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Executive Summary 
 

The Shepherds Tree stream and wetland restoration site is located in Iredell County and is a 
mitigation project for the North Carolina Department of Transportation (NCDOT).  The main 
goal of the Shepherds Tree stream and wetland restoration project was to re-establish an 
integrated wetland-stream complex which existed on the site before it was disturbed.  This 
wetland-stream complex was proposed to restore ecosystem processes, structure, and 
composition to mitigate for wetland functions and values that have been lost as a result of human 
induced disturbances in the Yadkin River Basin.  The proposed mitigation plan included stream, 
wetland and riparian restoration components. 
 
The goals of the project were to establish the following:   
 

1. Restoring approximately 9,900 linear feet of perennial stream which is a tributary to 
Third Creek. 

2. Restore 800 linear feet of intermittent stream that is a tributary to the perennial 
stream.   

3. Restore 91 acres of forested wetland. 
4. Restore 5 acres of emergent wetland.   

 
The majority of the stream construction consisted of relocating the stream channel (Priority 1) 
and constructing an E channel at the elevation of the historic floodplain.  The reach was 
enhanced using vegetation and bank stabilization structures, such as single arm vanes, cross-
vanes, J-hooks, and root wads.  A sinuous, stable pattern, with riffle-pool bedform was 
constructed.  Cross-vanes and J-hooks were installed to provide bank stabilization, habitat, and 
maintain grade control.  Wetland restoration consisted of plugging and filling agricultural ditches 
and planting vegetation.  Riparian areas were planted with native bare root seedlings and 
herbaceous cover to enhance the riparian areas, improve habitat, and stabilize streambanks.   
 
Beaver activity had developed over the 2006 growing season and several dams were constructed, 
creating areas of inundation.  The EEPs beaver management contractor, the United States 
Department of Agriculture (APHIS unit), was detailed to remove the beaver and the dams.  The 
conditions at the site are apparently very attractive to beaver as the contractor was forced to 
make many site visits.  Full removal was reported to the EEP by USDA in October 2006, 
permitting the completion of monitoring activities, but remnant impacts were still evident.  
Renewed beaver activity has been observed in early 2007, and the USDA was tasked by the EEP 
with another removal effort in February 2007.   
 
Despite the beaver activity, the site appears relatively stable, but the channel characteristics are 
likely not what were proposed.  The majority of project conditions reflect the as-built drawings.  
The pattern and profile of the restored channel appear stable, but the desired bed features (riffle, 
run, pool, and glide) of the profile have been affected by the backwater resulting in a continuous, 
stagnant run.  The beaver activity has also negatively affected the flow and flooding dynamics of 
the channel. 



Page 2  
Executive Summary 

 

Shepherds Tree Stream and Wetland Restoration  Jordan, Jones and Goulding, Inc. 
Year 2 of 5 Monitoring  March 2007 
Project No. 333 

In areas upstream of the beaver impoundments, structures are inundated, flow velocities are low, 
and typical channel flow is at the bankfull level or higher.  Channel particle size throughout the 
stream is silt due to deposition.  In-stream channel vegetation is also developing which also leads 
to backwater and inundation.  In the areas downstream of the beaver activity, low flow 
conditions exist, which is likely due to the reduced hydrology as a result of the beaver 
impoundments upstream.  
 
Approximately 91 acres of the site were planted with various native hardwood tree and shrub 
species for the Shepherds Tree wetland restoration.  During the 2006 monitoring conducted by 
JJG, there were fourteen vegetative plots identified and monitored.  Review of the stem count 
data indicates an average of 29 stems per monitoring plot.  This number includes the four 
additional monitoring plots that were counted by JJG in May 2006.  The overall stem density per 
acre resulted in approximately 580 stems; therefore, exceeding the required density of 320 
stems/per acre for the 2nd year of five monitoring periods.  
 
Eighteen groundwater monitoring gauges, one rain gauge, and three surface flow gauges are 
located on site.    With the exception of gauges 2 and 5, all gauges did meet the success criteria 
for wetland hydrology.    In total, 16 of 18 gauges met the success criteria.  The overall success 
of the groundwater gauges in 2006 considerably improved from the previous 2005 monitoring 
report.  In 2005, only 8 of 16 reported gauges met the success criteria.  At this time, some areas 
have drained, while other areas have become more saturated.   

 
This report serves as the 2nd year of the 5-year monitoring plan for the Shepherds Tree stream 
and wetland restoration site.   Based on vegetation and monitoring gauge results, the site has met 
wetland success criteria for 2006. Due to the beaver activity and variability of the site conditions, 
stream flow dynamics were variable, but the stream is stable.  Shepherds Tree restoration site has 
met mitigation goals for Monitoring Year 2. If beaver activity is totally eliminated from the site, 
it is possible that the designed conditions could be further achieved with some maintenance. 
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SECTION I 
Project Background 

 
 
The project background information provided in the following sections summarizes the project 
location and settings, mitigation structure and objectives, history and background and the 
monitoring plan view.  The Shepherds Tree mitigation plan (State Project No. 6.769001t) 
submitted by the NCDOT was used as a reference for the information provided in the project 
background.   
 
