 ft

Profile Description

Profile Headloss 0.00 ft

Downstream Velocity Infinity ft/s

Upstream Velocity Infinity ft/s

Normal Depth 1.16 ft

Critical Depth 1.22 ft

Channel Slope 0.05500 ft/ft

Critical Slope 0.04025 ft/ft
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Project Description

Friction Method Manning Formula

Solve For Normal Depth

Input Data

Channel Slope 0.05500 ft/ft

Normal Depth 1.16 ft

Discharge 37.53 ft³/s

Cross Section Image

Cross Section for Tributary 1
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Tributary 1-1 



Patriot Mining Company
New Hill West Surface Mine

Tributary 1-1

100 year Storm Flow

Triad Engineering, Inc.
P.O. Box 889

Morgantown, WV  26505

Phone:  304-296-2562
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SURFACE RUNOFF CURVE NUMBER COMPUTATION SHEET

Type of Structure Tributary 1-1 - Post-mining Conditions

Drainage Area Acres 2.5

County Monongalia Date March 2010

Rainfall Frequency 100 Years Rainfall 5.50 Inches

Average Watershed Slope 25 Percent

HYDROLOGIC SOIL
GROUP

1

LAND USE

2

HYDROLOGIC
CONDITION

3

RUNOFF
CURVE

4

ACRE
(Ac.)

5

COL. 4 X
COL. 5

6

C Disturbed Poor 87 0.00 0.00

C Woods Fair 73 0.00 0.00

C Grass Fair 79 0.00 0.00

C Grass/Regrade Good 74 2.50 185.00

TOTALS = 2.50 185.00

Weighted Runoff Curve No. = Tot. Col. 6/Tot. Col. 5 74.00 Use 74.0



General Information

Storm Information:
Storm Type: NRCS Type II

Design Storm:  100 yr - 24 hr

Rainfall Depth: 5.500 inches
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Structure Networking:
Type Stru

#
(flows
into)

Stru
#

Musk. K
(hrs)  Musk. X Description

Null #1 ==> End 0.000 0.000 Tributary 1-1

#1

Null
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Structure Summary:
Immediate

Contributing
Area

(ac)

Total
Contributing

Area

(ac)

Peak
Discharge

(cfs)

Total
Runoff
Volume

(ac-ft)

#1 2.500 2.500 7.31 0.58
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Structure Detail:
Structure #1 (Null)

     Tributary 1-1
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Subwatershed Hydrology Detail:

Stru
#

SWS
#

SWS Area

(ac)

Time of
Conc

(hrs)

Musk K

(hrs)
Musk X

Curve

Number
UHS

Peak
Discharge

(cfs)

Runoff
Volume

(ac-ft)

#1 1 2.500 0.033 0.000 0.000 74.000 M 7.31 0.576

Σ 2.500 7.31 0.576

Subwatershed Time of Concentration Details:
Stru
#

SWS
# Land Flow Condition Slope (%) Vert. Dist.

(ft)
Horiz. Dist.

(ft)
Velocity

(fps) Time (hrs)

#1 1 3. Short grass pasture 5.00 5.00 100.00 1.780 0.015

7. Paved area and small upland
gullies 19.44 70.00 360.00 8.870 0.011

8. Large gullies, diversions, and low
flowing streams 17.96 58.00 323.00 12.710 0.007

#1 1 Time of Concentration: 0.033
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Project Description

Friction Method Manning Formula

Solve For Normal Depth

Input Data

Channel Slope 0.14200 ft/ft

Discharge 7.31 ft³/s

Section Definitions

Station (ft) Elevation (ft)

0+00 1185.00

0+02 1184.00

0+07 1183.50

0+07 1183.40

0+08 1183.50

0+13 1184.00

0+15 1185.00

Roughness Segment Definitions

Start Station Ending Station Roughness Coefficient

(0+00, 1185.00) (0+07, 1183.50) 0.045

(0+07, 1183.50) (0+07, 1183.40) 0.045

(0+07, 1183.40) (0+08, 1183.50) 0.050

(0+08, 1183.50) (0+13, 1184.00) 0.050

(0+13, 1184.00) (0+15, 1185.00) 0.045

Results

Normal Depth 0.48 ft

Elevation Range 1183.40 to 1185.00 ft

Flow Area 1.76 ft²

Wetted Perimeter 8.40 ft

Top Width 8.33 ft

Normal Depth 0.48 ft

Critical Depth 0.57 ft

Worksheet for Tributary 1-1
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Results

Critical Slope 0.05256 ft/ft

Velocity 4.16 ft/s

Velocity Head 0.27 ft

Specific Energy 0.75 ft

Froude Number 1.59

Flow Type Supercritical

GVF Input Data

Downstream Depth 0.00 ft

Length 0.00 ft

Number Of Steps 0

GVF Output Data

Upstream Depth 0.00 ft

Profile Description

Profile Headloss 0.00 ft

Downstream Velocity Infinity ft/s

Upstream Velocity Infinity ft/s

Normal Depth 0.48 ft

Critical Depth 0.57 ft

Channel Slope 0.14200 ft/ft

Critical Slope 0.05256 ft/ft

Worksheet for Tributary 1-1
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Project Description

Friction Method Manning Formula

Solve For Normal Depth

Input Data

Channel Slope 0.14200 ft/ft

Normal Depth 0.48 ft

Discharge 7.31 ft³/s

Cross Section Image

Cross Section for Tributary 1-1
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Tributary 5 



Patriot Mining Company
New Hill West Surface Mine

Tributary 5 @ Sta. 6+80

100 year Storm Flow

Triad Engineering, Inc.
P.O. Box 889

Morgantown, WV  26505

Phone:  304-296-2562
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SURFACE RUNOFF CURVE NUMBER COMPUTATION SHEET

Type of Structure Tributary 5 - Post-mining Conditions

Drainage Area Acres 10.9

County Monongalia Date March 2010

Rainfall Frequency 100 Years Rainfall 5.50 Inches

Average Watershed Slope 25 Percent

HYDROLOGIC SOIL
GROUP

1

LAND USE

2

HYDROLOGIC
CONDITION

3

RUNOFF
CURVE

4

ACRE
(Ac.)

5

COL. 4 X
COL. 5

6

C Disturbed Poor 87 0.00 0.00

C Woods Fair 73 0.00 0.00

C Grass Fair 79 0.00 0.00

C Grass/Regrade Good 74 10.90 806.60

TOTALS = 10.90 806.60

Weighted Runoff Curve No. = Tot. Col. 6/Tot. Col. 5 74.00 Use 74.0



General Information

Storm Information:
Storm Type: NRCS Type II

Design Storm:  100 yr - 24 hr

Rainfall Depth: 5.500 inches
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Structure Networking:
Type Stru

#
(flows
into)

Stru
#

Musk. K
(hrs)  Musk. X Description

Null #1 ==> End 0.000 0.000 Tributary 5 @ Sta. 6+80

#1

Null
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Structure Summary:
Immediate

Contributing
Area

(ac)

Total
Contributing

Area

(ac)

Peak
Discharge

(cfs)

Total
Runoff
Volume

(ac-ft)

#1 10.900 10.900 31.87 2.51
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Structure Detail:
Structure #1 (Null)

     Tributary 5 @ Sta. 6+80

Filename: trib5 100yr.sc4 Printed 03-03-2010

SEDCAD 4 for Windows
Copyright 1998 -2007 Pamela J. Schwab
Civil Software Design, LLC 5



Subwatershed Hydrology Detail:

Stru
#

SWS
#

SWS Area

(ac)

Time of
Conc

(hrs)

Musk K

(hrs)
Musk X

Curve

Number
UHS

Peak
Discharge

(cfs)

Runoff
Volume

(ac-ft)

#1 1 10.900 0.067 0.000 0.000 74.000 M 31.87 2.513

Σ 10.900 31.87 2.513

Subwatershed Time of Concentration Details:
Stru
#

SWS
# Land Flow Condition Slope (%) Vert. Dist.

