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1.0  Executive Summary 
The goals of the UT to Bear Creek Restoration Project are to improve water quality, 
reduce excess sedimentation input from channel banks, attenuate floodwater flows, and 
restore aquatic and riparian habitat.  To achieve these goals, the project has the following 
objectives: 
 

 Reduce nutrient loading from the on-site cattle operation by fencing out cattle and 
re-vegetating the riparian buffer; 

 Restore stable channel dimension, pattern, and profile so that on-site streams will 
transport watershed flows and sediment loads without aggradation or erosion; 

 Improve aquatic habitat by enhancing stream bed variability, providing shaded 
areas within the channel, and introducing woody debris in the form of rootwads, 
log vanes, and log sills; 

 Enhance wildlife habitat by re-vegetating the riparian buffers with native plants, 
helping to create a wildlife corridor through existing agricultural lands. 

 
The project is located on pasture land owned until recently by Mr. James R. Weaver.  
Prior to the restoration, cattle had access to the project site and the vegetation was absent 
from the banks, resulting in degraded water quality and unstable stream channel 
characteristics (incision, erosion, and bank collapse).  The design includes the restoration 
of two tributaries to Bear Creek (Northern UT and Southern UT), the restoration of the 
riparian buffer along both of these tributaries, the enhancement and preservation of the 
existing riparian buffer along the main stream of Bear Creek and the enhancement of 0.39 
acres of riparian wetland along the Northern UT.   
 
Initial site assessment classified both the Northern and Southern UTs as unstable E4-type 
channels that were transitioning towards G4-type channels.  G-type channels typically 
have a low entrenchment and width-to-depth ratios and low sinuosity, resulting in higher 
shear stresses on the bed and channel and an over abundance of stream power, leading to 
channel degradation.  Both tributaries were designed as C4-type channels with 
moderately low width-to-depth ratios and both include sections of Priority I and Priority 
II restorations.  Priority I restorations reconnect the bankfull discharge to the historic 
floodplain; Priority II restorations cut a floodplain bench at the bankfull elevation.  The 
upstream portion of each reach begins as a Priority II restoration and becomes a Priority I 
restoration as the channel falls through the valley.   
 
The final restoration plan was submitted to the North Carolina Ecosystem Enhancement 
Program (NCEEP) in July 2007.  Site construction was completed in the spring of 2009 
and there were no significant deviations from the design plan, however below-average 
rainfall in the summer of 2009 in the area may have adversely affected planted stem 
survival after one growing season (NC CRONOS 2010; SERCC 2010).  Baseline 
monitoring was completed in April 2010.  First year monitoring will be done in October 
and November 2010.  The site will be monitored for five years.   
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2.0 Project Goals, Background, and Attributes 

2.1. Location and Setting 
 
The UT of Bear Creek Stream Restoration is located in Chatham County, North Carolina 
on NC Highway 902 between the Town of Bear Creek and Johnsons Crossroads (Figure 
1.0).  Directions to the site are included on Figure 1.0.  The project includes Bear Creek 
and two unnamed tributaries (UTs) of Bear Creek (Northern and Southern UTs).  Land 
use adjacent to all three reaches is pasture and unmanaged mix pine and hardwood forest.   
 
The project is located in the Cape Fear River Basin, United State Geological Survey 
(USGS) Hydrologic Unit (HU) 03030003070050, North Carolina Division of Water 
Quality (NCDWQ) Subbasin 03-06-12.  This NCDWQ subbasin includes the Rocky 
River, Loves Creek, Tick Creek, and Bear Creek.  It is not a targeted local watershed.  
The project lies in the Piedmont of North Carolina, in the Carolina Slate Belt ecoregion.  
The Carolina Slate Belt is characterized by wider floodplains, less topographic variation, 
and more exposed bedrock than other portions of the Piedmont (Griffin, et al 2002; 
NRCS 2006).  Streams in the Carolina Slate Belt typically experience low-flows during 
the summer (Griffin, et al 2002; NC DWQ 2005).  