 
Location and Setting 
 
The Shepherds Tree stream and wetland restoration site is located in Iredell County, southeast of 
Statesville between Triplett Road (SR 2362) and Knox Farm Road (SR 2363) (Figure I).  The 
Shepherds Tree stream is a first order tributary of Third Creek, located within the Yadkin River 
watershed (HUC 03040102).  The site drains approximately 1.06 square miles (Figure I), 
occupying approximately 160 acres within the 2, 10 and 100 year floodplain of Third Creek.   
 
To access site from Interstate 77, take exit 49A, Route 70, heading east.  Drive approximately 
6.0 miles to Triplett Road and turn right.  Drive approximately 1.5 miles, at which point, look for 
a gravel parking spot on left just before Cornflower Road.  The restoration project is located 
where Triplett Road crosses the stream.      
 
 
Mitigation Structure and Objectives 
 
The Shepherds Tree stream and wetland mitigation site was developed as a NCDOT project.  
The restoration site is located within the northeastern Piedmont region of the Catawba River 
Basin (HUC 3050101).  Historically, the site was utilized for agricultural activities and 
improvement projects through the Civilian Conservation Corps, resulting in the re-alignment, 
ditching and berming of Third Creek.  Adjacent floodplains and streams were also cleared, 
drained, and ditched.  These activities are thought to have inhibited stream and wetland 
functional stability within the site, resulting in a degraded riparian community. 
 
The goal of the Shepherds Tree mitigation project was to re-establish a wetland-stream system to 
restore ecosystem processes, structure, and composition to mitigate for wetland functions and 
values that have been lost as a result of human induced disturbances in the 030703 sub-basin of 
the Yadkin River.  The project consisted of restoring approximately 10,700 linear feet of stream, 
91 acres of forested wetland, and 5 acres of emergent wetland.   
 
The stream restoration component consisted of restoring approximately 9,900 linear feet of 
perennial stream and 800 linear feet of intermittent stream that is a tributary to the perennial 
stream.
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The majority of the stream construction consisted of relocating the stream channel (Priority 1) 
and constructing an E channel at the elevation of the historic floodplain.  The reach was 
enhanced using vegetation and bank stabilization structures, such as single arm vanes, cross-
vanes, J-hooks, and root wads.  A sinuous, stable pattern, with riffle-pool bedform was 
constructed.  Cross-vanes, J-hooks, and riffles were installed to provide bank stabilization, 
habitat, and maintain grade control.   
 
Wetland restoration consisted of plugging and filling agricultural ditches and planting vegetation. 
Relocation of the ditched stream, filling of lateral drainage ditches, alteration of grade, and 
breaching the berm along Third Creek were executed to re-establish periodic overbank flooding 
and raising groundwater elevation.  The riparian and wetland areas for the unnamed tributary of 
Third Creek were disked to facilitate plantings.  Native bare root seedlings and herbaceous cover 
were installed to enhance the riparian areas and stabilize streambanks.  Ninety-one acres of 
forested wetland and five acres of emergent wetland were restored. 



OSTWALT AMITY ROAD

TRIPL
ETT ROAD

BE
TH

ES
DA R

OA
D

SH
IL

OH
 R

OA
D

ROWAN ROA D

KNOX FARM
 ROAD

CORNFLOWER ROAD

THIRD CREEK

LITTLE CREEKGR
EA

SY
 CR

EE
K

I -
 L 

CR
EE

K

Shepherds Tree Stream and Wetland Restoration Project
Project Location and Watershed Map

Iredell County, NC

Figure 1
January 2007
Project No: 3060001.05

3,000 0 3,0001,500
Feet

IREDELL

ROWANCATAWBA

DAVIEALEXANDER

LINCOLN

WILKES YADKIN

CABARRUSMECKLENBURGRO
WA

N C
OU

NT
Y

STATESVILLE

IRE
DE

LL
 CO

UN
TY

LEGEND
Project Site
Project Drainage Area
Stream
City Limit
County Boundary



Page I-4  
Project Background 

 

Shepherds Tree Stream and Wetland Restoration  Jordan, Jones and Goulding, Inc. 
Year 2 of 5 Monitoring  March 2007 
Project No. 333 

Table I.  Project Mitigation Structure and Objectives  
 

Shepherds Tree/Project No. 333 
Segment/Reach Mitigation 

Type 
Approach Linear Feet Stationing

(ft) 
Comments 

Perennial Reach R P1 9,900 0+00-
99+00 

Channel restoration, relocation with use of grade 
control and bank protection structures. 

