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Project Area

Swann Road

Interstate 40

US 64

Five Mile Branch
Stream and Wetland Restoration Site

Iredell County, North Carolina

VICINITY MAP

SCALE:
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1

Source: USGS Quadrangle Maps Statesville East and Cool Springs, NC
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Directions:  Take I 40 west out of Raleigh to US 64 west (exit 162)
 toward Cool Springs.  Turn left onto US 64.  Turn right onto Swann 

Road.  Swann Road crosses the Site just before I 40

The subject project site is an environmental restoration site of the NCDENR Ecosystem Enhancement 
Program (EEP) and is encompassed by a recorded conservation easement, but is bordered by land 
under private ownership.  Accessing the site may require traversing areas near or along the easement 
boundary and therefore access by the general public is not permitted.  Access by authorized
 personnel of state and federal agencies or their designees/contractors involved in the development,
 oversight and stewardship of the restoration site is permitted within the terms and timeframes of their 
defined roles.  Any intended site visitation or activities requires prior coordination with EEP.  
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Reach 4 Beaver Creek 193.0 ft 
Reach 5 UT to Beaver Creek 180.1 ft 

Reach 6 UT 220.4 ft

Reach 7 UT @ Chimney Lane 139.5 ft 

Reach 8 UT @ Swann Road 520.0 ft 

 Reach 9 UT @ Freeze Property 172.0 ft

REMOVE 946 ft of restoration

Reach 1 Beaver Creek 5,935.38 ft

Reach 2 Fifth Creek upstream of Beaver Creek 1,526.7 

Reach 3 Fifth Creek downstream Beaver Creek 4,387.26

Five Mile Branch
Stream and Wetland Restoration Site

Iredell County, North Carolina

PROJECT COMPONENTS MAP

SCALE:
Source: USGS Quadrangle Maps Statesville East and Cool Springs, NC
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Mitigation Ratio

2:1**

2:1**

2:1**

10:1

10:1

10:1

10:1

10:1

10:1

1:1

5:1

RE

RE

RE

           193.0 

           180.1 

           220.4 

                   193.0 

                   180.1 

                   220.4 

Pres.

Pres.

Pres.

Reach 4 - Beaver Creek 
(Upstream)

Reach 5 - UT to Beaver Creek 
(Upstream)

Reach 6 - UT

Property line to 10+87.03 
PRBVR

Property line to Beaver Creek

Property line to Beaver Creek

           172.0 REPres.                   172.0 
Within the Conservation 

Easement
Reach 9 - UT at Freeze 

Property

**due to the near systemic nature of the improvement to the channel cross-section and the localized improvements to the profile/in-
stream habitat, a credit ratio of 2.0:1 is being used.

Table 1. Project Components and Mitigation Credits
Five Mile Branch Stream Restoration, EEP IMS ID# 92185

Mitigation Credits

Stream Riparian Wetland
Non-riparian 

Wetland
Buffer

Nitrogen
Nutrient Offset Nutrient Offset

Type R RE R RE R RE

Totals     5,924.7     142.5        48.0           0.4 - - - - -

Project Components

Project Component -or- Reach 
ID

Stationing/Location
Existing 

Footage/Acreage
Approach

(PI, PII etc.)

Restoration -
or-

Restoration
Equivalent

Restoration
Footage or
Acreage

Reach 1 - Beaver Creek
10+87.03 PRBVR to Fifth 

Creek
                6,133.7 E II R  5935.38* 

Reach 2 - Fifth Creek upstream 
of Beaver Creek

I-40 to Beaver Creek                 1,526.7 E II R         1,526.7 

Reach 3 - Fifth Creek 
downstream of Beaver Creek

Beaver Creek to 78+60.00 
PRFTH

                5,333.3 E II R  4387.26* 

* Difference between existing and restoration footage is due to a section of stream preservation at the the upstream limit of the 
project and the absence of ownership of both side of the stream at the downstream limit of the project.

Wetlands Throughout the site                      48.0 Rest. R              48.0 

Wetlands Throughout the site                        1.9 Pres. RE                1.9 

Component Summation

Restoration Level
Stream

(linear feet)
Riparian Wetland

(acres)
Non-riparian Wetland

(acres)
Buffer

(square feet)
Upland
(acres)

N/A N/A

Riverine Non-Riverine

N/A N/A N/A N/A

Restoration N/A 48.0 N/A N/A

N/A

Enhancement I N/A

Enhancement

N/A

Enhancement II 12,993.7

1.9 N/A N/A

Creation N/A N/A N/A

N/A

High Quality
Preservation

N/A N/A N/A N/A N/A

Preservation 1,425.0

Reach 7 - UT at Chimney Lane

Reach 8 - UT at Swann Road

Property line to Beaver Creek

Property line to Fifth Creek

                   139.5 

                   520.0 

Pres.

Pres.

RE

RE

           139.5 

           520.0 



Data Collection Completion or
Activity or Deliverable Complete Delivery

Restoration Plan Dec-09 Dec-09
Final Design – Construction Plans Nov-10 Nov-10
Construction Apr-11 Apr-12
Mitigation Plan / As-built (Year 0 Monitoring – baseline) Jun-12 Mar-13
Year 1 Monitoring - -
Year 2  Monitoring - -
Year 3 Monitoring - -
Year 4 Monitoring - -

  

Table 2. Project Activity and Reporting History
Five Mile Branch Stream Restoration, EEP IMS ID# 92185



Designer ARCADIS G&M of NC, Inc.
801 Corporate Center Dr., Suite 300, Raleigh NC 27607

Primary project design POC Robert Lepsic 919-854-9812
Construction Contractor North State Environmental

2889 Lowery Street, Winston Salem, NC 27101
Construction contractor POC Michael Anderson 336-245-1253
Survey Contractor North State Environmental

2889 Lowery Street, Winston Salem, NC 27101
Survey contractor POC David K. Alley, PLS 336-250-9225
Planting Contractor Southern Garden, Inc.

PO Box 808, Apex, NC 27502
Planting contractor POC Todd Laasko 919-362-1050
Seeding Contractor Canady’s Landscape and Erosion Control

256 Fairview Acres Road,Lexington NC 27295
Contractor point of contact 336-236-1182
Seed Mix Sources Green Resource, Colfax, NC 27235

336-855-6363
Nursery Stock Suppliers Foggy Mountain Nursery 336-384-5323

Claridge Nursery 919-731-7988
Brook Run Plantation 434-292-1677

Monitoring Performers ARCADIS G&M of NC, Inc
Baseline and Year One 801 Corporate Center Dr., Suite 300, Raleigh NC 27607
Stream Monitoring POC Robert Lepsic 919-854-9812
Vegetation Monitoring POC Robert Lepsic 919-854-9812
Wetland Monitoring POC Robert Lepsic 919-854-9812

  

Table 3. Project Contacts Table
Five Mile Branch Stream Restoration, EEP IMS ID# 92185



Project Name Five Mile Branch Stream and Wetland Restoration
County Iredell
Project Area (acres) 229
Project Coordinates (latitude and longitude) 035° 50' 40.18" N 080° 46' 27.37" W