2.2. Project Goals and Objectives   
 
The goals of the UT to Bear Creek Restoration Project are to improve water quality, 
reduce excess sedimentation input from channel banks, attenuate floodwater flows, and 
restore aquatic and riparian habitat.  To achieve these goals, the project has the following 
objectives: 
 

 Reduce nutrient loading from the on-site cattle operation by fencing out cattle and 
re-vegetating the riparian buffer; 

 Restore stable channel dimension, pattern, and profile so that on-site streams will 
transport watershed flows and sediment loads without aggradation or erosion; 

 Improve aquatic habitat by enhancing stream bed variability, providing shaded 
areas within the channel, and introducing woody debris in the form of rootwads, 
log vanes, and log sills; 

 Enhance wildlife habitat by re-vegetating the riparian buffers with native plants, 
helping to create a wildlife corridor through existing agricultural lands. 
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2.3.  Project Structure, Restoration Type, and Approach   
 
2.3.1. Project Structure 
Project restoration components are detailed in Figure 1.2 and in Tables 1.0-1.1 in 
Appendix A.   
 
2.3.2. Restoration Type and Approach 
The Rosgen Level II classification for both streams was an unstable E4-type channel that 
was transitioning to a G4-type channel.  Existing conditions resulted in degraded water 
quality, loss of aquatic and terrestrial habitat, reduced nutrient and sediment retention, 
unstable channel characteristics (mass wasting of channel banks, sediment loading, and 
loss of bedform diversity), and denuded banks and riparian areas.    The primary causes 
of degradation stemmed from cattle access to both channels and the removal of bank and 
riparian vegetation.  Project wetlands were classified as disturbed pasture wetlands 
dominated by Juncus effuses and Carex spp (Ko 2007).   
 
Both tributaries were designed as C4-type channels with moderately low width-to-depth 
ratios and both include sections of Priority I and Priority II restorations.  Priority I 
restorations reconnect the bankfull discharge to the historic floodplain; Priority II 
restorations cut a floodplain bench at the bankfull elevation.  The upstream portion of 
each reach begins as a Priority II restoration and becomes a Priority I restoration as the 
channel falls through the valley.  Primary activities that took place during channel 
restoration included: 1) placement of permanent fencing along the easement boundary; 2) 
channel and floodplain bench excavation; 3) installation of channel plugs; 4) backfilling 
of some of the abandoned channel; and 5) installation of in-stream structures.  The 
restoration plan called for the restoration of 3,132 linear feet of the Northern UT and 
1,745 linear feet of the Southern UT.  Additionally, 0.39 acres of riparian wetlands were 
enhanced by supplemental vegetation plantings, 15 acres along the Northern and 
Southern UTs and 3.2 acres along Bear Creek were planted with native species, and 
12.15 acres along Bear Creek were preserved. 

2.4. Project History, Contacts, and Attribute Data 
 
The final restoration plan was submitted to the North Carolina Ecosystem Enhancement 
Program (NCEEP) in July 2007.  Site construction was completed in the spring of 2009.  
Baseline monitoring was completed in April 2010.  First year monitoring will be done in 
October and November 2010.  The site will be monitored for five years. Table 2.0 in 
Appendix A outlines the project activity and reporting history.  Table 3.0 includes the 
designer and contractor information.  Table 4.0 details the project attributes includes 
watershed size and land uses, dominant soils, NCDWQ classification, and Rosgen 
classification.   
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3.0 Success Criteria 

3.1. Morphologic Parameters and Channel Stability 
 
3.1.1. Dimension 
General maintenance of a stable cross-section and access to the floodplain features (e.g., 
Bank Height Ratios) over the course of the monitoring period will generally represent 
success in dimensional stability. However, some change is natural and expected and can 
even indicate that the design was successful and appropriate for the hydrologic and 
sediment regime.  Moderate decreases in the width-to-depth ratio or cross-sectional area, 
as well as floodplain or bank deposition, will indicate functional performance.   
 