(ft)
Horiz. Dist.

(ft)
Velocity

(fps) Time (hrs)

#1 1 3. Short grass pasture 3.00 3.00 100.00 1.380 0.020

7. Paved area and small upland
gullies 12.76 155.00 1,215.00 7.180 0.047

#1 1 Time of Concentration: 0.067
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Project Description

Friction Method Manning Formula

Solve For Normal Depth

Input Data

Channel Slope 0.29000 ft/ft

Discharge 31.87 ft³/s

Section Definitions

Station (ft) Elevation (ft)

0+00 1130.00

0+02 1129.00

0+07 1128.50

0+08 1128.10

0+09 1128.50

0+14 1129.00

0+16 1130.00

Roughness Segment Definitions

Start Station Ending Station Roughness Coefficient

(0+00, 1130.00) (0+07, 1128.50) 0.045

(0+07, 1128.50) (0+08, 1128.10) 0.045

(0+08, 1128.10) (0+09, 1128.50) 0.050

(0+09, 1128.50) (0+14, 1129.00) 0.050

(0+14, 1129.00) (0+16, 1130.00) 0.045

Results

Normal Depth 0.91 ft

Elevation Range 1128.10 to 1130.00 ft

Flow Area 4.00 ft²

Wetted Perimeter 12.24 ft

Top Width 12.03 ft

Normal Depth 0.91 ft

Critical Depth 1.18 ft

Worksheet for Tributary 5
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Results

Critical Slope 0.04118 ft/ft

Velocity 7.98 ft/s

Velocity Head 0.99 ft

Specific Energy 1.90 ft

Froude Number 2.44

Flow Type Supercritical

GVF Input Data

Downstream Depth 0.00 ft

Length 0.00 ft

Number Of Steps 0

GVF Output Data

Upstream Depth 0.00 ft

Profile Description

Profile Headloss 0.00 ft

Downstream Velocity Infinity ft/s

Upstream Velocity Infinity ft/s

Normal Depth 0.91 ft

Critical Depth 1.18 ft

Channel Slope 0.29000 ft/ft

Critical Slope 0.04118 ft/ft

Worksheet for Tributary 5
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Project Description

Friction Method Manning Formula

Solve For Normal Depth

Input Data

Channel Slope 0.29000 ft/ft

Normal Depth 0.91 ft

Discharge 31.87 ft³/s

Cross Section Image

Cross Section for Tributary 5
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Tributary 6 



Patriot Mining Company
New Hill West Surface Mine

Tributary 6

100 year Storm Flow

Triad Engineering, Inc.
P.O. Box 889

Morgantown, WV  26505

Phone:  304-296-2562
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SURFACE RUNOFF CURVE NUMBER COMPUTATION SHEET

Type of Structure Tributary 6 - Post-mining Conditions

Drainage Area Acres 21.9

County Monongalia Date March 2010

Rainfall Frequency 100 Years Rainfall 5.50 Inches

Average Watershed Slope 25 Percent

HYDROLOGIC SOIL
GROUP

1

LAND USE

2

HYDROLOGIC
CONDITION

3

RUNOFF
CURVE

4

ACRE
(Ac.)

5

COL. 4 X
COL. 5

6

C Disturbed Poor 87 0.00 0.00

C Woods Fair 73 0.00 0.00

C Grass Fair 79 0.00 0.00

C Grass/Regrade Good 74 21.90 1620.60

TOTALS = 21.90 1620.60

Weighted Runoff Curve No. = Tot. Col. 6/Tot. Col. 5 74.00 Use 74.0



General Information

Storm Information:
Storm Type: NRCS Type II

Design Storm:  100 yr - 24 hr

Rainfall Depth: 5.500 inches
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Structure Networking:
Type Stru

#
(flows
into)

Stru
#

Musk. K
(hrs)  Musk. X Description

Null #1 ==> End 0.000 0.000 Tributary 6

#1

Null
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Structure Summary:
Immediate

Contributing
Area

(ac)

Total
Contributing

Area

(ac)

Peak
Discharge

(cfs)

Total
Runoff
Volume

(ac-ft)

#1 21.900 21.900 64.04 5.05
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Structure Detail:
Structure #1 (Null)

     Tributary 6
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Subwatershed Hydrology Detail:

Stru
#

SWS
#

SWS Area

(ac)

Time of
Conc

(hrs)

Musk K

(hrs)
Musk X

Curve

Number
UHS

Peak
Discharge

(cfs)

Runoff
Volume

(ac-ft)

#1 1 21.900 0.084 0.000 0.000 74.000 M 64.04 5.049

Σ 21.900 64.04 5.049

Subwatershed Time of Concentration Details:
Stru
#

SWS
# Land Flow Condition Slope (%) Vert. Dist.

(ft)
Horiz. Dist.

(ft)
Velocity

(fps) Time (hrs)

#1 1 3. Short grass pasture 6.00 6.00 100.00 1.950 0.014

7. Paved area and small upland
gullies 9.12 98.00 1,075.00 6.070 0.049

8. Large gullies, diversions, and low
flowing streams 7.32 47.00 642.00 8.110 0.021

#1 1 Time of Concentration: 0.084

Filename: trib6 100yr.sc4 Printed 03-03-2010

SEDCAD 4 for Windows
Copyright 1998 -2007 Pamela J. Schwab
Civil Software Design, LLC 6



Project Description

Friction Method Manning Formula

Solve For Normal Depth

Input Data

Channel Slope 0.16700 ft/ft

Discharge 64.04 ft³/s

Section Definitions

Station (ft) Elevation (ft)

0+00 1180.00

0+02 1179.00

0+07 1178.50

0+08 1178.10

0+09 1178.50

0+14 1179.00

0+16 1180.00

Roughness Segment Definitions

Start Station Ending Station Roughness Coefficient

(0+00, 1180.00) (0+07, 1178.50) 0.045

(0+07, 1178.50) (0+08, 1178.10) 0.045

(0+08, 1178.10) (0+09, 1178.50) 0.050

(0+09, 1178.50) (0+14, 1179.00) 0.050

(0+14, 1179.00) (0+16, 1180.00) 0.045

Results

Normal Depth 1.16 ft

Elevation Range 1178.10 to 1180.00 ft

Flow Area 7.47 ft²

Wetted Perimeter 13.66 ft

Top Width 13.35 ft

Normal Depth 1.16 ft

Critical Depth 1.51 ft

Worksheet for Tributary 6
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Results

Critical Slope 0.03615 ft/ft

Velocity 8.58 ft/s

Velocity Head 1.14 ft

Specific Energy 2.30 ft

Froude Number 2.02

Flow Type Supercritical

GVF Input Data

Downstream Depth 0.00 ft

Length 0.00 ft

Number Of Steps 0

GVF Output Data

Upstream Depth 0.00 ft

Profile Description

Profile Headloss 0.00 ft

Downstream Velocity Infinity ft/s

Upstream Velocity Infinity ft/s

Normal Depth 1.16 ft

Critical Depth 1.51 ft

Channel Slope 0.16700 ft/ft

Critical Slope 0.03615 ft/ft

Worksheet for Tributary 6
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Project Description

Friction Method Manning Formula

Solve For Normal Depth

Input Data

Channel Slope 0.16700 ft/ft

Normal Depth 1.16 ft

Discharge 64.04 ft³/s

Cross Section Image

Cross Section for Tributary 6
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Tributary 7 



Patriot Mining Company
New Hill West Surface Mine

Tributary 7

100 year Storm Flow

Triad Engineering, Inc.
P.O. Box 889

Morgantown, WV  26505

Phone:  304-296-2562
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SURFACE RUNOFF CURVE NUMBER COMPUTATION SHEET

Type of Structure Tributary 7 - Post-mining Conditions

Drainage Area Acres 40.7

County Monongalia Date March 2010

Rainfall Frequency 100 Years Rainfall 5.50 Inches

Average Watershed Slope 25 Percent

HYDROLOGIC SOIL
GROUP

1

LAND USE

2

HYDROLOGIC
CONDITION

3

RUNOFF
CURVE

4

ACRE
(Ac.)