Physiographic Province Piedmont

River Basin Yadkin-Pee Dee

USGS Hydrologic Unit 8-digit 3040102

DWQ Sub-basin 03-07-06

Project Drainage Area (acres) 26

Project Drainage Area Percentage of Impervious 
Area 10-20

CGIA Land Use Classification

Parameters Reach 1 Reach 2 Reach 3

Length of reach (linear feet) 6,134 1,527 5,333

Valley classification VIII VIII VIII

Drainage area (acres) 10.7 mi 13.9 mi 26.0 mi

NCDWQ stream identification score 12-108-13-1 12-108-13 12-108-13

NCDWQ Water Quality Classification Class C Class C Class C

Morphological Description (stream type) E5 E5 E5

Evolutionary trend

Underlying mapped soils Codorus loam Codorus loam Codorus loam

Drainage class somewhat poorly drained somewhat poorly drained somewhat poorly drained

Soil Hydric status Yes Yes Yes

Slope 0-2% 0-2% 0-2%

FEMA classification Zone AE Zone AE Zone AE

Table 4. Project Baseline Information and Attributes

Project Information

Project Watershed Summary Information

Reach Summary Information

Five Mile Branch Stream Restoration, EEP IMS ID# 92185

Heavily developed, cultivated, herbaceous and 
shrubland, forest land, water bodies



Native vegetation community Bottomland hardwood Bottomland hardwood Bottomland hardwood

Percent composition of exotic invasive vegetation <5 <5 <5

Parameters Wetland 1 Wetland 2 Wetland 3

Size of Wetland (acres) 48.0

Wetland Type (non-riparian, riparian riverine or riparian non-
riverine)

Riparian riverine

Mapped Soii Series Codorus loam

Drainage class somewhat poorly drained

Soil Hydric Status Yes

Source of Hydrology
groundwater, precipitation 
and overbank flooding

Hydrologic Impairment Ditching

Native vegetation community Bottomland hardwood

Percent composition of exotic invasive vegetation <5

Regulation Applicable? Resolved?
Supporting 

Documentation

Waters of the United States — Section 404
Yes Yes Restoration Plan

Waters of the United States — Section 401
Yes Yes Restoration Plan

Endangered Species Act
Yes Yes Restoration Plan

Historic Preservation Act
Yes Yes Restoration Plan

Coastal Zone Management Act (CZMA)/ Coastal 
Area Management Act (CAMA)

No N/A N/A

FEMA Floodplain Compliance
Yes Yes Restoration Plan

Essential Fisheries Habitat
No N/A N/A

Wetland Summary Information

Regulatory Considerations



Parameter Gauge3

Dimension and Substrate - Riffle SD n SD n Min Mean Max Min Mean Med Max SD n

Bankfull Width (ft) 51.0 4.3 48 20.7 27.6 38.8 24.1 29.5 26.3 38.1 7.5 3

Floodprone Width (ft) - - 100.0 180.0 250.0 - >200 - - 0.0 3

Bankfull Mean Depth (ft) 2.7 0.5 48 3.3 4.2 5.0 3.5 4.2 4.4 4.7 0.6 3

Bankfull Max Depth (ft) 3.3 0.7 48 4.6 5.9 7.2 6.4 6.8 7.0 7.1 4.0 3

Bankfull Cross Sectional Area (ft 2) 139.3 22.9 48 75.0 115.5 163.2 105.4 121.1 124.5 133.4 14.3 3

Width/Depth Ratio 18.8 1.2 48 5.1 6.6 9.5 5.5 7.3 5.6 10.9 3.1 3

Entrenchment Ratio 1.4 - - 3.6 6.4 9.0 5.2 7.0 7.6 8.3 1.6 3

Bank Height Ratio 1.4 - - - 1.0 - - 1.0 - - 0.0 3
d50 (mm)                       - -

Riffle Length (ft) - - - - - - - - - - -

Riffle Slope (ft) 0.003 26 0.0 0.0020 0.0094 - - - - - -

Pool Length (ft) 27.5 34 5.5 25.7 161.9 - - - - - -

Pool Max Depth (ft) 0.9 13 4.7 6.7 7.8 4.3 4.3 4.3 4.3 0 2

Pool Spacing (ft) 27.5 34 20.6 176.7 748.9 - - - - - -

Pool Cross Sectional Area (ft2) - - 80.9 100.6 119.8 74.4 40.4 40.4 52.1 16.5 2

Channel Beltwidth (ft) - - 47.0 235.0 443.0 47.0 235.0 - 443.0 - -

Radius of Curvature (ft) - - 60.0 3527.0 14000.0 60.0 3527.0 - 14000.0 - -

Rc: Bankfull Width (ft/ft) - - 2.2 127.8 507.2 2.2 127.8 - 507.2 - -

Meander Wavelength (ft) - - 575.0 1380.0 2132.0 575.0 1380.0 - 2132.0 - -

Meander Width Ratio - - 20.8 50.0 77.2 20.8 50.0 - 77.2 - -

Ri% / Ru% / P% / G% / S% - - - - - -

SC% / Sa% /G.% / C% / B% / Be%

d16 / d35 / d50 / d84 / d95 / di p / disp (mm)

Reach Shear Stress (competency) lb/f 2

Max part size (mm) mobilized at bankfull

Stream power (transport capacity) W/m 2

Drainage Area (SM)

Impervious cover estimate (%)

Rosgen Classification B

Bankfull Velocity (fps) 3.9

Bankfull Discharge (cfs) 539.9

Valley length (ft)

Channel Thalweg length (ft)

Sinuosity (ft)

Water Surface Slope (Channel) (ft/ft) 0.0032

BF  slope (ft/ft) -

Bankfull Floodplane Area (acres)

Proportion over wide (%)

Entrenchment Class (ER Range)

Incision Class (BHR Range)

BEHI VL% / L% / M% /  H% / VH% / E%

Channel Stability or Habitat Metric

Biological or Other

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

0.43

33.0

1.58

-

-

> 2.0 mm

N/A

N/A

N/A

N/A

N/A

Profile

Pattern

N/A

0.35

24.0

1.3

-

N/A

N/A

N/A

N/A

N/A

N/A

-

-

N/A

N/A

N/A

-

-

N/A

N/A

N/A

-

1.07

0.0016

-

-

-

Additional Reach Parameters

-

-

1.07

Exhibit Table 5a.  Baseline Stream Data Summary
Five Mile Branch Stream Restoration, EEP IMS ID# 92185    Segment/Reach: Reach 1 Beaver Creek 5,622 feet

* NC Rural Mountain and Piedmont Regional Curve, Surry County NRCS, Draft 1/27/2010