Significant widening of the channel cross section or increases in the cross-sectional area 
generally represent trends of concern, although some adjustment in this direction is 
acceptable if the process is arrested after a period of moderate adjustment. In the case of 
riffle cross sections, maintenance of depths that represent small changes to target 
competency would also reflect stability.  Likewise, a successful pool cross section would 
experience only moderate changes in pool depth ratios such that pool habitat is 
maintained and lateral migration rates are moderate. 
 
3.1.2. Pattern and Profile 
While some adjustments will occur, the relative abundance and spatial distribution of 
bedform features should be appropriate for the C-type stream for both the Northern and 
Southern reaches and be maintained over the monitoring period.  Pools should be lower 
in grade and deeper, while riffles steeper and shallower in keeping with design ratios.  
Pattern features should show little adjustment over the standard five-year monitoring 
period. 
 
3.1.3. Substrate 
Riffles and pools should either maintain or achieve their target particle size distributions, 
which is gravel throughout the restoration unless in a bedrock area.   Generally as the 
monitoring period progresses, riffles and pools should exhibit coarser and finer sediment 
types, respectively. 
 
3.1.4. Sediment Transport 
The net effect of the state of the parameters in sections 3.1.1 – 3.1.3 above, should result 
in channels that effectively transport sediment and experience neither aggradation nor 
erosion. 

3.2. Vegetation 
In accordance with the 1973 North Carolina Sedimentation Pollution Control Act, an 
erosion control plan was developed and implemented during the construction phase.  
Erosion control was performed locally throughout the Project and incorporated into 
construction sequencing.  Exposed surficial soils at the Project are unconsolidated, 
alluvial sediments, which do not re-vegetate rapidly after disturbance.  Therefore, seeding 
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with annual grasses and immediate planting of species on the planting plan was employed 
following the earth-moving process.  Grading was completed on April 10, 2009; planting 
was completed on April 16, 2009. 
 
Vegetation data will be collected using the guidelines outlined in the EEP/CVS 
vegetation monitoring protocol (Lee et al 2006).  Following the 2003 USACE Stream 
Mitigation Guidelines, vegetation success in the enhanced wetland and the riparian buffer 
will be based upon an average density of 320 stems per acre at the end of three years of 
monitoring. A tolerance of 10% mortality rate will be acceptable for year four (288 
stems/acre) and year five (260 stems/acre) (USACE 2003).  Photos taken at each 
monitoring plot should indicate maturation of the riparian vegetation. 

3.3. Hydrology 
 
3.3.1. Streams 
A minimum of two bankfull events must be documented within the standard five-year 
monitoring period.  In order for the monitoring to be considered complete, the two 
verification events must occur in separate monitoring years.   
 
3.3.2. Wetlands 
Wetland hydrologic success requires that saturated soil conditions occur within 12 inches 
of the ground surface for at least 12.5 percent of the growing season during a typical or 
normal year (USACE 1987).  In Chatham County, the growing season is typically 216 
days, assuming a temperature of 28 degrees F or higher and a frequency of 5 of 10 years 
(NRCS 2006). Hydrologic success for the enhanced wetland requires that the soils be 
saturated for at least 27 days during the growing season.   

4.0 Monitoring Plan Guidelines 
Annual data will be collected for the monitoring parameters below for five years after 
construction, unless otherwise stated or directed as part of the review process.  

4.1. Hydrology 
 
4.1.1. Wetlands 
Data will be collected monthly from two automated groundwater monitoring gauges 
installed in the riparian wetland adjacent to the Northern UT on April 20, 2010 in 
accordance with USACE guidance (USACE 2000).  Gauge data will be downloaded 
monthly and plotted against precipitation data from the Siler City Airport ECONet station 
(SILR).  Wetland gauge plots will be included in the annual monitoring reports. 
 
4.1.2. Streams 
The UT to Bear Creek restoration includes a crest gauge at Station 2280 to verify the on-
site occurrence of bankfull events.  Each site visit by the monitoring performer will 
include documentation of the highest stage for the monitoring interval and a reset of the 
gauge.  The site will also be assessed for evidence of bankfull indicators and the dates of 
these potential bankfull events will be inferred using precipitation data from the Siler 
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City Airport ECONet station (SILR) (NC CRONOS, 2010).  The bankfull verification data 
will be included in each monitoring report. 