Intermittent Reach R P1 800 0+00-
8+00 

Channel restoration, relocation with use of grade 
control and bank protection structures. 

R - 48.56 acres Piedmont/Mountain 
Bottomland 
Hardwood Forest C - 37.71 acres 

N/A 
Restoration/Enhancement of bottomland hardwood 
communities by breaching channel berms, plugging 

drainage ditches and revegetation 
Piedmont/Mountain 
Swamp Hardwood 
Forest 

R - 5 acres N/A 
Restoration/Enhancement of swamp hardwood 

communities by breaching channel berms, plugging 
drainage ditches and revegetation 

Low Elevation 
Seep P - 4.54 acres N/A Preservation of an existing levee forest 

(R=Restoration, C=Creation, and P=Preservation) 
 
 
Project History and Background 
 
The stream and wetland enhancement/restoration was designed by KCI Associates of North 
Carolina, PA.  Construction activities were completed in 2004.  Monitoring has been conducted 
annually from 2005 to present.  However, stream monitoring was not conducted in 2005.  This 
report serves as the 2nd year of the 5-year monitoring plan for Shepherds Tree Stream and 
Wetland Restoration site.  Tables II and III provide detailed project activity, history and contact 
information for this project.  Table IV provides more in-depth watershed/site background for the 
project.  
 

Table II.  Project Activity and Reporting History 
 

Shepherds Tree/Project No. 333 

Activity or Report Scheduled 
Completion 

Data Collection 
Completed 

Actual Completion or 
Delivery 

Restoration Plan Unknown Unknown June 2001 
Final Design-90% Unknown Unknown Unknown 
Construction Summer 2001 Unknown 2004 
Temporary S&E mix applied to entire 
project area Fall 2001 Fall 2001 Fall 2001 

Permanent seed mix applied to reach  Spring 2002 Spring 2002 Spring 2002 
Mitigation Plan/ As-Built (Year 0 
Monitoring) June 2001 June 2001 June 2001 

Year 1 Monitoring 2005 December 2005 February 2006 
Year 2 Monitoring  2006 September 2006 January 2007 
Year 3 Monitoring 2007 TBD TBD 
Year 4 Monitoring 2008 TBD TBD 
Year 5 Monitoring 2009 TBD TBD 
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Table III.  Project Contacts 
 

Shepherds Tree/Project No. 333 

Designer 

KCI Associates of North Carolina, PA 
Suite 200 Landmark Center I 
4601 Six Forks Rd 
Raleigh, NC 27609 

Contractor’s Name Unknown 
Planting Contractor Unknown 
Seeding Contractor Unknown 

Monitoring Performers 
Jordan, Jones, and Goulding, Inc. 
9101 Southern Pine Blvd., Suite 160 
Charlotte, NC 28273 

Stream Monitoring, POC Dan Rice, 678-333-0457 
Vegetation Monitoring, POC Dan Rice, 678-333-0457 

 
 

Table IV.  Project Background 
 

Shepherds Tree/Project No. 333 
Project County Iredell, North Carolina 
Drainage Area 1.06 sq mi 
Drainage impervious cover estimate ~10% 
Stream Order First 
Physiographic Region Piedmont 
Ecoregion Southern Outer Piedmont 
Rosgen Classification of As-built E5 
Cowardin Classification R2UB34 
Dominant soil types Chewalca, Conagree 
USGS HUC for Project and Reference 03040102 
NCDWQ Sub-basin for Project and Reference 030706 
NCDWQ classification for Project and Reference C 
Any portion of any project segment 303d list? No 
Any portion of any project segment upstream of a 303d listed segment? No 
Reason for 303d listing or stressor? N/A 
% of project easement fenced? 100% 

 
 
Monitoring Plan View 
 
The monitoring plan view map (Figure II) illustrates the location of the longitudinal profile 
stations, cross-section stations, vegetation plots, and photo points.  A total of sixteen cross-
sections were established within the stream and wetland restoration project.  Approximately 
3,300 linear feet of longitudinal profile was monitored.  A total of ten previously established 
vegetation plots and four additional vegetation plots were monitored by JJG in 2006.  Sixteen 
groundwater monitoring gauges and three surface water gauges were previously installed by 
NCDOT and downloaded on a monthly basis.  Photographs were taken upstream and 
downstream at each cross-section and at existing photo points.  Beaver activity within the stream 
and wetland site inhibited the geomorphic assessment in portions of the site.  
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SECTION II 
Project Condition and Monitoring Results 

 

The following vegetation and hydrology monitoring results are from the 2006 (year 2 of 5) 
survey completed in September 2006.  Morphological monitoring results for 2006 (year 2 of 5) 
were completed from September 2006 through January 2007 due to beaver activities.   
 