** NC Rural Mountain and Piedmont Regional Curve, Surry County NRCS, Draft 3/16/2006

***Bankfull Discharge/Bankfull Cross Sectional Area

1 A singulare reference stream was not used to design the Enhancement Level II project.

2 As built profile parameters not calculated for Enhancement Level II

E5

3.7

-

1.07

0.0016

-

-

379.2**

4.1***

92.9**

Equation

2.2*

41.9*

Additional Reach Parameters

-

N/A N/A

26.3 63.3

Substrate, bed and transport parameters

10.76

10-20

E5

3.8

0.31

22.7

1.29

E5

3.6

97.8 N/A N/A N/A N/A

575.0 1380.0 - 2132.0 N/A N/A

N/A N/A

2.7 161.8 - 642.2 N/A N/A N/A

N/A N/A

N/A

60.0 3527.0 - 14000.0 N/A N/A

47.0 235.0 - 443.0 N/A N/A

N/A176.7 19.1 748.9 N/A N/A

80.9 100.6 - 119.8 N/A N/A N/A N/A

20.6 N/A

N/A N/A

4.7 6.7 6.6 7.8 N/A N/A N/A N/A

5.5 25.7 19.1 161.9 N/A N/A

N/A N/A

0.0 0.0020 0.0014 0.0094 N/A N/A N/A N/A

- - - - N/A N/A

N/A N/A

- 0.2 - - N/A N/A N/A N/A

1.0 1.2 - 1.5 N/A N/A

N/A N/A

4.6 8.2 - 10.9 N/A N/A N/A N/A

4.4 6.0 5.9 9.1 N/A N/A

N/A

79.7 119.4 116.9 176.0 N/A N/A N/A N/A

5.0 6.9 6.9 8.1 N/A N/A

3.3 4.5 4.5 5.9 N/A

Mean

100.0 180.0 - 250.0 N/A

20.2 26.7 26.3

N/A

35.2 N/A N/A

Max Min Mean

N/A

Min Med

0.0014

Max

N/A N/A

N/A N/A N/A

N/A

Med

N/A

-

453.7

-

Regional Curve Pre-Existing Condition References Reach(es) Data1 Design As-Built / Baseline2



Parameter Gauge3

Dimension and Substrate - Riffle SD n SD n Min Mean Max Min Mean Med Max SD n

Bankfull Width (ft) 51.0 4.8 11 N/A N/A 25.1 29.0 33.0 - 24.2 - - - 1

Floodprone Width (ft) - - N/A N/A - >200.0 - - >200.0 - - - 1

Bankfull Mean Depth (ft) 2.7 0.4 11 N/A N/A 3.8 4.1 4.6 - 4.3 - - - 1

Bankfull Max Depth (ft) 3.3 0.6 11 N/A N/A 6.4 7.4 8.3 - 7.7 - - - 1

Bankfull Cross Sectional Area (ft 2) 139.3 4.8 11 N/A N/A 104.5 119.7 144.7 - 104.2 - - - 1

Width/Depth Ratio 18.8 1.0 11 N/A N/A 5.5 7.0 8.6 - 5.6 - - - 1

Entrenchment Ratio 1.4 - - N/A N/A - 6.5 - - 8.3 - - - 1

Bank Height Ratio 1.4 - - N/A N/A 1.0 1.0 1.0 - 1.0 - - - 1
d50 (mm)                       - - N/A N/A

Riffle Length (ft) - - N/A N/A - - - - - - - - -

Riffle Slope (ft) 0.0001 2 N/A N/A 0.0009 0.0010 0.0011 - - - - - -

Pool Length (ft) - - N/A N/A 81.2 112.8 144.3 - - - - - -

Pool Max Depth (ft) - - N/A N/A 7.5 7.8 8.0 - 7.2 - - - 1

Pool Spacing (ft) - - N/A N/A 272.0 297.0 322.0 - - - - - -

Pool Cross Sectional Area (ft2) - - N/A N/A 104.5 119.7 144.7 - 136.3 - - - 1

Channel Beltwidth (ft) - - N/A N/A 48.0 639.0 1566.0 48.0 639.0 - 1566.0 - -

Radius of Curvature (ft) - - N/A N/A 1275.0 2693.0 3800.0 1275.0 2693.0 - 3800.0 - -

Rc: Bankfull Width (ft/ft) - - N/A N/A 49.6 104.8 147.8 49.6 104.8 - 147.8 - -

Meander Wavelength (ft) - - N/A N/A 4464.0 4618.0 4771.0 4464.0 4618.0 - 4771.0 - -

Meander Width Ratio - - N/A N/A 173.7 179.7 185.6 173.7 179.7 - 185.6 - -

Ri% / Ru% / P% / G% / S% - - - - - -

SC% / Sa% /G.% / C% / B% / Be%

d16 / d35 / d50 / d84 / d95 / di p / disp (mm)

Reach Shear Stress (competency) lb/f 2

Max part size (mm) mobilized at bankfull

Stream power (transport capacity) W/m 2

Drainage Area (SM)

Impervious cover estimate (%)

Rosgen Classification B

Bankfull Velocity (fps) 3.9

Bankfull Discharge (cfs) 539.9

Valley length (ft)

Channel Thalweg length (ft)

Sinuosity (ft)

Water Surface Slope (Channel) (ft/ft) 0.0032

BF  slope (ft/ft) -

Bankfull Floodplane Area (acres)

Proportion over wide (%)

Entrenchment Class (ER Range)

Incision Class (BHR Range)

BEHI VL% / L% / M% /  H% / VH% / E%

Channel Stability or Habitat Metric

Biological or Other

-

***Bankfull Discharge/Bankfull Cross Sectional Area

1 A singulare reference stream was not used to design the Enhancement Level II project.

2 As built profile parameters not calculated for Enhancement Level II

-

** NC Rural Mountain and Piedmont Regional Curve, Surry County NRCS, Draft 3/16/2006

N/A

Equation

46.0*

2.3*

112.5**

4.1***

466.8**

-

* NC Rural Mountain and Piedmont Regional Curve, Surry County NRCS, Draft 1/27/2010

-

- N/A

N/A

N/A

N/A

-

-

N/A

- N/A

1.04 N/A

0.0013 N/A

- N/A

Additional Reach Parameters

3.4

442.3

- N/A

- N/A

3.4

- -

10-20 N/A

0.38

28.0

1.36

E5 N/A

-

> 2.0 mm

Additional Reach Parameters

13.93 N/A

1.46

N/A N/A

Substrate, bed and transport parameters

173.7 179.7 - 185.6 N/A N/A

N/A N/A

4464.0 4618.0 - 4771.0 N/A N/A N/A N/A

49.6 104.8 - 147.8 N/A N/A

N/A

1275.0 2693.0 - 3800.0 N/A N/A N/A N/A

N/A N/A

Pattern

48.0 639.0 - 1566.0 N/A N/A N/A

- - - - N/A N/A

N/A N/A

- - - - N/A N/A N/A N/A

- - - - N/A N/A

N/A N/A

- - - - N/A N/A N/A N/A

0.0009 0.0010 0.0010 0.0011 N/A N/A

Profile

- - - - N/A N/A N/A N/A

N/A N/A

- 0.2 - - N/A N/A N/A N/A

1.1 1.1 - 1.2 N/A N/A

N/A N/A

- 6.5 - - N/A N/A N/A N/A

5.3 7.0 7.1 8.4 N/A N/A

N/A N/A

94.0 130.1 128.2 176.4 N/A N/A N/A N/A

6.7 7.8 7.9 9.1 N/A N/A

N/A N/A

3.8 4.2 4.2 5.0 N/A N/A N/A N/A

- >200.0 - - N/A N/A

Med Max

23.9 30.7 30.3 40.3 N/A N/A N/A N/A

Min Mean Med Max Min Mean

Exhibit Table 5b.  Baseline Stream Data Summary
Five Mile Branch Stream Restoration, EEP IMS ID# 92185    Segment/Reach: Reach 2 Fifth Creek upstream of Beaver Creek 1,251 feet

Regional Curve Pre-Existing Condition References Reach(es) Data1 Design As-Built / Baseline2