4.2. Stream Channel Stability and Geomorphology 
UT to Bear Creek hydraulic and geomorphic data for pre-existing condition, reference 
reaches, design conditions, and as-built conditions are presented in Tables 5.0 and 6.0.  
Dimension, pattern, and profile data will be collected annually and compared to the 
baseline condition.   
 
4.2.1. Dimension  
Six cross sections (four riffles and two pools) were established along the Northern UT; 
three (two riffles and one pool) were established along the Southern UT.  Data will be 
collected at each break in slope along each cross section in accordance with USACE and 
US Forest Service guidances on stream assessment and monitoring (USACE, 2003; 
Harrelson et al., 1994).  Photos will be taken at each cross section facing downstream.  
Thalweg, bankfull, and top of bank points will be identified in the field.  Data will be 
analyzed using RIVERMorph and Microsoft Excel. 
 
4.2.2. Profile 
A longitudinal profile survey for the entire length of each reach will be conducted 
annually following standard protocols for stream assessment and monitoring (USACE, 
2003; Harrelson et al., 1994). The location of bedform features, in-stream structures, 
bankfull, top of bank, water depth, and permanent benchmarks will be collected.  Data 
will be analyzed using RIVERMorph and Microsoft Excel. 
 
4.2.3. Pattern 
Pattern data will be collected, analyzed and reported annually according accepted stream 
assessment and monitoring protocols (USACE, 2003; Harrelson et al., 1994). 
 
4.2.4. Visual assessment 
Each year a visual assessment will be conducted throughout the restoration project, to 
obtain qualitative stability and geomorphology data on all portions of the project.       
 
4.2.5 Bank Stability Assessments 
Detailed BEHI and NBS assessments will be performed in year five.  The entire stream 
restoration will be classified into the BEHI erosion hazard categories and accompanied 
by an NBS assessment for the purpose of describing the proportion of project bank 
footage in the various hazard categories and to produce project sediment export estimates 
(tonnage per annum).  

 

4.3. Vegetation 
Vegetation data will be collected using the guidelines outlined in the EEP/CVS 
vegetation monitoring protocol (Lee et al 2006).  A total of 12 representative vegetation 
monitoring plots were established in April 2010; seven along the Northern UT (including 
one in the enhanced riparian wetland) and five along the Southern UT.   All plots 
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measure 100 square meters in area and are either be 10 meters by 10 meters, or five 
meters by 20 meters.  The four corners of each plot (e.g. 0,0; 0,10; 10,0; and 10,10; or 
0,0; 0,20; 5,0; and 5,20) are marked with one-half inch diameter galvanized steel conduit.  
Level 1 (planted woody stems) and Level 2 (volunteer woody stems) data collection was 
performed in all plots in April 14-15, 2010.  Each planted woody stem location (x and y), 
height (cm), and live stem diameter (ddh for plants less than 137 cm in height, DBH for 
woody stems 137 cm or taller) was recorded.  All planted stems were identified with pink 
flagging.  Vegetation was identified using Weakley (Weakley 2007).  Photos were taken 
of each vegetation plot from the 0,0 corner.  Vegetation data in these plots will be 
collected in October or November 2010 for the first-year monitoring report. 
 

4.4. Photo Stations 
Ten permanent photopoints were established along the Northern UT to visually document 
the state of the channel annually; eight were established along the Southern UT.  Photos 
from the most current monitoring year will be included in the annual report alongside the 
photos taken during baseline monitoring. 

5.0 Maintenance and Contingency Plans 
If visual evaluations identify a high priority problem area, or monitoring findings indicate 
a failure to meet success criteria, then remedial action may be necessary.   The 
appropriate remedial action for any stream or vegetation problem will be resolved on a 
case-by-case basis.  Any remedial action must be approved by EEP. 