5

COL. 4 X
COL. 5

6

C Disturbed Poor 87 0.00 0.00

C Woods Fair 73 25.10 1832.30

C Grass Fair 79 0.40 31.60

C Grass/Regrade Good 74 14.90 1102.60

TOTALS = 40.40 2966.50

Weighted Runoff Curve No. = Tot. Col. 6/Tot. Col. 5 73.43 Use 73.4



General Information

Storm Information:
Storm Type: NRCS Type II

Design Storm:  100 yr - 24 hr

Rainfall Depth: 5.500 inches
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Structure Networking:
Type Stru

#
(flows
into)

Stru
#

Musk. K
(hrs)  Musk. X Description

Null #1 ==> End 0.000 0.000 Tributary 7

#1

Null
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Structure Summary:
Immediate

Contributing
Area

(ac)

Total
Contributing

Area

(ac)

Peak
Discharge

(cfs)

Total
Runoff
Volume

(ac-ft)

#1 40.700 40.700 117.18 9.20
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Structure Detail:
Structure #1 (Null)

     Tributary 7

Filename: trib7 100yr.sc4 Printed 03-03-2010

SEDCAD 4 for Windows
Copyright 1998 -2007 Pamela J. Schwab
Civil Software Design, LLC 5



Subwatershed Hydrology Detail:

Stru
#

SWS
#

SWS Area

(ac)

Time of
Conc

(hrs)

Musk K

(hrs)
Musk X

Curve

Number
UHS

Peak
Discharge

(cfs)

Runoff
Volume

(ac-ft)

#1 1 40.700 0.117 0.000 0.000 73.400 M 117.18 9.199

Σ 40.700 117.18 9.199

Subwatershed Time of Concentration Details:
Stru
#

SWS
# Land Flow Condition Slope (%) Vert. Dist.

(ft)
Horiz. Dist.

(ft)
Velocity

(fps) Time (hrs)

#1 1 1. Forest with heavy ground litter 15.00 15.00 100.00 0.970 0.028

7. Paved area and small upland
gullies 19.66 228.00 1,160.00 8.920 0.036

8. Large gullies, diversions, and low
flowing streams 3.51 38.00 1,082.00 5.620 0.053

#1 1 Time of Concentration: 0.117
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Project Description

Friction Method Manning Formula

Solve For Normal Depth

Input Data

Channel Slope 0.01700 ft/ft

Discharge 117.18 ft³/s

Section Definitions

Station (ft) Elevation (ft)

0+00 1200.00

0+02 1199.00

0+07 1198.50

0+11 1198.17

0+15 1198.50

0+20 1199.00

0+22 1200.00

Roughness Segment Definitions

Start Station Ending Station Roughness Coefficient

(0+00, 1200.00) (0+07, 1198.50) 0.045

(0+07, 1198.50) (0+11, 1198.17) 0.045

(0+11, 1198.17) (0+15, 1198.50) 0.050

(0+15, 1198.50) (0+20, 1199.00) 0.050

(0+20, 1199.00) (0+22, 1200.00) 0.045

Results

Normal Depth 1.75 ft

Elevation Range 1198.17 to 1200.00 ft

Flow Area 25.68 ft²

Wetted Perimeter 21.98 ft

Top Width 21.47 ft

Normal Depth 1.75 ft

Critical Depth 1.50 ft

Worksheet for Tributary 7
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Bentley Systems, Inc.  Haestad Methods Solution Center Bentley FlowMaster  [08.01.068.00]
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Results

Critical Slope 0.03310 ft/ft

Velocity 4.56 ft/s

Velocity Head 0.32 ft

Specific Energy 2.07 ft

Froude Number 0.74

Flow Type Subcritical

GVF Input Data

Downstream Depth 0.00 ft

Length 0.00 ft

Number Of Steps 0

GVF Output Data

Upstream Depth 0.00 ft

Profile Description

Profile Headloss 0.00 ft

Downstream Velocity Infinity ft/s

Upstream Velocity Infinity ft/s

Normal Depth 1.75 ft

Critical Depth 1.50 ft

Channel Slope 0.01700 ft/ft

Critical Slope 0.03310 ft/ft

Worksheet for Tributary 7
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Project Description

Friction Method Manning Formula

Solve For Normal Depth

Input Data

Channel Slope 0.01700 ft/ft

Normal Depth 1.75 ft

Discharge 117.18 ft³/s

Cross Section Image

Cross Section for Tributary 7

3/5/2010 10:01:48 AM
Bentley Systems, Inc.  Haestad Methods Solution Center Bentley FlowMaster  [08.01.068.00]

27 Siemons Company Drive Suite 200 W  Watertown, CT 06795 USA  +1-203-755-1666 1of1Page



Patriot Mining Company
New Hill West Surface Mine

Tributary 7

100 year Storm Flow

Triad Engineering, Inc.
P.O. Box 889

Morgantown, WV  26505

Phone:  304-296-2562

Filename: trib7 100yr.sc4 Printed 03-03-2010

SEDCAD 4 for Windows
Copyright 1998 -2007 Pamela J. Schwab
Civil Software Design, LLC 1



SURFACE RUNOFF CURVE NUMBER COMPUTATION SHEET

Type of Structure Tributary 7 - Post-mining Conditions

Drainage Area Acres 40.7

County Monongalia Date March 2010

Rainfall Frequency 100 Years Rainfall 5.50 Inches

Average Watershed Slope 25 Percent

HYDROLOGIC SOIL
GROUP

1

LAND USE

2

HYDROLOGIC
CONDITION

3

RUNOFF
CURVE

4

ACRE
(Ac.)

5

COL. 4 X
COL. 5

6

C Disturbed Poor 87 0.00 0.00

C Woods Fair 73 25.10 1832.30

C Grass Fair 79 0.40 31.60

C Grass/Regrade Good 74 14.90 1102.60

TOTALS = 40.40 2966.50

Weighted Runoff Curve No. = Tot. Col. 6/Tot. Col. 5 73.43 Use 73.4



General Information

Storm Information:
Storm Type: NRCS Type II

Design Storm:  100 yr - 24 hr

Rainfall Depth: 5.500 inches

Filename: trib7 100yr.sc4 Printed 03-03-2010
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Structure Networking:
Type Stru

#
(flows
into)

Stru
#

Musk. K
(hrs)  Musk. X Description

Null #1 ==> End 0.000 0.000 Tributary 7

#1

Null

Filename: trib7 100yr.sc4 Printed 03-03-2010

SEDCAD 4 for Windows
Copyright 1998 -2007 Pamela J. Schwab
Civil Software Design, LLC 3



Structure Summary:
Immediate

Contributing
Area

(ac)

Total
Contributing

Area

(ac)

Peak
Discharge

(cfs)

Total
Runoff
Volume

(ac-ft)

#1 40.700 40.700 117.18 9.20

Filename: trib7 100yr.sc4 Printed 03-03-2010

SEDCAD 4 for Windows
Copyright 1998 -2007 Pamela J. Schwab
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Structure Detail:
Structure #1 (Null)

     Tributary 7

Filename: trib7 100yr.sc4 Printed 03-03-2010
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Civil Software Design, LLC 5



Subwatershed Hydrology Detail:

Stru
#

SWS
#

SWS Area

(ac)

Time of
Conc

(hrs)

Musk K

(hrs)
Musk X

Curve

Number
UHS

Peak
Discharge

(cfs)

Runoff
Volume

(ac-ft)

#1 1 40.700 0.117 0.000 0.000 73.400 M 117.18 9.199

Σ 40.700 117.18 9.199

Subwatershed Time of Concentration Details:
Stru
#

SWS
# Land Flow Condition Slope (%) Vert. Dist.