1.04

0.0013

-

-

N/A

N/A

N/A

0.3

17.0

E5

1.04

0.00171

-

-

0.37

27.9

1.79

E5

3.9



Parameter Gauge3

Dimension and Substrate - Riffle SD n SD n Min Mean Med Min Mean Med Max SD n

Bankfull Width (ft) 51 3.9 27 N/A N/A 26.3 33.4 40.8 28.4 34.1 32.2 41.7 6.9 3

Floodprone Width (ft) - - N/A N/A - >200.0 - - >200.0 - - - -

Bankfull Mean Depth (ft) 2.7 0.5 27 N/A N/A 4.0 4.7 5.7 4.0 4.3 4.1 4.7 0.4 3

Bankfull Max Depth (ft) 3.3 0.7 27 N/A N/A 5.1 6.5 7.8 5.6 6.3 6.3 7.1 0.8 3

Bankfull Cross Sectional Area (ft2) 139.3 22 27 N/A N/A 120.3 157.8 202.7 115.3 143.5 150.2 165.2 25.6 3

Width/Depth Ratio 18.8 1.0 25 N/A N/A 5.2 7.1 8.8 6.9 8.1 6.9 10.4 2 3

Entrenchment Ratio 1.4 - - N/A N/A - >6.5 - 4.8 6.0 6.2 7.0 1.1 3

Bank Height Ratio 1.4 - - N/A N/A - 1.0 - 1.0 1.0 1.0 1.0 0 3
d50 (mm)                       - - N/A N/A

Riffle Length (ft) - - N/A N/A - - - - - - - - -

Riffle Slope (ft) 0 18 N/A N/A 0.0022 0.0026 0.003 - - - - - -

Pool Length (ft) 15 19 N/A N/A 81.2 112.8 144.3 - - - - - -

Pool Max Depth (ft) 1.1 15 N/A N/A 7.5 7.8 8.0 6.1 6.4 6.2 7.0 0.5 3

Pool Spacing (ft) 298 18 N/A N/A 272.0 297.0 322.0 - - - - - -

Pool Cross Sectional Area (ft2) - - N/A N/A 120.3 157.8 202.7 148.3 169.9 152.2 209.2 34.1 3

Channel Beltwidth (ft) - - N/A N/A 48 639 1556 48 639 - 1556 - -

Radius of Curvature (ft) - - N/A N/A 1275 2693 3800 1275 2693 - 3800 - -

Rc: Bankfull Width (ft/ft) - - N/A N/A 49.6 73.4 113.8 38.2 80.6 - 113.8 - -

Meander Wavelength (ft) - - N/A N/A 4464 4618 4771 4464 4618 - 4771 - -

Meander Width Ratio - - N/A N/A 173.7 125.8 46.9 1.4 19.1 - 46.9 - -

Ri% / Ru% / P% / G% / S% - - - - - -

SC% / Sa% /G.% / C% / B% / Be%

d16 / d35 / d50 / d84 / d95 / dip / disp (mm)

Reach Shear Stress (competency) lb/f2

Max part size (mm) mobilized at bankfull

Stream power (transport capacity) W/m2

Drainage Area (SM)

Impervious cover estimate (%)

Rosgen Classification B

Bankfull Velocity (fps) 3.9

Bankfull Discharge (cfs) 539.9

Valley length (ft)

Channel Thalweg length (ft)

Sinuosity (ft)

BF  slope (ft/ft) -

Bankfull Floodplane Area (acres)

Proportion over wide (%)

Entrenchment Class (ER Range)

Incision Class (BHR Range)

BEHI VL% / L% / M% /  H% / VH% / E%

Channel Stability or Habitat Metric

Biological or Other

1.04

-

-

0.36

27.1

1.49

E5

3.7

-

-

-

- N/A

- N/A

- N/A

N/A

N/A

N/A

0.35

20

1.06

-

-

> 2.0 mm

0.46

35

2.76

Exhibit Table 5c.  Baseline Stream Data Summary
Five Mile Branch Stream Restoration, EEP IMS ID# 92185    Segment/Reach: Reach 3 Fifth Creek downstream of Beaver Creek 4.377 feet

Regional Curve Pre-Existing Condition References Reach(es) Data1 Design As-Built / Baseline2

Min Mean Med Max Min Mean Med Max

27.9 35.6 34.7 44.1 N/A N/A N/A N/A

250 316.7 - 400.0 N/A N/A N/A N/A

4.5 5.3 5.1 6.8 N/A N/A N/A N/A

5.8 7.6 7.2 9.3 N/A N/A N/A N/A

192.6 202.5 175.5 222.2 N/A N/A N/A N/A

4.7 6.6 6.8 8.2 N/A N/A N/A N/A

7.1 8.6 - 10.8 N/A N/A N/A N/A

1.3 1.5 - 1.7 N/A N/A

- 0.2 - - N/A N/A

- N/A N/A N/A N/A

N/A N/A

N/A N/A

0.0 0.0017 0.002 0.004 N/A N/A N/A N/A

15.2 30 27.5 69.8 N/A N/A N/A N/A

8 9.4 9.5 11.4 N/A N/A N/A N/A

62.3 256.3 150.6 1206 N/A N/A N/A N/A

- 199.0 - - N/A N/A N/A N/A

Pattern

48 639 - 1556 N/A N/A N/A N/A

1275 2693 - 3800 N/A N/A N/A N/A

34.7 73.4 - 103.5 N/A N/A

4464 4618 - 4771 N/A N/A

- 130 N/A N/A

N/A N/A

N/A N/A

-

1.04

N/A N/A

Substrate, bed and transport parameters

Additional Reach Parameters

26.05 N/A

121.6 125.8

10-20 N/A

E5 N/A E5

5.2 3.9

N/A

N/A

1166.3

- N/A

- N/A

1.04 N/A

Additional Reach Parameters

- N/A

-

- N/A

N/A

-

-

Equation

58*

2.8*

179.2**

4.3***

772.1**

Profile

- - -

* NC Rural Mountain and Piedmont Regional Curve, Surry County NRCS, Draft 1/27/2010

***Bankfull Discharge/Bankfull Cross Sectional Area

1 A singulare reference stream was not used to design the Enhancement Level II project.

2 As built profile parameters not calculated for Enhancement Level II

** NC Rural Mountain and Piedmont Regional Curve, Surry County NRCS, Draft 3/16/2006



Dimension and substrate Base MY1 MY2 MY3 MY4 MY5 MY+ Base MY1 MY2 MY3 MY4 MY5 MY+ Base MY1 MY2 MY3 MY4 MY5 MY+ Base MY1 MY2 MY3 MY4 MY5 MY+ Base MY1 MY2 MY3 MY4 MY5 MY+

Based on fixed baseline bankfull 
elevation

Bankfull Width (ft) 26.3 38.1 28.7 24.1 52.1

Floodprone Width (ft) 200.0 200.0 200.0 200.0 200.0

Bankfull Mean Depth (ft) 4.7 3.5 2.6 4.4 1.8

Bankfull Max Depth (ft) 7.1 6.4 4.3 7.0 4.3

Bankfull Cross Sectional Area (ft2) 124.5 133.4 74.4 105.4 95.3

Bankfull Width/Depth Ratio 5.6 10.9 11.0 5.5 28.9

Bankfull Entrenchment Ratio 7.6 5.2 7.0 8.3 3.8

Bankfull Bank Height Ratio 1.0 1.0 1.0 1.0 1.0

Based on current/developing bankfull 
feature

Bankfull Width (ft)