5.1. Vegetation problems 
Vegetation problems may include planted vegetation not meeting success criteria, 
persistent barren areas with no herbaceous vegetation, and the presence of invasive 
species.  These problem areas will be mapped as discreet polygons and included in the 
Current Conditions Plan View as part of the annual vegetation assessment.  Upon 
determining the cause of the problems, the appropriate remedial actions will be initiated 
with the approval of EEP.  These actions may include replanting woody stems, re-
seeding, soil nutrient amendments, grading, and herbicide application to remove invasive 
vegetation. 

5.2. Stream problems   
Stream problems may include bank erosion, structure failure due to scour, and 
obstruction of flow due to debris or beaverdams.  Upon determining the cause of any 
problems, appropriate remedial actions will be initiated with the approval of EEP.  These 
actions may include re-establishing the eroded bank with an appropriate cross-section 
design, re-application of seed mix and/or matting, repair or replacement of an in-stream 
structure, mechanical or hand removal of obstructions, and possible elimination of 
beaver. 
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6.0 Documenting the As-Built Condition (Baseline) 
Design parameters for UT to Bear Creek were divided into the Northern UT and the 
Southern UT.  As-built calculations were divided in this same way for comparison to 
those of the design. 

 

6.1. As-built/Record Drawings 
See Appendix D for the As-built drawings as provided by the designer, Ko & Associates. 
 

6.2. Baseline Data Collection 
 
6.2.1. Morphological State of the Channel 
 
6.2.1.1. Profile 
Data for the as-built longitudinal profile were collected in May 2009 and included the 
thalweg, top of bank/bankfull, and grade control structures.  The beginning/end of bed 
features data were not collected, but were estimated based on the profile plot.  
Calculations for feature length, slope, and spacing were based on these estimations and 
appear in Table 5.0 in Appendix B.  Given the limitation of the data collected, profile 
parameters reported for the monitoring baseline probably do not accurately reflect 
conditions in the field and apparent deviations from the design numbers will need to be 
assessed after data are collected for the first-year monitoring report in October and 
November 2010.  Water depth was also not collected as part of this as-built survey and 
therefore does not appear on the profile and water slope could not be calculated.  The 
plotted longitudinal profile and related summary data can be found in Appendix B.    
 
6.2.1.2. Dimension 
Nine cross sections were established and collected on April 20, 2010.  Summary data and 
cross-section plots can be found in Appendix B.  Baseline dimension numbers closely 
conform to those design numbers that were available. 
 

6.2.1.3. Pattern 
Pattern data were calculated using the as-built profile data collected in May 2009 and are 
presented in Table 5 in Appendix B.  Radius of curvature and channel beltwidth numbers 
are similar to design objectives for both reaches.  The meander wavelengths are longer 
than provided design numbers, but appear to closely mirror lengths calculated from the 
construction plan sheets.  
 
6.2.1.4. Sediment Transport in the As-built State 
Sediment transport data are reported in Table 5 in Appendix B.  As-built shear stress and 
stream power are similar to design parameters and should reduce the risk of further 
erosion along the Northern and Southern UTs.  Differences between the design and as-
built numbers may be due, in part, to the fact that bankfull slope was used as a proxy for 
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water surface slope in calculating these numbers. Data from a pebble count at cross-
section four is appears on Figure 5 in Appendix B.   
 
6.2.2. Vegetation 
Twelve vegetation monitoring plots were established and data collected on April 14-15, 
2010.  Photos were taken at the 0,0 corner of each plot.  Vegetation data and photos can 
be found in Appendix C.  Overall planted stem density for all 12 vegetation monitoring 
plots is 445 stems/acre.  Planted stem density is excellent in vegetation plot 5, located in 
the enhanced wetland.  Planted stem density in plots 1, 2, 4, 7, 8, and 9 is below the 
required the 320 stems/acre success criteria for monitoring year three.  A map of areas of 
low planted stem density was sent to NCEEP on April 19, 2010. 
 
6.2.3. Photo Documentation 
Ten permanent photopoints along the Northern UT and eight along the Southern UT were 
established on March 24-25, 2010.  Locations were recorded using a sub-meter Trimble 
GPS.  These photos can be found in Appendix B. 
 