 
A.  Vegetation Assessment 
 
Approximately 91 acres were planted with various native hardwood tree and shrub species for 
the Shepherds Tree wetland restoration.  Previous monitoring reports indicate that ten 50 ft by 50 
ft monitoring plots were established by NCDOT for this project.  During the 2006 monitoring 
conducted by JJG, there were fourteen vegetative plots identified and monitored.  For the first 
three years of monitoring, the site must meet a success criterion of 320 live stems per acre.  The 
site density must be 290 stems per acre at the end of year 4 and 260 stems per acre at the end of 
year 5.  JJG counted the previously mentioned stems from the 2005 monitoring report as the 
planted stems.  For those species that were not previously mentioned, JJG counted them as 
natural volunteers.  When calculating stem density, natural volunteers increases the overall 
number greatly; therefore, indicating a greater success criterion.   
 
1.  Soil Data 
 
The Shepherds Tree restoration project is situated in the Inner Piedmont of the North Carolina 
Piedmont Physiographic Region.  The soil types mapped within the riparian area adjacent to the 
project resemble those found in alluvial landforms of this physiographic region.  The site has 
been historically disturbed; therefore, it is unlikely that the naturally occurring soils are on site.  
The two dominating soil mapping units that are located within the project are Chewacla (Cw) 
and Conagree (Cy) soils.  These soils are fine loamy alluvial materials that are somewhat poorly 
drained.  Both soils are listed on the Hydric Soils of North Carolina for Iredell County.  Please 
refer to Table V for preliminary soil data for the project area.  Please refer to Figure III for a soil 
map of the project area.     
 
  

Table V.  Preliminary Soil Data 
Shepherds Tree Stream and Wetland Restoration  

Project No:  333 
 

Soil Series Max Depth 
(inches) 

% Clay on 
Surface 

K  
Factor 

T  
Factor 

OM % 

Chewacla (Cw) 60 10-35 0.28 5 1.0-4.0 
Congaree (Cy) 70 10-25 0.37 5 1.0-4.0 
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2.  Vegetative Problem Areas 
 
Overall, the riparian and wetland areas appear to be developing as designed, and there are no 
major problems to report.  There are indicators of surficial wetland hydrology within the wetland 
areas and the previous channel locations.  Some of the observed wetland hydrology is a result of 
the beaver activity, and there are areas of inundation within the wetland areas.  Within the 
vegetation plots, the combined number of recruitment specimens and surviving saplings exceeds 
the survival count from the previous year’s monitoring.  Recruitment species include sweet gum 
(Liquidambar styraciflua), box-elder (Acer negundo), red maple (Acer rubrum), cottonwood 
(Populus deltoides), sycamore (Platanus occidentalis).  Woody species such as black willow 
(Salix nigra) planted along the stream bank are doing gauge providing both shade cover and 
bank stability.  However, in areas of excessive beaver activity, some of these specimens have 
been removed.  The following problems should continue to be monitored. 
 

• As a result of beaver impoundments, isolated portions of wetlands are likely inundated 
for extended periods. 

 
In areas of beaver activity, the black willows planted along the banks have been removed.  Please 
refer to Table VI for noted vegetative problem areas on site. 
 

Table VI.  Vegetative Problem Areas 
Shepherds Tree Stream and Wetland Restoration 

Project No:  333 
 

Problem Area Station Number Suspected Cause Photo Reference 
Loss of Stream Bank 

Vegetation 
2+70  to 3+40 Beaver Activity A1-1 

Loss of Live Stakes Along Restored Reach Beaver Activity A1-2 
Beaver Pond 38+15 to 78+40 Beaver Activity A1-3 

 
 
3.  Vegetative Problem Area Plan View 
 
Please refer to Appendix A2 and B2 for photos of the vegetative problems onsite. 
 
4.  Stem Counts 
 
JJG conducted the vegetation plot monitoring in May 2006.  The previous monitoring report 
states that the following tree and shrub species were planted in the wetland restoration areas:  
Salix nigra (black willow), Fraxinus pennsylvanica (green ash), Liriodendron tulipifera (tulip 
poplar), Plantanus occidentalis (American sycamore), Quercus nigra (water oak), Acer negundo 
(box-elder), Quercus machauxii (swamp chestnut oak), Quercus pagoda (cherrybark oak), 
Quercus phellos (willow oak), and Cephalanthus occidentalis (buttonbush).  There were fourteen 
vegetative plots monitored during 2006.  All plots were 50 ft by 50 ft and were identified by 
yellow NCDOT federal highway easement markers.  The previous monitoring report indicates 
that ten plots were monitored and established by NCDOT. 
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Please refer to Table VIIA for the results of the plot monitoring.  Please refer to Appendix A for 
the summary data table and photographs of the plots monitored.  
 