Floodprone Width (ft)

Bankfull Mean Depth (ft)

Bankfull Max Depth (ft)

Bankfull Cross Sectional Area (ft2) 

Bankfull Width/Depth Ratio

Bankfull Entrenchment Ratio

Bankfull Bank Height Ratio

 Cross Sectional Area between end pins (ft 2) 

d50 (mm) 0.2 0.2 0.2 0.2 0.2

Based on fixed baseline bankfull 
elevation

Base MY1 MY2 MY3 MY4 MY5 MY+ Base MY1 MY2 MY3 MY4 MY5 MY+ Base MY1 MY2 MY3 MY4 MY5 MY+ Base MY1 MY2 MY3 MY4 MY5 MY+ Base MY1 MY2 MY3 MY4 MY5 MY+

Bankfull Width (ft)

Floodprone Width (ft)

Bankfull Mean Depth (ft)

Bankfull Max Depth (ft)

Bankfull Cross Sectional Area (ft2) 

Bankfull Width/Depth Ratio

Bankfull Entrenchment Ratio

Bankfull Bank Height Ratio

Based on current/developing bankfull 
feature

Bankfull Width (ft)

Floodprone Width (ft)

Bankfull Mean Depth (ft)

Bankfull Max Depth (ft)

Bankfull Cross Sectional Area (ft2) 

Bankfull Width/Depth Ratio

Bankfull Entrenchment Ratio

Bankfull Bank Height Ratio

Cross Sectional Area between end pins (ft 2)

d50 (mm)

Cross Section 3 (Pool)

Cross Section # (##)

Cross Section 4 (Riffle)

Cross Section # (##)

Cross Section 5 (Pool)

Cross Section # (##)

Five Mile Branch Stream Restoration, EEP IMS ID# 92185    Segment/Reach: Reach 1 Beaver Creek 5,622 feet
Exhibit Table 6.  Morphology and Hydraulic Monitoring Summary (Dimensional Parameters -- Cross Section)

Cross Section 1 (Riffle)

Cross Section # (##)

Cross Section 2 (Riffle)

Cross Section # (##)



Dimension and substrate Base MY1 MY2 MY3 MY4 MY5 MY+ Base MY1 MY2 MY3 MY4 MY5 MY+ Base MY1 MY2 MY3 MY4 MY5 MY+ Base MY1 MY2 MY3 MY4 MY5 MY+ Base MY1 MY2 MY3 MY4 MY5 MY+

Based on fixed baseline bankfull 
elevation

Bankfull Width (ft) 34.2 24.2

Floodprone Width (ft) 200.0 200.0

Bankfull Mean Depth (ft) 4.0 4.3

Bankfull Max Depth (ft) 7.2 7.7

Bankfull Cross Sectional Area (ft2) 136.3 104.2

Bankfull Width/Depth Ratio 8.6 5.6

Bankfull Entrenchment Ratio 5.8 8.3

Bankfull Bank Height Ratio 1.0 1.0

Based on current/developing bankfull 
feature

Bankfull Width (ft)

Floodprone Width (ft)

Bankfull Mean Depth (ft)

Bankfull Max Depth (ft)

Bankfull Cross Sectional Area (ft2) 

Bankfull Width/Depth Ratio

Bankfull Entrenchment Ratio

Bankfull Bank Height Ratio

 Cross Sectional Area between end pins (ft 2) 

d50 (mm) 0.2 0.2

Based on fixed baseline bankfull 
elevation

Base MY1 MY2 MY3 MY4 MY5 MY+ Base MY1 MY2 MY3 MY4 MY5 MY+ Base MY1 MY2 MY3 MY4 MY5 MY+ Base MY1 MY2 MY3 MY4 MY5 MY+ Base MY1 MY2 MY3 MY4 MY5 MY+

Bankfull Width (ft)

Floodprone Width (ft)

Bankfull Mean Depth (ft)

Bankfull Max Depth (ft)

Bankfull Cross Sectional Area (ft2) 

Bankfull Width/Depth Ratio

Bankfull Entrenchment Ratio

Bankfull Bank Height Ratio

Based on current/developing bankfull 
feature

Bankfull Width (ft)

Floodprone Width (ft)

Bankfull Mean Depth (ft)

Bankfull Max Depth (ft)

Bankfull Cross Sectional Area (ft2) 

Bankfull Width/Depth Ratio

Bankfull Entrenchment Ratio

Bankfull Bank Height Ratio

Cross Sectional Area between end pins (ft 2)

d50 (mm)

Exhibit Table 6.  Morphology and Hydraulic Monitoring Summary (Dimensional Parameters -- Cross Section)
Five Mile Branch Stream Restoration, EEP IMS ID# 92185    Segment/Reach: Reach 2 Fifth Creek upstream of Beaver Creek 1,251 

Cross Section 6 (Pool) Cross Section 7 (Riffle) Cross Section # (##) Cross Section # (##) Cross Section # (##)

Cross Section # (##) Cross Section # (##) Cross Section # (##) Cross Section # (##) Cross Section # (##)



Dimension and substrate Base MY1 MY2 MY3 MY4 MY5 MY+ Base MY1 MY2 MY3 MY4 MY5 MY+ Base MY1 MY2 MY3 MY4 MY5 MY+ Base MY1 MY2 MY3 MY4 MY5 MY+ Base MY1 MY2 MY3 MY4 MY5 MY+

Based on fixed baseline bankfull 
elevation

Bankfull Width (ft) 32.2 33.7 28.4 41.7 36.6

Floodprone Width (ft) 200.0 200.0 200.0 200.0 200.0

Bankfull Mean Depth (ft) 4.7 4.4 4.1 4.0 4.2

Bankfull Max Depth (ft) 7.1 6.1 5.6 6.3 6.2

Bankfull Cross Sectional Area (ft2) 150.2 148.3 115.3 165.1 152.2

Bankfull Width/Depth Ratio 6.9 7.7 6.9 10.4 8.8

Bankfull Entrenchment Ratio 6.2 5.9 7.0 4.8 5.5

Bankfull Bank Height Ratio 1.0 1.0 1.0 1.0 1.0

Based on current/developing bankfull 
feature

Bankfull Width (ft)

Floodprone Width (ft)

Bankfull Mean Depth (ft)

Bankfull Max Depth (ft)

Bankfull Cross Sectional Area (ft2) 

Bankfull Width/Depth Ratio

Bankfull Entrenchment Ratio

Bankfull Bank Height Ratio

 Cross Sectional Area between end pins (ft 2) 

d50 (mm) 0.2 0.2 0.2 0.2 0.2

Based on fixed baseline bankfull 
elevation

Base MY1 MY2 MY3 MY4 MY5 MY+ Base MY1 MY2 MY3 MY4 MY5 MY+ Base MY1 MY2 MY3 MY4 MY5 MY+ Base MY1 MY2 MY3 MY4 MY5 MY+ Base MY1 MY2 MY3 MY4 MY5 MY+

Bankfull Width (ft) 40.1

Floodprone Width (ft) 200.0

Bankfull Mean Depth (ft) 5.2

Bankfull Max Depth (ft) 7.0

Bankfull Cross Sectional Area (ft2) 209.2

Bankfull Width/Depth Ratio 7.7

Bankfull Entrenchment Ratio 5.0

Bankfull Bank Height Ratio 1.0

Based on current/developing bankfull 
feature

Bankfull Width (ft)