(ft)
Horiz. Dist.

(ft)
Velocity

(fps) Time (hrs)

#1 1 1. Forest with heavy ground litter 15.00 15.00 100.00 0.970 0.028

7. Paved area and small upland
gullies 19.66 228.00 1,160.00 8.920 0.036

8. Large gullies, diversions, and low
flowing streams 3.51 38.00 1,082.00 5.620 0.053

#1 1 Time of Concentration: 0.117

Filename: trib7 100yr.sc4 Printed 03-03-2010
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Project Description

Friction Method Manning Formula

Solve For Normal Depth

Input Data

Channel Slope 0.01700 ft/ft

Discharge 117.18 ft³/s

Section Definitions

Station (ft) Elevation (ft)

0+00 1200.00

0+02 1199.00

0+07 1198.50

0+11 1198.17

0+15 1198.50

0+20 1199.00

0+22 1200.00

Roughness Segment Definitions

Start Station Ending Station Roughness Coefficient

(0+00, 1200.00) (0+07, 1198.50) 0.045

(0+07, 1198.50) (0+11, 1198.17) 0.045

(0+11, 1198.17) (0+15, 1198.50) 0.050

(0+15, 1198.50) (0+20, 1199.00) 0.050

(0+20, 1199.00) (0+22, 1200.00) 0.045

Results

Normal Depth 1.75 ft

Elevation Range 1198.17 to 1200.00 ft

Flow Area 25.68 ft²

Wetted Perimeter 21.98 ft

Top Width 21.47 ft

Normal Depth 1.75 ft

Critical Depth 1.50 ft

Worksheet for Tributary 7

3/5/2010 10:02:34 AM
Bentley Systems, Inc.  Haestad Methods Solution Center Bentley FlowMaster  [08.01.068.00]

27 Siemons Company Drive Suite 200 W  Watertown, CT 06795 USA  +1-203-755-1666 2of1Page



Results

Critical Slope 0.03310 ft/ft

Velocity 4.56 ft/s

Velocity Head 0.32 ft

Specific Energy 2.07 ft

Froude Number 0.74

Flow Type Subcritical

GVF Input Data

Downstream Depth 0.00 ft

Length 0.00 ft

Number Of Steps 0

GVF Output Data

Upstream Depth 0.00 ft

Profile Description

Profile Headloss 0.00 ft

Downstream Velocity Infinity ft/s

Upstream Velocity Infinity ft/s

Normal Depth 1.75 ft

Critical Depth 1.50 ft

Channel Slope 0.01700 ft/ft

Critical Slope 0.03310 ft/ft

Worksheet for Tributary 7
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Project Description

Friction Method Manning Formula

Solve For Normal Depth

Input Data

Channel Slope 0.01700 ft/ft

Normal Depth 1.75 ft

Discharge 117.18 ft³/s

Cross Section Image

Cross Section for Tributary 7

3/5/2010 10:01:48 AM
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Tributary 8 



Patriot Mining Company
New Hill West Surface Mine

Tributary 8
100 year Storm Flow

Triad Engineering, Inc.
P.O. Box 889

Morgantown, WV  26505

Phone:  304-296-2562

Filename: trib8 100yr.sc4 Printed 03-03-2010

SEDCAD 4 for Windows
Copyright 1998 -2007 Pamela J. Schwab
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SURFACE RUNOFF CURVE NUMBER COMPUTATION SHEET

Type of Structure Tributary 8 - Post-mining Conditions

Drainage Area Acres 24.8

County Monongalia Date March 2010

Rainfall Frequency 100 Years Rainfall 5.50 Inches

Average Watershed Slope 25 Percent

HYDROLOGIC SOIL
GROUP

1

LAND USE

2

HYDROLOGIC
CONDITION

3

RUNOFF
CURVE

4

ACRE
(Ac.)

5

COL. 4 X
COL. 5

6

C Disturbed Poor 87 0.50 43.50

C Woods Fair 73 12.70 927.10

C Grass Fair 79 10.10 797.90

C Grass/Regrade Good 74 1.50 111.00

TOTALS = 24.80 1879.50

Weighted Runoff Curve No. = Tot. Col. 6/Tot. Col. 5 75.79 Use 75.8



General Information

Storm Information:
Storm Type: NRCS Type II

Design Storm:  100 yr - 24 hr

Rainfall Depth: 5.500 inches
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Structure Networking:
Type Stru

#
(flows
into)

Stru
#

Musk. K
(hrs)  Musk. X Description

Null #1 ==> End 0.000 0.000 Tributary 8

#1

Null
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Structure Summary:
Immediate

Contributing
Area

(ac)

Total
Contributing

Area

(ac)

Peak
Discharge

(cfs)

Total
Runoff
Volume

(ac-ft)

#1 24.800 24.800 75.82 6.06
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Structure Detail:
Structure #1 (Null)

     Tributary 8
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Subwatershed Hydrology Detail:

Stru
#

SWS
#

SWS Area

(ac)

Time of
Conc

(hrs)

Musk K

(hrs)
Musk X

Curve

Number
UHS

Peak
Discharge

(cfs)

Runoff
Volume

(ac-ft)

#1 1 24.800 0.095 0.000 0.000 75.800 M 75.82 6.059

Σ 24.800 75.82 6.059

Subwatershed Time of Concentration Details:
Stru
#

SWS
# Land Flow Condition Slope (%) Vert. Dist.

(ft)
Horiz. Dist.

(ft)
Velocity

(fps) Time (hrs)

#1 1 1. Forest with heavy ground litter 21.00 21.00 100.00 1.150 0.024

7. Paved area and small upland
gullies 14.53 138.00 950.00 7.670 0.034

8. Large gullies, diversions, and low
flowing streams 5.16 47.00 910.00 6.810 0.037

#1 1 Time of Concentration: 0.095
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Project Description

Friction Method Manning Formula

Solve For Normal Depth

Input Data

Channel Slope 0.05200 ft/ft

Discharge 75.82 ft³/s

Section Definitions

Station (ft) Elevation (ft)

0+00 1205.00

0+02 1204.00

0+07 1203.50

0+10 1202.60

0+12 1203.50

0+17 1204.00

0+19 1205.00

Roughness Segment Definitions

Start Station Ending Station Roughness Coefficient

(0+00, 1205.00) (0+07, 1203.50) 0.045

(0+07, 1203.50) (0+10, 1202.60) 0.045

(0+10, 1202.60) (0+12, 1203.50) 0.050

(0+12, 1203.50) (0+17, 1204.00) 0.050

(0+17, 1204.00) (0+19, 1205.00) 0.045

Results

Normal Depth 1.75 ft

Elevation Range 1202.60 to 1205.00 ft

Flow Area 12.78 ft²

Wetted Perimeter 16.94 ft

Top Width 16.41 ft

Normal Depth 1.75 ft

Critical Depth 1.85 ft

Worksheet for Tributary 8

3/3/2010 3:11:27 PM
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Results

Critical Slope 0.03593 ft/ft

Velocity 5.93 ft/s

Velocity Head 0.55 ft

Specific Energy 2.30 ft

Froude Number 1.19

Flow Type Supercritical

GVF Input Data

Downstream Depth 0.00 ft

Length 0.00 ft

Number Of Steps 0

GVF Output Data

Upstream Depth 0.00 ft

Profile Description

Profile Headloss 0.00 ft

Downstream Velocity Infinity ft/s

Upstream Velocity Infinity ft/s

Normal Depth 1.75 ft

Critical Depth 1.85 ft

Channel Slope 0.05200 ft/ft

Critical Slope 0.03593 ft/ft

Worksheet for Tributary 8
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Project Description