Table VIIA. 
Stem Counts for Each Species Arranged by Monitoring Plot 

Shepherds Tree Stream and Wetland Restoration  
Project No:  333 

 

Plots Monitored 
2005 and 2006 

Totals for 
Plots 1-10 

Additional Plots 
Monitored 2006 

Totals 
for 

Plots 
1-14 

Planted Species 

1 2 3 4 5 6 7 8 9 10 2005 2006 11 12 13 14 2006 
Salix  
nigra       10 1   11 11   2 4 17 

Fraxinus 
pennsylvanica 2  4 15 3 3 4  10 10 51 51 17 11 20 8 107 

Liriodendron 
tulipifera 1  1 12       14 14     14 

Platanus 
occidentalis   9   2 1 10 6  28 28 4 17 20 20 89 

Quercus  
nigra 1   2  2     5 5    3 8 

Acer  
negundo   1   4   2  7 7 7 11 15  40 

Quercus  
machauxii  2 4 1  2   4  13 13 3 15  4 35 

Quercus  
pagoda 12  3 2 4 8  3 4 2 38 38  4 10 4 56 

Quercus  
phellos 2 3    1     7 7 2  7 7 23 

Cephalanthus 
occidentalis 4 2 1 1 3  1 1   12 12 1   2 15 

Total Planted 
Stems Per Plot 22 7 23 33 10 22 16 15 26 12 186 186 34 58 74 52 404 

Percent (%) Survival 100   
Average Number 
of Stems per Plot 
2005 

19 

Average Number 
of Stems Per Plot 
2006 

29 

Live Stem 
Density Per Acre 
2005 

324 

Live Stem 
Density Per Acre 
2006 

580 
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Table VIIB. 
Stem Counts for Volunteer Species Arranged by Monitoring Plot 

Shepherds Tree Stream and Wetland Restoration  
Project No:  333 

 
        Monitoring Plots             
1 2 3 4 5 6 7 8 9 10 11* 12* 13* 14*

  
Volunteer Species 

                              
SN (black willow)   5   7 2 14   7 4 2         
FP (green ash) 5 6 4 8 3 13   12   15         
LT (tulip poplar) 1     3                     

PO (American sycamore)   8 2     1     15 10         
QN (water oak) 4   3             2         
AN (box elder)     2   2   10     20         

QM (swamp chestnut oak) 3 8 2 5     15     15         
QP (cherrybark oak) 2     5       2             

QP (willow oak) 8 3                         
CO (button bush)         5         5         
NS (black gum) 3   3       9     4 2 1     
BN (river birch)   17           1   2   10   2 
AS (tag alder)                         10 1 

LS (sweet gum)                   8         
AR (red maple) 13 30 2 20 11 6 7   6   8   20 20 

Total Volunteer Stems Per Plot 2006 39 77 18 48 23 34 41 22 25 83 10 11 30 23 
* All species in these additional plots monitored were counted as planted. 
 
There is an average of 29 stems per monitoring plot.  This number includes the four additional 
monitoring plots that were counted by JJG in May 2006.  The overall stem density per acre 
resulted in approximately 580 stems.  
 
5.  Vegetative Monitoring Plot Photographs   
 
Please refer to Appendix A3 for photographs of each vegetation plot. 
 
B.  Stream Assessment 
 
Stream dimension, pattern, profile and substrate were evaluated within 10,700 linear feet of the 
stream and wetland restoration site.  The stream assessment included walking the entire stream 
reach and monitoring 3,300 linear feet of longitudinal profile and sixteen cross-sections.  Please 
refer to Table VIII, IX, and X for the stability assessments and the as-built morphology and 
hydraulic summary, Table XI for monitoring years 2005-2006 morphology and hydraulic 
summary, and Appendix B for the problem area plan view map, stability assessment, stream 
photographs and raw data. 
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1.  Problem Areas Plan View (Stream) 
  
Please refer to Appendix B1 for the problem areas plan view map. 
 
 
2.  Problem Areas Table Summary 
 
Table VIII below provides categorical feature issues by station, the suspected cause and denotes 
a representative photo of the condition, which is located in Appendix B2.  The tables below are 
split into two separate assessments, April 2006 and January 2007, due to the attempts by USDA 
to trap and remove the beaver population and their dams.   
 
 

Table VIII.  Stream Problem Areas 
(Please refer to Appendix B2 for photos) 

 
Shepherds Tree/Project No. 333  

April 2006 Assessment 
Feature Issue Station Numbers Suspected Cause Photo ID 

02+70 - 03+40 Inadequate bank cover- RB 
Bank erosion - moderate 

04+20 - 04+60 Inadequate bank cover - RB 
B2.1 

01+30 - 01+65 Insufficient channel capacity - TOB LB 

06+80 - 07+50 Formed inner berm - insufficient channel capacity -  
Both banks  

20+20 - 20+80 Bank slump from TOB due to insufficient channel 
capacity - channel now over widened -  Both banks  

Bank slump 

21+80 - 22+50 Bank slump from TOB due to insufficient channel 
capacity - channel now over widened -  Both banks  