6.2.4. Hydrology 
A crest gauge and two automatic groundwater gauges were installed on April 20, 2010.  
Data from the groundwater gauges and Precipitation data from the Siler City Airport are 
graphed in Figures 6.0 and 6.1.  As of July 1, 2010, groundwater gauge 
138BDBD7_1336 indicates that soils were saturated within 12 inches of the surface for 
17 days; gauge 9BEA457_1327 indicates that soils were saturated within 12 inches of the 
surface for 18 days.  An assessment of the crest gauge on July 1 indicates that at least one 
bankfull event had occurred since the crest gauge was installed.  Based on NC CRONOS 
data for the Siler City Airport, a bankfull event may have occurred on May 17 (1.32”), 
June 1 (1.05”), or June 15 (1.25”), 2010. 
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Table 1.0.  Project Restoration Components

UT of Bear Creek Stream Restoration - Project #92347 

Project 
Component 
or Reach ID E
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es
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L

ev
el
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 o
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cr
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M
it

ig
at

io
n
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Comment 

Bear Creek 
Buffer 12.15 P -- 12.15 ac. -- 5:1 0.20 2.43 

Preservation of 
existing vegetation 
along Bear Creek

Bear Creek 
Buffer 3.23 E -- 3.23 ac. -- 2:1 0.50 1.61 

Vegetative Plantings 
to pasture areas 
within 50 feet of 
Bear Creek

Northern UT 
to Bear 
Creek 

2,832 R 

PI 550 ft. 10+00-
15+50 1:1 1.00 

550 
 

Restore channel on 
new location 

PII 125 ft. 15+50-
16+75

1:1 1.00 125 

PI 225 ft. 16+75-
19+00

1:1 1.00 225 

PII 350 ft. 19+50-
23+00

1:1 1.00 350 

PI 1,675 ft. 23+00-
39+75

1:1 1.00 1,675 

PII 157 ft. 39+75-
41+32

1:1 1.00 157 

Southern UT 
to Bear 
Creek 

1,635 R 
PI 1,298 ft. 

10+00-
16+67 

17+19- 
23+50 

1:1 1.00 1,298 
Restore channel on 
new location 

PII 395 ft. 23+50-
27+45 1:1 1.00 395 

Riparian 
Wetland 
along 
Northern UT 

0.49 E -- 0.39 ac. -- 2:1 0.50 0.20 
Supplemental 
plantings to existing 
wetlands 

 
  



 
Table 1.1.  Component Summations 

UT of Bear Creek Stream Restoration - Project #92347 

Restoration  Stream Riparian Non-Ripar Upland Buffer  
Level (lf) Wetland (Ac)  (Ac) (Ac) (Ac) BMP

    Riverine Non-Riverine       
Restoration 4,775           
Enhancement    0.39         
Enhancement I         3.23    
Enhancement II               
Creation               
Preservation          12.15   
HQ Preservation               

            
Totals 

(Feet/Acres) 4,775 0.39 0 0 15.38 0 

MU Totals 4,775 0.20 0 0 4.04  0

  Non-Applicable 
 
 

 

Table 2. Project Activity and Reporting History 
UT of Bear Creek Stream Restoration - Project #92347 

 Elapsed Time Since Grading Complete:   1 yrs 1 months

 Elapsed Time Since Planting Complete:   1 yr 1 Months

 Number of Reporting Years1:   0
 

Activity or Deliverable 
Data Collection  

Complete
Completion or 

Delivery
Restoration Plan U July 2007

Final Design – Construction Plans U January 2008

Construction NA April 2009

Containerized, bare root and B&B plantings for 
entire project 

NA April 2009

Mitigation Plan / As-built (Year 0 Monitoring – 
baseline) 

April 2010 August 2010

 



Table 3. Project Contacts Table
UT of Bear Creek Stream Restoration - Project #92347 

Designer Ko & Associates, P.C.
1011 Schaub Drive, Suite 202 
Raleigh, North Carolina 27606 

 R. Kevin Williams, PE, (919) 851-6066  
Construction Contractor Land Mechanics Designs, Inc.

126 Circle G Lane 
Willow Spring, NC 27592-9671

 (919) 639-6132

Survey Contractor Stewart Proctor
319 Chapanoke Road, Suite 106 
Raleigh NC 27603