Friction Method Manning Formula

Solve For Normal Depth

Input Data

Channel Slope 0.05200 ft/ft

Normal Depth 1.75 ft

Discharge 75.82 ft³/s

Cross Section Image

Cross Section for Tributary 8

3/3/2010 3:10:51 PM
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Patriot Mining Company
New Hill West Surface Mine

Tributary 9

100 year Storm Flow

Triad Engineering, Inc.
P.O. Box 889

Morgantown, WV  26505

Phone:  304-296-2562

Filename: trib9 100yr.sc4 Printed 03-03-2010
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SURFACE RUNOFF CURVE NUMBER COMPUTATION SHEET

Type of Structure Tributary 9 - Post-mining Conditions

Drainage Area Acres 155.3

County Monongalia Date March 2010

Rainfall Frequency 100 Years Rainfall 5.50 Inches

Average Watershed Slope 25 Percent

HYDROLOGIC SOIL
GROUP

1

LAND USE

2

HYDROLOGIC
CONDITION

3

RUNOFF
CURVE

4

ACRE
(Ac.)

5

COL. 4 X
COL. 5

6

C Disturbed Poor 87 1.90 165.30

C Woods Fair 73 77.70 5672.10

C Grass Fair 79 50.70 4005.30

C Grass/Regrade Good 74 25.00 1850.00

TOTALS = 155.30 11692.70

Weighted Runoff Curve No. = Tot. Col. 6/Tot. Col. 5 75.29 Use 75.3



General Information

Storm Information:
Storm Type: NRCS Type II

Design Storm:  100 yr - 24 hr

Rainfall Depth: 5.500 inches
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Structure Networking:
Type Stru

#
(flows
into)

Stru
#

Musk. K
(hrs)  Musk. X Description

Null #1 ==> End 0.000 0.000 Tributary 9

#1

Null
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Structure Summary:
Immediate

Contributing
Area

(ac)

Total
Contributing

Area

(ac)

Peak
Discharge

(cfs)

Total
Runoff
Volume

(ac-ft)

#1 155.300 155.300 297.90 30.07
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Structure Detail:
Structure #1 (Null)

     Tributary 9
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Subwatershed Hydrology Detail:

Stru
#

SWS
#

SWS Area

(ac)

Time of
Conc

(hrs)

Musk K

(hrs)
Musk X

Curve

Number
UHS

Peak
Discharge

(cfs)

Runoff
Volume

(ac-ft)

#1 1 155.300 0.236 0.000 0.000 75.300 M 297.90 30.073

Σ 155.300 297.90 30.073

Subwatershed Time of Concentration Details:
Stru
#

SWS
# Land Flow Condition Slope (%) Vert. Dist.

(ft)
Horiz. Dist.

(ft)
Velocity

(fps) Time (hrs)

#1 1 1. Forest with heavy ground litter 26.00 26.00 100.00 1.290 0.021

7. Paved area and small upland
gullies 20.86 195.00 935.00 9.190 0.028

8. Large gullies, diversions, and low
flowing streams 2.90 100.00 3,450.06 5.100 0.187

#1 1 Time of Concentration: 0.236
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Project Description

Friction Method Manning Formula

Solve For Normal Depth

Input Data

Channel Slope 0.01300 ft/ft

Discharge 297.90 ft³/s

Section Definitions

Station (ft) Elevation (ft)

0+00 1176.50

0+05 1174.00

0+13 1173.50

0+14 1173.00

0+16 1173.50

0+23 1174.00

0+28 1176.50

Roughness Segment Definitions

Start Station Ending Station Roughness Coefficient

(0+00, 1176.50) (0+13, 1173.50) 0.045

(0+13, 1173.50) (0+14, 1173.00) 0.045

(0+14, 1173.00) (0+16, 1173.50) 0.050

(0+16, 1173.50) (0+23, 1174.00) 0.050

(0+23, 1174.00) (0+28, 1176.50) 0.045

Results

Normal Depth 3.10 ft

Elevation Range 1173.00 to 1176.50 ft

Flow Area 53.24 ft²

Wetted Perimeter 27.79 ft

Top Width 26.61 ft

Normal Depth 3.10 ft

Critical Depth 2.62 ft

Worksheet for Tributary 9

3/5/2010 10:44:32 AM
Bentley Systems, Inc.  Haestad Methods Solution Center Bentley FlowMaster  [08.01.068.00]
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Results

Critical Slope 0.02827 ft/ft

Velocity 5.60 ft/s

Velocity Head 0.49 ft

Specific Energy 3.59 ft

Froude Number 0.70

Flow Type Subcritical

GVF Input Data

Downstream Depth 0.00 ft

Length 0.00 ft

Number Of Steps 0

GVF Output Data

Upstream Depth 0.00 ft

Profile Description

Profile Headloss 0.00 ft

Downstream Velocity Infinity ft/s

Upstream Velocity Infinity ft/s

Normal Depth 3.10 ft

Critical Depth 2.62 ft

Channel Slope 0.01300 ft/ft

Critical Slope 0.02827 ft/ft

Worksheet for Tributary 9

3/5/2010 10:44:32 AM
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Project Description

Friction Method Manning Formula

Solve For Normal Depth

Input Data

Channel Slope 0.01300 ft/ft

Normal Depth 3.10 ft

Discharge 297.90 ft³/s

Cross Section Image

Cross Section for Tributary 9

3/5/2010 10:43:48 AM
Bentley Systems, Inc.  Haestad Methods Solution Center Bentley FlowMaster  [08.01.068.00]
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Project No. 0101-09-0081-003 May 2010

Plant Species Pure Live Seeds
(lbs/acre)

Giant Cane (Arundinaria gigantea ) 2
Fringed Brome (Bromus ciliatus ) 2
Deertounge (Dichanthelium clandestinum ) 3
Streambank Wild Rye (Elymus riparius ) 5
Virginia Wildrye (Elymus virginicus ) 4
Red Fescue (Festuca rubra ) 10
Little Bluestem (Schizachyrium scoparium ) 5
Indiangrass (Sorghastrum nutans ) 5
Alsike Clover (Trifolium pratense ) 10

Plant Species Pure Live Seeds
(lbs/acre)

Deertounge (Dichanthelium clandestinum ) 3
Streambank Wild Rye (Elymus riparius ) 5
Virginia Wildrye (Elymus virginicus ) 4
Red Fescue (Festuca rubra ) 10
Alsike Clover (Trifolium pratense ) 10
Red Clover (Trifolium pratense ) 10
Little Bluestem (Schizachyrium scoparium ) 5
Indiangrass (Sorghastrum nutans ) 5

Plant Species Pure Live Seeds
(lbs/acre)

Giant Cane (Arundinaria gigantea ) 2
Fringed Brome (Bromus ciliatus ) 2
Water Sedge (Carex aquatilis ) 5
Deertounge (Dichanthelium clandestinum ) 3
Streambank Wild Rye (Elymus riparius ) 5
Virginia Wildrye (Elymus virginicus ) 4
Red Fescue (Festuca rubra ) 10
Alsike Clover (Trifolium pratense ) 10
Red Clover (Trifolium pratense ) 10
Baltic Rush (Juncus balticus ) 2
Fowl Bluegrass (Poa palustris ) 2

Plant Species Pure Live Seeds
(lbs/acre)

Landino Clover (Trifolium repens ) 3
Weeping Lovegrass (Eragrostis curvula ) 2
Kobe Lespedeza (Lespedeza striata ) 5
Birdsfoot Trefoil (Lotus corniculatus ) 5
Red Top (Agrostis alba ) 2

Page 1



Project No. 0101-09-0081-003 May 2010

Common Name Scientific Name Seeds Plants

Large Trees (Dominant Over-Story)

Chinese chestnut Castanea mollissima 2'-3'/ $10.90 ea.