Floodprone Width (ft)

Bankfull Mean Depth (ft)

Bankfull Max Depth (ft)

Bankfull Cross Sectional Area (ft2) 

Bankfull Width/Depth Ratio

Bankfull Entrenchment Ratio

Bankfull Bank Height Ratio

Cross Sectional Area between end pins (ft 2)

d50 (mm) 0.2

Exhibit Table 6.  Morphology and Hydraulic Monitoring Summary (Dimensional Parameters -- Cross Section)
Five Mile Branch Stream Restoration, EEP IMS ID# 92185    Segment/Reach: Reach 3 Fifth Creek downstream of Beaver Creek 

Cross Section 8 (Riffle) Cross Section 9 (Pool) Cross Section 10 (Riffle) Cross Section 11 (Riffle) Cross Section 12 (Pool)

Cross Section 13 (Pool) Cross Section # (##) Cross Section # (##) Cross Section # (##) Cross Section # (##)



EEP Project Code 29185.  Project Name: Five Mile Branch

PnoLS P‐all T PnoLS P‐all T PnoLS P‐all T PnoLS P‐all T PnoLS P‐all T PnoLS P‐all T PnoLS P‐all T PnoLS P‐all T
Acer negundo boxelder Tree
Alnus serrulata hazel alder Shrub
Betula nigra river birch Tree 3 3 3 1 1 1
Carpinus caroliniana American hornbeam Tree 1 1 1 1 1 1
Celtis laevigata sugarberry Tree 2 2 2 2 2 2
Cornus amomum silky dogwood Shrub 2 2 2 1 1 1 1 1 1 1 1 1
Fraxinus pennsylvanica green ash Tree 1 1 1
Ilex decidua possumhaw Shrub 1 1 1 1 1 1 2 2 2 3 3 3 4 4 4
Juglans nigra black walnut Tree 1 1 1 2 2 2 1 1 1 1 1 1 2 2 2
Morus rubra red mulberry Tree 1 1 1
Nyssa sylvatica blackgum Tree
Platanus occidentalis American sycamore Tree 1 1 1 1 1 1
Quercus michauxii swamp chestnut oak Tree 9 9 9 5 5 5
Quercus pagoda cherrybark oak Tree 2 2 2 4 4 4 2 2 2 3 3 3
Quercus phellos willow oak Tree 1 1 1 1 1 1
Sambucus canadensis common elderberry Shrub

10 10 10 8 8 8 8 8 8 8 8 8 5 5 5 13 13 13 10 10 10 2 2 2

2 2 2 7 7 7 3 3 3 5 5 5 4 4 4 6 6 6 3 3 3 2 2 2
404.7 404.7 404.7 323.7 323.7 323.7 323.7 323.7 323.7 323.7 323.7 323.7 202.3 202.3 202.3 526.1 526.1 526.1 404.7 404.7 404.7 80.94 80.94 80.94

* Plot not planted.  Area not disturbed by construction activities.  All stems pre‐existing

Scientific Name Common Name Species Type
29185‐01‐0001 29185‐01‐0002 29185‐01‐0003 29185‐01‐0004 29185‐01‐0005 29185‐01‐0006

1
0.02

29185‐01‐0007 29185‐01‐0008

1
0.02

1
0.02

1
Stem count
size (ares)

size (ACRES)
Species count

Stems per ACRE

0.02
1

0.02
1

0.02
1

0.02
1

0.02



EEP Project Code 29185.  Project Name: Five Mile Branch

Acer negundo boxelder Tree
Alnus serrulata hazel alder Shrub
Betula nigra river birch Tree
Carpinus caroliniana American hornbeam Tree
Celtis laevigata sugarberry Tree
Cornus amomum silky dogwood Shrub
Fraxinus pennsylvanica green ash Tree
Ilex decidua possumhaw Shrub
Juglans nigra black walnut Tree
Morus rubra red mulberry Tree
Nyssa sylvatica blackgum Tree
Platanus occidentalis American sycamore Tree
Quercus michauxii swamp chestnut oak Tree
Quercus pagoda cherrybark oak Tree
Quercus phellos willow oak Tree
Sambucus canadensis common elderberry Shrub

* Plot not planted.  Area not disturbed by construction activities.  All

Scientific Name Common Name Species Type

Stem count
size (ares)

size (ACRES)
Species count

Stems per ACRE

PnoLS P‐all T PnoLS P‐all T PnoLS P‐all T PnoLS P‐all T PnoLS P‐all T PnoLS P‐all T PnoLS P‐all T PnoLS P‐all T

4 4 4 1 1 1 1 1 1 1 1 1 3 3 3 1 1 1
1 1 1 1 1 1
1 1 1
1 1 1 1 1 1 1 1 1 1 1 1 1 1 1

1 1 1
2 2 2 1 1 1

1 1 1 1 1 1 2 2 2
1 1 1 1 1 1

1 1 1 1 1 1
1 1 1

6 6 6 2 2 2
1 1 1 2 2 2 1 1 1 1 1 1

1 1 1 1 1 1 2 2 2
15 15 15 5 5 5 5 5 5 2 2 2 4 4 4 3 3 3 8 8 8 7 7 7

7 7 7 5 5 5 3 3 3 2 2 2 4 4 4 2 2 2 5 5 5 6 6 6
607 607 607 202.3 202.3 202.3 202.3 202.3 202.3 80.94 80.94 80.94 161.9 161.9 161.9 121.4 121.4 121.4 323.7 323.7 323.7 283.3 283.3 283.3

29185‐01‐0013 29185‐01‐0014 29185‐01‐0015 29185‐01‐0016
Current Plot Data (MY0 2012)

29185‐01‐0009 29185‐01‐0010 29185‐01‐0011 29185‐01‐0012

1
0.02

1
0.02

1
0.02

1
0.02

1
0.02

1
0.02

1
0.02

1
0.02



EEP Project Code 29185.  Project Name: Five Mile Branch

Acer negundo boxelder Tree
Alnus serrulata hazel alder Shrub
Betula nigra river birch Tree
Carpinus caroliniana American hornbeam Tree
Celtis laevigata sugarberry Tree
Cornus amomum silky dogwood Shrub
Fraxinus pennsylvanica green ash Tree
Ilex decidua possumhaw Shrub
Juglans nigra black walnut Tree
Morus rubra red mulberry Tree
Nyssa sylvatica blackgum Tree
Platanus occidentalis American sycamore Tree
Quercus michauxii swamp chestnut oak Tree
Quercus pagoda cherrybark oak Tree
Quercus phellos willow oak Tree
Sambucus canadensis common elderberry Shrub

* Plot not planted.  Area not disturbed by construction activities.  All

Scientific Name Common Name Species Type

Stem count
size (ares)

size (ACRES)
Species count

Stems per ACRE

PnoLS P‐all T PnoLS P‐all T PnoLS P‐all T PnoLS P‐all T PnoLS P‐all T PnoLS P‐all T PnoLS P‐all T PnoLS P‐all T
1 1 1