 (919) 779-1855

Planting Contractor Habitat Assessment and Restoration Program 
301 McCullough Drive, 4th Floor 
Charlotte, NC 28262

 (704) 841-2841

Seeding Contractor Land Mechanics Designs, Inc.
126 Circle G Lane 
Willow Spring, NC 27592-9671

 (919) 639-6132

Seed Mix Sources  U

   

Nursery Stock Suppliers Arbrogen aka South Carolina Super Tree Nursery 
Cure Nursery  
Foggy Mountain Nursery 
Virginia Department of Forestry

   

Monitoring Performers Robert J. Goldstein & Associates
1221 Corporation Parkway, Ste. 100 
Raleigh NC 27610

 Sean Doig, (919) 872-1174

 
  



 
Table 4.  Project Attribute Table

UT to Bear Creek (NCEEP #92347)

Project County  Chatham

Physiographic Region Piedmont

Ecoregion  Carolina Slate Belt

Project River Basin  Cape Fear

USGS HUC for Project (14 digit)  03030003070050

NCDWQ Sub-basin for Project  03-06-12

Within extent of EEP Watershed Plan?
Cape Fear River Basin Restoration Priorities (2009) and 
Upper and Middle Rocky River Watershed Plan (2005)

WRC Hab Class (Warm, Cool, Cold)  Warm

% of project easement fenced or demarcated  100%

Beaver activity observed during design phase?  No
 

Restoration Component Attribute Table

 Bear Creek 
Northern UT 

to Bear
Southern UT 

to Bear 

Northern 
UT 

Wetland

Drainage area  25.0 sq miles 2.36 sq miles 0.34 sq miles NA

Stream order  4th   2nd   1st NA

Restored length (feet) -- 3132 1,745 0.4 acres

Perennial or Intermittent  Perennial Perennial Perennial NA

Watershed type (Rural, Urban, Developing etc.) Rural Rural Rural NA

Watershed LULC Distribution (e.g.)      
Residential  3% 7% 6%  NA

Commercial 1%  1%  0% NA

Ag-Row Crop  3%  1%  2% NA

Ag-Livestock  30%  28%  51% NA

Forested  52%  54%  35% NA

Shrub/Scrub/Early Successional 11% 9% 6% NA

Watershed impervious cover (%)  2% 3% 2% NA

NCDWQ AU/Index number  17-43-16  17-43-16  17-43-16 NA

NCDWQ classification  C  C  C NA

303d listed?  No  No  No NA

Upstream of a 303d listed segment?  No  No  No NA

Reasons for 303d listing or stressor  NA  NA  NA NA

Total acreage of easement  15.48  11.75 4.65  NA

Total vegetated acreage within the easement  12.15 1.58 0.55 NA

Total planted acreage as part of the restoration  3.23 11.75 4.56 0.40

Rosgen classification of pre-existing channel NA E4/F4 E4/F4 NA



 Bear Creek 
Northern UT 

to Bear
Southern UT 

to Bear 

Northern 
UT 

Wetland

Rosgen classification of As-built  NA  C4/C5 C4/C5 NA

Valley type  VIII VIII VIII NA

Valley slope  0.1%  0.4%  1% NA

Valley side slope range (e.g. 2-3.%)  3-15% 3-4% 3-11% NA

Valley toe slope range (e.g. 2-3.%)  1-20% 7-8% 3-5%  NA

Cowardin classification  R3UBH R3UBH R3UBH PSS1B

Trout waters designation  NA NA NA NA

Species of concern, endangered etc.?  (Y/N)  No No No No

Dominant soil series and characteristics      
Series  Georgeville Chewacla Cid-Lignum Chewacla 

Depth  0-80  0-80 0-80   0-80

Clay%  5-40  5-40  10-50  5-40

K  0.17-0.37  0.24-0.37  0.24-.043  0.24-0.37

T  5  5  2  5
Use N/A for items that may not apply.  Use “-“ for items that are unavailable and “U” for items that 
are unknown 

 


































































































