American beech Fagus grandifolia 6"-12"/ $0.60 ea.
12"-18"/ $0.70 ea.
18"-24"/ $0.80 ea.

2'-3'/ $1.00 ea.

Black walnut Juglans nigra (1yr)/ $0.25 ea.

Tuliptree Liriodendron tulipifera (1yr)/ $0.17 ea.

White pine Pinus strobus 6"-12"/ $1.00 ea.
12"-18"/ $1.35 ea.

American sycamore Platanus occidentalis $20/lb 6"-12"/ $0.35 ea.
12"-18"/ $0.40 ea.
18"-24"/ $0.55 ea.

2'-3'/ $0.65 ea.
3'-4'/ $0.90 ea.

Eastern hemlock Tsuga canadensis 6"-12"/ $0.60 ea.

Large Trees (Less Dominant)

Silver maple Acer saccharinum $32/lb 12"-18"/ $0.35 ea.
18"-24"/ $0.45 ea.

2'-3'/ $0.60 ea.
3'-4'/ $0.75 ea.

General Vegetation List
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Project No. 0101-09-0081-003 May 2010

Common Name Scientific Name Seeds Plants

General Vegetation List

Sugar maple Acer saccharum 6"-12"/ $0.50 ea.
12"-18"/ $0.75 ea.

2'-3'/ $1.50 ea.
3'-4'/ $2.75 ea.

Yellow buckeye Aesculus flava 2'-3'/ $13.09 ea.

Yellow birch Betula alleghaniensis $96/lb 1'-2'/ $1.60 ea.
2'-3'/ $2.10 ea.
3'-4''/ $3.20 ea.

Black birch Betula lenta $52/lb 1'-2'/ $1.60 ea.
2'-3'/ $2.10 ea.
3'-4''/ $3.20 ea.

River birch Betula nigra 3'-4'/ $14.54 ea.

Bitternut hickory Carya cordiformis 1'-2'/ $1.60 ea.
2'-3'/ $2.10 ea.
3'-4''/ $3.20 ea.

Shellbark hickory Carya laciniosa 4"/ $0.70 ea.
6"/ $0.90 ea.

12"/ $1.25 ea.
18"/ $2.50 ea.
2'/ $3.75 ea.

Hawthorn Crataegus viridis 3'/ 4.35 ea.
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Project No. 0101-09-0081-003 May 2010

Common Name Scientific Name Seeds Plants

General Vegetation List

Sweetgum Liquidambar styraciflua $124/lb 6"-12"/ $0.40 ea.
12"-18"/ $0.50 ea.
18"-24"/ $0.60 ea.

2'-3'/ $0.80 ea.
3'-4'/ $1.00 ea.

Umbrella magnolia Magnolia tripetala 1'-2'/ $1.60 ea.
2'-3'/ $2.10 ea.
3'-4''/ $3.20 ea.

Blackgum Nyssa sylvatica $40/lb 6"-12"/ $0.50 ea.
12"-18"/ $0.60 ea.
18"-24"/ $0.70 ea.

2'-3'/ $0.90 ea.

Sourwood Oxydendrum arboreum 6"-12"/ $0.45 ea.
12"-18"/ $0.60 ea.
18"-24"/ $0.75 ea.

White oak Quercus alba 6"-12"/ $0.50 ea.
12"-18"/ $0.75 ea.

2'-3'/ $1.50 ea.
3'-4'/ $2.75 ea.
5'-6''/ $5.00 ea.

Scarlet oak Quercus coccinea 1'-2'/ $1.60 ea.
2'-3'/ $2.10 ea.
3'-4''/ $3.20 ea.
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Project No. 0101-09-0081-003 May 2010

Common Name Scientific Name Seeds Plants
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Southern red oak Quercus falcata 1'-2'/ $1.60 ea.
2'-3'/ $2.10 ea.
3'-4''/ $3.20 ea.

Bur oak Quercus macrocarpa 6"-12"/ $0.50 ea.
12"-18"/ $0.75 ea.

2'-3'/ $1.50 ea.
3'-4'/ $2.75 ea.
5'-6''/ $5.00 ea.

Pin oak Quercus palustris 6"-12"/ $0.50 ea.
12"-18"/ $0.60 ea.
18"-24"/ $0.70 ea.

2'-3''/ $0.80 ea.

Chestnut oak Quercus prinus 1'-2'/ $1.60 ea.
2'-3'/ $2.10 ea.
3'-4''/ $3.20 ea.

Northern red oak Quercus rubra $4/lb 6"-12"/ $0.60 ea.
12"-18"/ $0.75 ea.
18"-24"/ $1.25 ea.

2'-3'/ $1.50 ea.
3'-4'/ $2.25 ea.
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Shumard oak Quercus shumardii 6"-12"/ $0.45 ea.
12"-18"/ $0.55 ea.
18"-24"/ $0.70 ea.

2'-3'/ $0.90 ea.
3'-4'/ $1.25 ea.

Black oak Quercus velutina 6"-12"/ $0.60 ea.
12"-18"/ $0.75 ea.
18"-24"/ $1.25 ea.

2'-3'/ $1.50 ea.
3'-4'/ $2.25 ea.

American basswood Tilia americana 6"/ $1.00 ea.
12"/ $1.25 ea.
2'/ $2.00 ea.
3'/ $3.00 ea.

Small - Medium Trees and Shrubs

Common alder Alnus serrulata 2'-4'/ $1.75 ea.

Common serviceberry Amelanchier arborea 12"-18"/ $1.00 ea.

Sugarberry Celtis laevigata 1 yr./ $0.22 ea.

Buttonbush Cephalanthus occidentalis $20/lb 18"/ $0.75 ea.
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Eastern redbud Cercis canadensis $48/lb 6"-12"/ $0.40 ea.
12"-18"/ $0.50 ea.
18"-24"/ $0.65 ea.

2'-3'/ $0.75 ea.

Swamp dogwood Cornus obliqua $20/lb

Gray dogwood Cornus racemosa (foemina) $20/lb 2 gal./ $8.00

Common persimmon Diospyros virginiana 6"/ $0.50 ea.
12"/ $0.60 ea.
18"/ $0.80 ea.
24"/ $1.00 ea.

Witchhazel Hamamelis virginiana $40/lb 6"-12"/ $0.55 ea.
12"-18"/ $0.75 ea.
18"-24"/ $1.00 ea.

2'-3'/ $2.50 ea.

American holly Ilex opaca (2yr)/ $0.75 ea.

Redtwig doghobble Leucothoe recurva 1'-2'/ $1.60 ea.
2'-3'/ $2.10 ea.
3'-4'/ $3.20 ea.