2 2 2 2 2 2
31 31 3 3 3 1 1 1 19 19 50

4 4 4
4 4 5 5 9

3 3 3 13 13 13
1 1 2 2 3

14 14 14
1 1 1 3 3 3 15 15 15

3 3 3
2 2 2 2 2 2

32 32 1 1 1 5 5 37
15 15 15

2 2 2 3 3 3 24 24 24
1 1 1 1 1 1 1 1 1 10 10 10

1 1 1 5 5 5
0 69 69 1 1 1 3 3 3 4 4 4 5 5 5 8 8 8 4 4 4 138 138 207

0 5 5 1 1 1 2 2 2 2 2 2 3 3 3 4 4 4 2 2 2 15 15 16
0 2792 2792 40.47 40.47 40.47 121.4 121.4 121.4 161.9 161.9 161.9 202.3 202.3 202.3 323.7 323.7 323.7 161.9 161.9 161.9 242.8 242.8 364.2

29185‐01‐0022 29185‐01‐0023
Annual Means
MY0 (2012)29185‐01‐0017* 29185‐01‐0018 29185‐01‐0019 29185‐01‐0020 29185‐01‐0021

1
0.02

1
0.02

1
0.02

1
0.02

23
0.57

1
0.02

1
0.02

1
0.02
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DESCRIPTION OF WORKSHEETS IN THIS DOCUMENT‐‐‐‐‐‐‐‐‐‐‐‐
Metadata Description of database file, the report worksheets, and a summary of project(s) and project data.
Proj, planted Each project is listed with its PLANTED stems per acre, for each year.  This excludes live stakes.
Proj, total stems Each project is listed with its TOTAL stems per acre, for each year.  This includes live stakes, all planted stems, and all natural/volunteer stems.
Plots List of plots surveyed with location and summary data (live stems, dead stems, missing, etc.).
Vigor Frequency distribution of vigor classes for stems for all plots.
Vigor by Spp Frequency distribution of vigor classes listed by species.
Damage List of most frequent damage classes with number of occurrences and percent of total stems impacted by each.
Damage by Spp Damage values tallied by type for each species.
Damage by Plot Damage values tallied by type for each plot.
Planted Stems by Plot and Spp A matrix of the count of PLANTED living stems of each species for each plot; dead and missing stems are excluded.
ALL Stems by Plot and spp A matrix of the count of total living stems of each species (planted and natural volunteers combined) for each plot; dead and missing stems are excluded.

PROJECT SUMMARY‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐
Project Code 29185
project Name Five Mile Branch
Description Five Mile Branch Stream and Wetland Restoration Project
River Basin Catawba
length(ft)
stream‐to‐edge width (ft)
area (sq m)
Required Plots (calculated)
Sampled Plots 23



Living planted stems, excluding live stakes, per acre:  Negative (red) numbers indicate the project failed to reach requirements in a particular year.
Project Code Project Name River Basin Year 0 (baseline)
29185 Five Mile Branch Catawba ‐241.051883



Total stems, including planted stems of all kinds (including live stakes) and natural/volunteer stems:
Project Code Project Name River Basin Year 0 (baseline)
29185 Five Mile Branch Catawba 362.4575759



plot Plot Level Year Latitude/Northing Longitude/Easting Zone Datum
29185‐01‐0001 1 0 35.834831 ‐80.780312 17 NAD83/WGS84
29185‐01‐0010 1 0 35.845500 ‐80.768982 17 NAD83/WGS84
29185‐01‐0011 1 0 35.846394 ‐80.769189 17 NAD83/WGS84
29185‐01‐0012 1 0 35.845491 ‐80.769591 17 NAD83/WGS84
29185‐01‐0013 1 0 35.846549 ‐80.766427 17 NAD83/WGS84
29185‐01‐0014 1 0 35.847007 ‐80.764165 17 NAD83/WGS84
29185‐01‐0015 1 0 35.847445 ‐80.766423 17 NAD83/WGS84
29185‐01‐0016 1 0 35.846587 ‐80.763803 17 NAD83/WGS84
29185‐01‐0017 2 0 35.847078 ‐80.760140 17 NAD83/WGS84
29185‐01‐0018 1 0 35.847191 ‐80.761250 17 NAD83/WGS84
29185‐01‐0019 1 0 35.847907 ‐80.757240 17 NAD83/WGS84
29185‐01‐0002 1 0 35.836447 ‐80.779588 17 NAD83/WGS84
29185‐01‐0020 1 0 34.848109 ‐80.758106 17 NAD83/WGS84
29185‐01‐0021 1 0 35.848094 ‐80.756207 17 NAD83/WGS84
29185‐01‐0022 1 0 35.849115 ‐80.754876 17 NAD83/WGS84
29185‐01‐0023 1 0 35.849912 ‐80.753909 17 NAD83/WGS84
29185‐01‐0003 1 0 35.837974 ‐80.778040 17 NAD83/WGS84
29185‐01‐0004 1 0 35.840519 ‐80.776255 17 NAD83/WGS84
29185‐01‐0005 1 0 35.841955 ‐80.773964 17 NAD83/WGS84
29185‐01‐0006 1 0 35.841944 ‐80.773960 17 NAD83/WGS84
29185‐01‐0007 1 0 35.843095 ‐80.771648 17 NAD83/WGS84
29185‐01‐0008 1 0 35.843610 ‐80.770394 17 NAD83/WGS84
29185‐01‐0009 1 0 34.844693 ‐80.770699 17 NAD83/WGS84



Date Sampled Planted Living Stems Planted Living Stems EXCLUDING Live Stakes Dead/Missing Stems
5/29/2012 10 10 0
5/30/2012 5 5 0
5/30/2012 5 5 0
5/30/2012 2 2 0
5/30/2012 4 4 0
6/20/2012 3 3 0
5/31/2012 8 8 0
5/31/2012 7 7 0
5/31/2012 0 0 0
6/20/2012 1 1 1
6/19/2012 3 3 0
5/29/2012 8 8 1
6/19/2012 4 4 0
6/19/2012 5 5 0
6/19/2012 8 8 1
6/19/2012 4 4 0
5/29/2012 8 8 0
5/29/2012 8 8 1
5/30/2012 4 4 2
5/30/2012 13 13 0
5/29/2012 10 10 0
5/30/2012 2 2 0
5/30/2012 15 15 0



Natural (Volunteer) Stems Total Living Stems Total Living Stems EXCLUDING Live Stakes
0 10 10
0 5 5
0 5 5
0 2 2
0 4 4
0 3 3
0 8 8
0 7 7

69 69 69
0 1 1
0 3 3
0 8 8
0 4 4
0 5 5
0 8 8
0 4 4
0 8 8
0 8 8
0 4 4
0 13 13
0 10 10
0 2 2
0 15 15



Planted Living Stems per ACRE Planted Living Stems EXCLUDING Live Stakes PER ACRE
404.685643 404.685643

202.3428215 202.3428215
202.3428215 202.3428215
80.9371286 80.9371286

161.8742572 161.8742572
121.4056929 121.4056929
323.7485144 323.7485144
283.2799501 283.2799501

40.4685643 40.4685643
121.4056929 121.4056929
323.7485144 323.7485144
161.8742572 161.8742572
202.3428215 202.3428215
323.7485144 323.7485144
161.8742572 161.8742572
323.7485144 323.7485144
323.7485144 323.7485144
161.8742572 161.8742572
526.0913359 526.0913359
404.685643 404.685643
80.9371286 80.9371286

607.0284645 607.0284645



Natural (Volunteer) Stems PER ACRE Total Living Stems PER ACRE
0 404.685643
0 202.3428215
0 202.3428215
0 80.9371286
0 161.8742572
0 121.4056929
0 323.7485144
0 283.2799501