B2.2 

Beaver dam 57+10 Beaver  B2.3, B2.10, 
B2.11 

31+15 - 33+75 Beaver - channel inundated as it flows into beaver pond 
36+90 - 38+80 Beaver pond 
40+05 - 45+75 Beaver pond - channel inundated  
65+60 - 67+50 Beaver pond - channel inundated  
71+80 - 75+00 Beaver pond 
76+60 - 78+40 Beaver pond 

Beaver impoundment 

4+10 - 8+00        
(side tributary) 

Beaver pond - channel inundated as it flows into beaver 
pond 

B2.4, B2.8, 
B2.9, B2.12, 

B2.13 
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10+60 - 11+00 Cattail (Typha latifolia) fills channel, channel over 
widened due to downstream beaver ponds 

13+60 - 13+80 Cattail  fills channel, channel over widened due to 
downstream beaver ponds 

14+25 - 14+75 Cattail  fills channel, channel over widened due to 
downstream beaver ponds 

18+05 - 18+70 Cattail  fills channel, channel over widened due to 
downstream beaver ponds 

21+80 - 22+50 Cattail  fills channel, channel over widened due to bank 
slump and downstream beaver ponds 

62+20 - 62+40 Cattail  fills channel, channel over widened due to 
downstream beaver ponds 

In-stream wetland vegetation 

64+30 - 64+90 Cattail  fills channel, channel over widened due to 
downstream beaver ponds 

B2.5 

03+60 - 04+10 Mid-channel bar due to bank slump - RB  
Mid-channel bar 

05+50 - 05+60 Mid-channel bar due to bank slump  - RB  
B2.6 

86+00 - 86+40 Dead willow stakes and vegetation due to inadequate 
hydrology, coir matting exposed  - Both banks 

Vegetative cover - poor 
96+80 - 97+10 Dead willow stakes and vegetation due to inadequate 

hydrology, coir matting exposed  - RB 

B2.7 

 
 

Shepherds Tree/Project No. 333 
January 2007 Assessment 

Feature Issue Station Numbers Suspected Cause Photo ID 
29+00 Beaver 
46+00 Beaver Beaver dam 
55+00 Beaver 

 
B2.8 

New Beaver Chews 8+00 Vegetation with fresh beaver chew markings and skat 
markings B2.9 

8+50 - 11+25 Beaver - channel inundated:  Not out of banks 
12+00 – 16+50 Beaver  - channel inundated:  Not out of banks 
25+00 – 35+00 Beaver  - channel inundated:  Not out of banks 
35+00 – 46+00 Beaver  - water ponding:  Out of banks 
47+00 – 51+50 Beaver  - channel inundated:  Not out of banks 

Beaver impoundment 

51+50 -55+00 Beaver  - water ponding:  Out of banks 

B2.10 

 
 
3.  Numbered Issues Photo Section 
 
Please refer to Appendix B2 for problem area plan view photos. 
 
 
4.  Fixed Photo Station Photos 
 
Please refer to Appendix B3 for photo station photos.   
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5.  Stability Assessment 
 
Beaver activity has resulted in several impoundments along the stream which have affected the 
flow and flooding dynamics of the channel.  A general overview is provided below from the 
initial stability assessment conducted in April 2006. 
 

• As a result of beaver activity, there are several large impoundments along the stream.  In 
these areas, the top of bank and most structures are inundated.  The channel width is 
slightly wider than designed, and velocity and associated flow dynamics are much less 
than designed.  Many of the planted willows have been removed, and herbaceous 
vegetation is minimal.   

• Between these impoundments, the channel is typically inundated to the bankfull level, 
and flow velocities are reduced.  Emergent wetland vegetation such as broad-leaved 
cattail (Typha latifolia) has begun to colonize shallower portions of the channel. 

• In the upper portions of the channel (upstream of Station 25+00), there are some areas in 
which the bank has collapsed forming a bankfull bench within the channel.  These areas 
appeared relatively stable, but the channel dimensions have likely changed from the 
designed cross-section. Typically, the slumped bank has formed a bench-type feature 
within the channel, and black willow (Salix nigra) is filling in these bench areas.  The 
black willow was probably initially staked on the bank that has now slumped.  In some 
areas, mid-channel bars are developing possibly as result of upstream bank slumping. 

• Within the most downstream 2,000 feet of the channel, the channel appears to be slightly 
incised and less connected to its floodplain than upstream.  Beaver activity is occurring 
within this area, but appears minimal compared to upstream activity. 