Northern spicebush Lindera benzoin $28/lb 6"-12"/ $0.55 ea.
12"-18"/ $0.70 ea.
18"-24"/ $0.85 ea.
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Crabapple Malus coronaria 2'-3'/ $2.50 ea.
3'-4'/ $4.00 ea.

Sandbar willow Salix interior 2' stake $0.70
3' stake $1.05
4' stake $1.20

Black willow Salix nigra 12"/ $0.45 ea.
18"/ $0.65 ea.
2'/ $0.75 ea.
3'/ $0.90 ea.

Common elderberry Sambucus nigra 6"-12"/ $0.40 ea.
12"-18"/ $0.50 ea.
18"-24"/ $0.75 ea.

2'-3'/ $0.85 ea.
3'-4'/ $2.00 ea.

Silky willow Salix sericea 2' stake $0.70
3' stake $1.05
4' stake $1.20

Slippery elm Ulmus rubra plugs/ $0.65 ea.

Herbs and Forbs

Winter bentgrass Agrostis hyemalis $8/lb

Little bluestem Andropogon scoparius $4.60/lb
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Jack-in-the-pulpit Arisaema triphyllum $240/lb plugs/ $0.45 ea.

Long-awned wood grass Brachyelytrum erectum 2" pot/ $1.15 ea.

Fringed brome Bromus ciliatus $8/lb

Tall brome Bromus latiglumis 2" pot/ $1.15 ea.

Woodland Brome Bromus pubescens 2" pot/ $1.15 ea.

Bluejoint reedgrass Calamagrostis canadensis $192/lb

Fringed sedge Carex crinita $15/lb

Beechwood sedge Carex laxiflora 2" pot/ $1.25 ea.

Woolly sedge Carex pellita 4" pot/ $0.75 ea.

Narrow-leaved cattail sedge Carex squarrosa 2" pot/ $1.15 ea.

Owlfruit sedge Carex stipata 2" pot/ $1.15 ea.

Northern sea oats Chasmanthium latifolium 2" pot/ $1.15 ea.

Shasta daisy Chrysanthemum maximum $24/lb

Sweet woodreed Cinna arundinacea $180/lb

Deertongue Dichanthelium clandestinum $6.50/lb
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Purple coneflower Echinacea purpurea $20/lb

Virginia wildrye Elymus virginicus $8/lb

Riverbank wildrye Elymus riparius $8/lb

Spotted joe-pye Eupatorium maculatum plugs/ $0.75 ea.

White wood aster Eurybia divaricata $288/lb

Fragrant bedstraw Galium triflorum plugs/ $1.50 ea.

Canada mannagrass Glyceria canadensis $80/lb

Fowl mannagrass Glyceria striata $80/lb

Daylily Hemerocallis spp. plugs/ $.30 ea.

Spotted touch-me-not Impatiens capensis 4" pot/ $0.45 ea.

Pale touch-me-not Impatiens pallida 4" pot/ $0.45 ea.

Baltic rush Juncus balticus 4" pot/ $0.45 ea.

Rice cutgrass Leersia oryzoides $80/lb 2" pot/ $1.15 ea.

Cardinal flower Lobelia cardinalis $560/lb plugs/ $0.40 ea.

Monkeyflower Mimulus ringens $136/lb
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Partridgeberry Mitchella repens 1 yr./ $6.00 ea.

Fowl bluegrass Poa palustris $8/lb

Mayapple Podophyllum peltatum plugs/ $0.40 ea.

Cutleaf coneflower Rudbeckia laciniata $180/lb

Dark green bulrush Scirpus atrovirens $160/lb

Reddish bulrush Scirpus pendulus 2" pot/ $1.15 ea.

Prarie dropseed Spartina pectinata 2" pot/ $1.15 ea.

Alsike clover Trifolium hybridum $1.00/lb
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MEASURES FOR REDUCING EFFECTS ON THE 
ENVIRONMENT AND HUMAN HEALTH 

 
 

1. Down-stream water users and adjacent landowners who could be directly affected by 
chemical drift, stream transport, or an accidental spill, will be notified (normally 15 days) 
prior to the chemical application. 

2. All applicable state and federal laws, including the labeling instructions of the United 
States Environmental Protection Agency (USEPA), will be strictly followed. 

3. The herbicides amitrole, diuron, dalapon, and fosamine will not be used in the Region’s 
vegetation management program 

4. Any employee not wishing to be exposed to glyphosate, dicamba, tebuthiuron, triclopyr, 
simazine, bromacil, atrazine, or 2, 4-D will be given alternate work assignments. 

5. All workers on herbicide application projects will be informed of any known potential 
human health impacts from the herbicides to be used, and will be provided with copies of 
the relevant Methods and Information Profiles. 

6. Where practical and effective, pre-mixed formulations and expose-reducing equipment 
will be used. 

7. The herbicide atrazine will not be applied aerially. 

8. Diesel oil will not be used in herbicide applications, except as an adjuvant (not to exceed 
5 percent of spray mixture). 

9. Kerosene will not be used in herbicide applications, except as an inert ingredient in the 
ester formulation of triclopyr. 

10. Herbicides will be applied within the prescribed environmental conditions stated on the 
label, in the environmental assessment, and in issued permits.  This includes 
considerations of wind speed, relative humidity, air temperature, chemical persistence, 
and time since the last rainfall when determining the timing of applications in relation to 
drift reduction. 

11. Use herbicide formulations that contain only inerts recognized as generally safe by 
USEPA, or which are of a low priority for testing by USEPA.  Use of other inerts 
(identified by USEPA as a high priority for testing or those that have been shown to be 
hazardous) requires full assessment of human health risks incorporated into the NEPA 
decision-making process. 
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12. Protective clothing will be worn by all workers (both Forest Service employees and 
contract workers) involved in herbicide mixing, loading, backpack applications, and 
hackand-squirt applications.  Where specific items of protective clothing are optional, 
they must be on the work site at all times during application in accordance with the 
requirements of the Amended Record of Decision, dated February 27, 1992. 

13. Public notification will be used for all applications requesting that people who know or 
suspect that they are hypersensitive to herbicides contact the Forest Service to determine 
appropriate risk management measures. in accordance with the requirements of the 
Amended Record of Decision, dated February 27, 1992. 

14. Workers should wear a clean set of clothes daily, and should have a complete change of 
clothes available at the work site in ease of accidental exposure. 

15. An emergency eyewash unit and other washing facilities with an adequate supply of soap 
and non-contaminated water will be available at each work site. 

16. Workers (both Forest Service and contract) who know that they are hypersensitive to 
herbicides will not be used in application projects.  Workers who display symptoms of 
hypersensitivity to herbicides during application will be removed from the project. 

17. Precautions will be taken to assure that equipment used for storage transport, mixing, or 
application will not leak herbicides into water or soil. 

18. Areas used for mixing herbicides and cleaning equipment shall be located where spillage 
will not run into surface waters or result in groundwater contamination.  Whenever 
practicable, mixing areas and heliports will not be located within watersheds which 
provide domestic or municipal drinking water or which supply fish hatcheries or 
irrigation needs. 