2792.330937 2792.330937
0 40.4685643
0 121.4056929
0 323.7485144
0 161.8742572
0 202.3428215
0 323.7485144
0 161.8742572
0 323.7485144
0 323.7485144
0 161.8742572
0 526.0913359
0 404.685643
0 80.9371286
0 607.0284645



Total Living Stems EXCLUDING Live Stakes PER ACRE # species
404.685643 2

202.3428215 5
202.3428215 3
80.9371286 2

161.8742572 4
121.4056929 2
323.7485144 5
283.2799501 6
2792.330937 0
40.4685643 1

121.4056929 2
323.7485144 7
161.8742572 2
202.3428215 3
323.7485144 4
161.8742572 2
323.7485144 3
323.7485144 5
161.8742572 3
526.0913359 6
404.685643 3
80.9371286 2

607.0284645 7



vigor Count Percent

0 6 4.2

1 3 2.1

2 28 19.6

3 92 64.3

4 14 9.8



Species CommonName 4 3 2 1 0 Missing Unknown

Alnus serrulata hazel alder 2
Betula nigra river birch 3 12 4
Celtis laevigata sugarberry 3 2
Cornus amomum silky dogwood 3 4 4 1 3
Fraxinus pennsylvanica green ash 2
Juglans nigra black walnut 1 5 8 1
Nyssa sylvatica blackgum 2
Quercus michauxii swamp chestnut oak 2 11 1 1
Quercus pagoda cherrybark oak 3 17 4
Quercus phellos willow oak 2 8
Sambucus canadensis Common Elderberry 3 2
Morus rubra red mulberry 3
Ilex decidua possumhaw 12 2
Carpinus caroliniana American hornbeam 3 1
Platanus occidentalis American sycamore 5
Unknown 3

TOT: 16 15 14 92 28 3 6



Damage Count Percent Of Stems
(no damage) 107 74.8
(other damage) 30 21
Unknown 6 4.2
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Alnus serrulata hazel alder 0 2
Betula nigra river birch 3 16 3
Carpinus caroliniana American hornbeam 1 3 1
Celtis laevigata sugarberry 1 4 1
Cornus amomum silky dogwood 6 9 3 3
Fraxinus pennsylvanica green ash 0 2
Ilex decidua possumhaw 3 11 3
Juglans nigra black walnut 7 8 1 6
Morus rubra red mulberry 0 3
Nyssa sylvatica blackgum 2 2
Platanus occidentalis American sycamore 0 5
Quercus michauxii swamp chestnut oak 4 11 2 2
Quercus pagoda cherrybark oak 3 21 3
Quercus phellos willow oak 1 9 1
Sambucus canadensis Common Elderberry 2 3 2
Unknown 3 3

TOT: 16 15 36 107 6 30
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29185‐01‐0001 3 7 3
29185‐01‐0002 4 5 4
29185‐01‐0003 4 4 4
29185‐01‐0004 4 5 3 1
29185‐01‐0005 3 3 3
29185‐01‐0006 2 11 2
29185‐01‐0007 2 8 2
29185‐01‐0008 0 2
29185‐01‐0009 2 13 2
29185‐01‐0010 1 4 1
29185‐01‐0011 1 4 1
29185‐01‐0012 1 1 1
29185‐01‐0013 1 3 1
29185‐01‐0014 0 3
29185‐01‐0015 0 8
29185‐01‐0016 0 7
29185‐01‐0017 1
29185‐01‐0018 2 2
29185‐01‐0019 0 3
29185‐01‐0020 1 3 1
29185‐01‐0021 0 5
29185‐01‐0022 5 4 5
29185‐01‐0023 0 4

TOT: 23 36 107 1 6 30
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Alnus serrulata Shrub Tree hazel alder 2 1 2 2
Betula nigra Tree river birch 19 10 1.9 3 1 4 1 1 1 3 1 3 1
Carpinus caroliniana Shrub Tree American hornbeam 4 4 1 1 1 1 1
Celtis laevigata Shrub Tree sugarberry 5 3 1.67 2 2 1
Cornus amomum Shrub silky dogwood 12 9 1.33 2 1 1 1 1 1 1 1 3
Fraxinus pennsylvanica Tree green ash 2 2 1 1 1
Ilex decidua Shrub Tree possumhaw 14 7 2 1 1 2 3 4 2 1
Juglans nigra Tree black walnut 15 10 1.5 1 2 1 1 2 1 1 2 1 3
Morus rubra Tree red mulberry 3 3 1 1 1 1
Nyssa sylvatica Tree blackgum 2 1 2 2
Platanus occidentalis Tree American sycamore 5 5 1 1 1 1 1 1
Quercus michauxii Tree swamp chestnut oak 15 3 5 9 5 1
Quercus pagoda Tree cherrybark oak 24 8 3 2 4 2 3 6 2 2 3
Quercus phellos Tree willow oak 10 9 1.11 1 1 1 2 1 1 1 1 1
Sambucus canadensis Shrub Tree Common Elderberry 5 4 1.25 1 1 2 1

n/a: no stems 0 1 0
TOT: 1 15 15 15 137 16 10 8 8 8 4 13 10 2 15 5 5 2 4 3 8 7 0 1 3 4 5 8 4
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Acer negundo boxelder 1 1 1 1
Betula nigra river birch 31 1 31 31
Celtis laevigata sugarberry 4 1 4 4
Fraxinus pennsylvanica green ash 1 1 1 1
Platanus occidentalis American sycamore 32 1 32 32

level 1, only planted stems sampled 22 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
TOT: 1 5 5 69 6 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 69 0 0 0 0 0 0
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FIVE-MILE BRANCH MITIGATION SITE        
                                        

DESIGN DATA

SIGNATURE:
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GRAPHIC SCALES

   
   

   
 

LOCATION: 

TYPE OF WORK:

Fifth Creek

PROJECT DESIGN ENGINEER

2002 STANDARD SPECIFICATIONS ARCADIS CONTACT

PROJECT BIOLOGIST

                                        

PROPOSED STREAM LENGTHS

PROPOSED WETLAND ACREAGE

NATURAL CHANNEL DESIGN STREAM             
AND WETLAND RESTORATION AS BUILT/RECORD DRAWINGS        
SCO# 040607901   EEP IMS ID# 92185

SC
O

 #
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60

79
01

LIMITS OF DISTURBANCE

NCEEP PROJECT MANAGER - PAUL WIESNER
NCEEP REVIEW COORDINATOR - LIN XU
ARCADIS PROJECT MANAGER - ROBERT LEPSIC
ARCADIS PROJECT ENGINEER - DONALD BRIGHT

STREAM PRESERVATION               = 890'
BEAVER CREEK (-PRBVR-)            = 5622' ENHANCEMENT LEVEL I/II
FIFTH CREEK (-PRFTH-)                 = 6463' ENHANCEMENT LEVEL I/II
TOTAL LENGTH OF STREAM
  ENHANCEMENT                             = 12,085'

BOTTOMLAND HARDWOOD FOREST    = 48.6 ACRES RESTORATION
= 1.90 ACRES PRESERVATION

LIMITS OF DISTURBANCE      = 102.2 ACRES

RIGHT OF WAY DATE:

LETTING DATE:
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