 
Table IX.  Categorical Stream Feature Visual Stability Assessment 

Shepherds Tree/Project No. 333, Upper Reach (1a) 
Feature As-Built  MY1 (2005) MY2 (2006) 

A.  Riffles - - 0%* 
B.  Pools - - 0%* 
C.  Thalweg - - * 
D.  Meanders - - 100% 
E.  Bed General - - 50% 
F.  Vanes/J Hooks, etc - - 0%* 
G.  Wads and Boulders - - 0%* 
H.  Bank Performance - - 98.25% 

 
Shepherds Tree/Project No. 333, Lower Reach (1b) 

Feature As-Built  MY1 (2005) MY2 (2006) 
A.  Riffles - - 0% 
B.  Pools - - 90.28% 
C.  Thalweg - - * 
D.  Meanders - - 100% 
E.  Bed General - - 50% 
F.  Vanes/J Hooks, etc - - 100% 
G.  Wads and Boulders - - 100%* 
H.  Bank Performance - - 100% 

(Cells noted with a (*), features impacted by beaver activity; heavy sedimentation and backwater observed and cells 
noted with a (-), data was not collected in previous monitoring years)
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Overall, the stream restoration components of the project look stable; however, the beaver dams 
along the stream have resulted in channel inundation upstream of the beaver activity and low 
flow conditions downstream of the beaver activity.  The following results are from the stream 
monitoring assessments conducted from September 2006 through January 2007.   

 
This report serves as the initial stream assessment for the Shepherds Tree stream and wetland 
restoration site.  According to the Year 1 Monitoring Report prepared by Soil and Environmental 
Consultants, a stream assessment was not performed in the first monitoring year, nor was an as-
built survey completed after construction.  Since these surveys were not performed, the 
longitudinal profile and cross-section locations were established by JJG, with North Carolina 
Ecosystem Enhancement Program (NCEEP) approval.  Fifteen cross-sections (7 riffle and 8 
pool) were surveyed within the main reach of Shepherds Tree, and one riffle was surveyed on the 
tributary.  However, due to the beaver activity, which resulted in site inundation in certain areas, 
several cross-section locations needed to be re-located.  All cross-sectional data collected and 
analyzed was compared to the proposed cross-sections from the design plans provided by 
NCEEP.   
 
The proposed and existing cross-section dimensions appear similar, although the existing values 
are slightly higher.  The cross-sections evaluated on the stream that were not within the 
longitudinal profile appeared to show the greatest differences in bankfull widths.  This may be 
due to the fact that these areas were inundated for a long period of time from beaver activity.  On 
average, the existing bankfull width was 10.8 ft and the proposed was 10.2 ft.  The cross-
sectional area is 19.4 ft2 compared to the design value of 18.7 ft2,  and the mean bankfull depth is 
1.94 ft compared to the proposed 1.85 ft.  The existing bankfull widths and depths lead to an 
average width/depth ratio of 6.1 which is characteristic of the proposed Rosgen E-type channel.  
Overall, the present stream dimension conditions in Shepherds Tree appear to be stable.  
However, the lack of riparian vegetation in some areas could eventually lead to severe bank 
erosion and create a stream system that is over-widened and unstable.   
 
Two separate longitudinal profiles reaches were surveyed on Shepherds Tree for a total of 3,300 
linear feet.  The upstream reach (Longitudinal Profile 1a) has been negatively impacted by 
beaver activity, and the desired riffle and pool streambed features are not present.  Backwater 
and extensive sediment deposition in the upper reach has resulted from beaver dams, creating a 
long continuous run bed feature with silty substrate in most of the reach surveyed.  The average 
water surface slope and the average bankfull slope are similar for the upper reach, 0.0021 ft/ft 
and 0.0024 ft/ft respectively.  The downstream reach (Longitudinal Profile 1b) illustrates more 
definable bed features than the upstream reach, but it has also been altered by the impoundments 
and does not resemble what would be expected in a stable E-type stream.  The average water 
surface slope and the average bankfull slope were the same for lower reach, 0.0024 ft/ft.  The 
existing slopes for upper and lower reach could not be compared to the proposed design slopes 
due to the lack of clarity in the mitigation report for proposed water slope ranges (0.0015-0.0017 
ft/ft and 0.004ft/ft).  Stabilization structures installed in the upper reach have been buried by 
backwater and sediment.  Several structures in the downstream reach are also buried by 
backwater and sediment, but a few were able to be surveyed. 
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Beaver activity along the stream and wetland site has altered a large portion of the mitigation 
site.  The site appears relatively stable but the characteristics are likely not what were proposed.  
The majority of project dimension and pattern reflect the proposed designed drawings.  Due to 
the beaver activity and variability of the site conditions, JJG is unable to assess the overall 
stream stability.  Please refer to Table VIII, IX, X, and Appendix B for detailed stream 
assessment problem area results.  
 
6.  Quantitative Measures Tables 
 
Table XI displays morphological summary data from all monitoring years.  Raw survey data can 
be found in Appendix B.  
 
C.  Wetland Assessment 
Eighteen groundwater monitoring gauges, one rain gauge, and three surface flow gauges are 
located on site.    The gauges are calibrated to collect depth to groundwater levels relative to the 
ground surface each day.  The gauges are downloaded each month and exported to Microsoft 
Excel for review.  The overall goal of the monitoring gauges is to collect data that verifies the 
soil saturation period during the growing season. 