19. Drift of herbicide vapors or sprays will be minimized to within the prescribed buffer strip 
boundaries.  The goal is to optimize droplet size to meet control requirements and to 
reduce risk of contamination due to drift.  For aerial applications, fine droplets will be 
kept to a minimum by techniques such as:  1) reducing boom pressure; 2) increasing 
orifice size; 3) orienting nozzles parallel to the ground; 4) using specialized boom and 
nozzle designs; and 5) thickening the spray mixture by addition of various foaming 
agents, thickening polymers, or invert emulsion carriers.  Specific direction on drift 
control measures, calibration, and characterization of aircraft is contained in handbooks 
such as the Siskiyou National Forest Aerial Applicators Handbook (April 1982), the Gold 
Beach Ranger District Aerial Implementation Plan (Spring 1983), and the Region 5 
Handbook on Aerial Application of Herbicides (June 1983).  These are on file in the 
Regional Office in Portland, Oregon.  Current technology in aircraft and guidance 
systems, aerial delivery systems, aerial spray models, aerial calibration, microsite 
weather, and quality control is provided to Forest Service personnel in training sessions. 
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20. Buffers are required along streams, open water, and wetlands.  Local conditions may 
require an expansion of the minimum widths given below.  The buffer width for lakes 
and wetlands is wider than streams because of the high water table surrounding these 
areas.  Large quantities of herbicides can be flushed by a rise in the water table.  There is 
also less opportunity for chemical dilution and mixing in lakes and wetlands than in 
flowing streams.  Buffers are determined by the possible modes of chemical transport to 
surface waters (direct application, deft, overland flow, subsurface leaching, and 
mobilization in ephemeral stream channels), as well as protection of riparian vegetation.  
Buffers should be designed to prevent direct application to open water.  Truck mounted 
spray rigs will have an on/off switch inside the vehicle which the driver can operate at 
stream crossings which would reduce drift into surface water.  The acceptable amount of 
drift reaching waters will be determined for each proposed project based on the 
sensitivity of the water body including the rate of flow and the nature and amount of 
downstream use.  Operational considerations, including topography, existing vegetation, 
environmental conditions, and mode of application will be incorporated into the 
establishment of buffer strips.  The buffers will be marked prior to spraying in order to be 
visible to applicators in aircraft, in vehicles, or on the ground.  The following unsprayed 
widths will be maintained and may need to be expanded depending on local conditions. 

a. For aerial application, 200 feet horizontal distance around wetlands and 
lakes. 

b. For aerial application, 100 feet along all flowing streams (Class I 
through IV). 

c. For other than aerial application, 50 feet along all flowing waters. A 
distance less than 50 feet may be considered depending on site 
specifications such as slope, soil, climate, and risk of contamination. 

d. The following items will be considered in project-level analyses and may 
result in expansion of the buffer widths:  1) the possibility of significant 
rainfall within the next 60 days, 2) topography adjacent to surface water, 
3) soil infiltration capacity; 4) amount of ground cover, 5) flow 
obstructions that retard overland flow; and 6) herbicide persistence and 
mobility.  The value of the water for fisheries and domestic, municipal, 
industrial, and agricultural uses will also be considered. 

e. Reduce the risk of subsurface leaching and mobilization due to a rising 
water table. Considerations include: 1) depth of water table; 2) soil 
permeability; 3) possibility of a rise in the water table; 4) leaching within 
the 60 days following application; 5) herbicide mobility and persistence; 
and 6) the downstream water use. 

f. Minimize the introduction of chemicals into ephemeral streams.  Consider 
the time since the last rainfall, the chance of significant rainfall in the 60 
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days following chemical application, soil moisture, slope, downstream 
water use, and the mobility and persistence of the herbicide. 

g. Protect riparian vegetation from the toxic effects of the applied herbicides. 
Considerations include:  1) the value of the riparian vegetation for stream 
channel stability and stream shading; 2) the availability of large woody 
debris input for fish habitat and to support the aquatic food chain; 3) the 
value of riparian vegetation for terrestrial wildlife; and 4) the toxicity of 
the herbicide to riparian plant and animal species. 

21. Aircraft operators shall shut off herbicide applicators during turns and while over open 
water, residences, and sensitive sites. 

22. Appropriate management of streamsides along dry Class IV streams will be determined 
during the project-level environmental assessment. Predicted rainfall, downstream uses 
and values, vegetative and soil conditions, and wildlife habitat will be evaluated. 

23. When transporting more than 120 gallons of herbicide concentrate or 2,000 gallons of 
mix on forest roads within municipal, fish hatchery, or irrigation supply watersheds, a 
pilot vehicle will be used.  Truck drivers shall be briefed on all haul route hazards, 
defensive driving, and the project safety plan.  They must also be familiar with the Spill 
Incident Response Plan.  Both worker and public exposure monitoring is required for all 
herbicide application projects.  Pertinent details will be documented including herbicides 
used, land area treated, date and times of applications, people involved, and mitigation 
measures followed. 

24. Monitoring must be planned as an integral part of the overall vegetation management 
project.  Monitoring will be conducted as described in the Region 6 Water Quality 
Monitoring Guide for Pesticide Detection (R6-WS-040-1980).  Monitoring of a spray 
operation will be conducted to determine if mitigation measures are being observed, are 
effective in maintaining water quality, and are in compliance with state water quality 
standards and pesticide label requirements.  The potential for contamination of aquifers 
used by fish or for municipal water or irrigation will be considered in the project level 
Environmental Assessment. 

25. Herbicides will be applied in accordance with Forest Service Manual 2150 (Pesticide Use 
Management and Coordination). This identifies the authority for Forest Service use of 
pesticides (the Federal Insecticide, Fungicide, and Rodenticide Act) and establishes the 
objectives and responsibilities of managers on all administrative levels. It describes the 
requirements for environmental documentation, safety planning, and training. 

26. Forest Service Handbook 2109.11 (Pesticide Project Handbook) will be used to direct 
project planning.  This establishes procedures to guide managers in planning, organizing, 
conducting, and reporting pesticide use projects.  It also describes the requirement for a 
post-treatment evaluation report and the pesticide-use report. 
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27. Standards and guidelines in Forest Service Handbook 2109.12 (Pesticide Storage, 
Transportation, Spills, and Disposal Handbook) will be met.  This defines standards for 
storage facilities, posting and handling, accountability, and transportation.  It covers spill 
prevention, planning, cleanup, and container disposal requirements. 

28. Forest Service Handbook 2109.13 (Pesticide Project Personnel Handbook) will be used to 
define responsibilities and personnel needs, training, and experience needed for large 
scale aerial or ground application projects. 

29. Project safety will be guided by Forest Service Handbook 6709.11 (Health and Safety 
Code Handbook, Chapter 9).  This directive establishes the basic safety rules, as well as 
storage, transportation, and disposal safety aspects.  References and publications to aid in 
worker safety training are also identified. 

30. Individual National Forests will provide guidance for large and complex projects, as 
appropriate.  This will be in the form of Forest Application Hand books, Project Safety 
Plans, Environmental Monitoring Plans, Public Contact Plans, or Law Enforcement 
Plans.  This is where specific requirements for equipment standards, training and quality 
control, and safety needs are identified for project implementation.  Special measures 
such as spray drift control technology, water monitoring standards, calibration of 
equipment, and on-site weather limitations are prescribed.  These documents also define 
coordination needs with support organizations and facilities. 

31. Pesticide Applicator Licensing end training will be used as a quality control measure.  
The Pacific Northwest Region will continue to utilize the programs administered by the 
Departments of Agriculture in Washington and Oregon.  Training and testing of 
applicators covers laws and safety, protection of the environment, handling and disposal, 
pesticide formulations and application methods, calibration of devices, use of labels and 
data sheets, first aid, and symptoms of pesticide exposure. 

32. Material Safety Data Sheets will be posted at storage facilities and in vehicles, and will 
be made available to workers.  These provide physical and chemical data, fire or 
reactivity data, specific health hazard information, spill or leak procedures, instructions 
for worker hygiene, and special precautions. 

33. Care will be taken to avoid skin contact with diesel oil and kerosene.  If contact does 
occur, affected skin areas should be promptly washed with soap and water, and soaked 
clothing will be changed. 

34. The burning of vegetation in the same year in which it has been treated with herbicides is 
prohibited. 
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