Success criterion for the wetland restoration requires that areas be inundated or saturated within 
12” of the ground surface for approximately two weeks (15 days) during the growing season 
(April 14 to October 24) of Iredell County, North Carolina. 

 

1.  Problem Areas Plan View (Wetland)  
The stability of the wetland areas was reviewed monthly during the gauge monitoring.  Due to 
beaver activity, the overall stability of the wetland and stream restoration project is fair.  A 
technical memo dated August 25, 2006 was submitted to Mr. Greg Melia (NCEEP) regarding the 
beaver activity and the drastic change in groundwater levels monitored.  Previous monitoring 
reports indicate that eight gauges (2, 3, 5, 6, 7, 13, 15, 16) did not meet the hydrology threshold 
for wetland success; however, six of these gauges (3, 6, 7, 13, 15, and 16) all met the threshold 
for the 2006 monitoring period.  This is likely due to the beaver activity throughout the site.  An 
attempt to trap and remove the beavers on site was performed in order to return the site to its 
natural hydrologic regime.  At this time, some areas have drained, while other areas have become 
more saturated.  New beaver activity was observed January 12, 2006 during field monitoring.  
These areas were not previously altered by the beaver activity.   

The four surface gauges on Shepherds Tree were inundated for the majority of the 2006 
monitoring year due to beaver activity.  Surface Gauges 2 and 3 were inundated and in accessible 
for the beginning of the monitoring year.  Surface Gauge 1 and Gauge 9 (which acts as a surface 
gauge) reflect data in areas that were not inundated.  For Surface Gauge 1, the gauge is below the 
area of most of the beaver activity, so water levels are relatively low.  Surface gauge 4 (Gauge 9) 
is located in an area that exhibited a lot of variability due to beaver activity.   Please refer to 
Appendix C for the data and plots from the gauges. 
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2.  Wetland Criteria Attainment 
Sixteen of the eighteen groundwater gauges on site achieved wetland success criteria of 
saturation for 15 days during the growing season.  Gauge 2 and 5 did not meet the success 
criteria.  Gauge 5 is situated in an upland area that has not presented indicators of soil saturation 
or surface inundation throughout the monitoring period.  Gauge 2 is situated within an area that 
has presented indicators of soil saturation; however, none of the data indicates that groundwater 
levels were within 12-inches of the ground surface, so the gauge may be malfunctioning.  The 
overall success of the groundwater gauges in 2006 considerably improved from the previous 
2005 monitoring report.  In 2005, only 8 of 16 reported gauges met the success criteria.  At this 
time, some areas have drained, while other areas have become more saturated.  Please refer to 
Table XII for a summary of wetland attainment for the restoration project.   Please refer to 
Appendix C for the data and charts illustrating the water levels. 
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Table XII.  Wetland Criteria Attainment 

Shepherds Tree Stream and Wetland Restoration  

Project No:  333 

Gauge ID Hydrology 
Threshold Met 

(Y/N) 

Vegetation Plot ID Vegetation Survival 
Threshold Met 

(Y/N) 

Gauge 1 Y Plot 1 Y 

Gauge 2 N Plot 2 Y 

Gauge 3 Y Plot 3 Y 

Gauge 4 Y Plot 4 Y 

Gauge 5 N Plot 5 Y 

Gauge 6 Y Plot 6 Y 

Gauge 7 Y Plot 7 Y 

Gauge 8 Y Plot 8 Y 

Gauge 10 Y Plot 9 Y 

Gauge 11 Y Plot 10 Y 

Gauge 12 Y Plot 11 Y 

Gauge 13 Y Plot 12 Y 

Gauge 14 Y Plot 13 Y 

Gauge 15 Y Plot 14 Y 

Gauge 16 Y 

Gauge 17 Y 

Gauge 18 Y 

2/18 gauges did not meet success criteria 

 

All Vegetation plots met survival threshold 

 
7.  Hydrologic Criteria 
 
Verification of bankfull events are unkown for the 2006 monitoring year.  This is due to inundation of 
surface gauges and stream throughout the reach.  Evidence of overbank conditions were observed, 
however; it is unknown whether high water marks were a result of bankfull events or beaver activity. 
 

 
D.  Macroinvertebrate Assessment 
 
Macroinvertebrate sampling was not conducted for the 2006 monitoring year due to inundation 
from beaver activity on the Shepherds Tree site.  Removal of beaver dams did not occur until 
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Winter 2006, so sampling was not conducted in 2006.  Winter 2006 sampling would not be 
comparable to Spring 2007.  NCEEP was contacted to discuss 2007 sampling. 
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SECTION III 
Methodology 

 

Methodology 
 
Methods employed for the Shepherds Tree stream and wetland restoration project were a 
combination of those established by standard regulatory guidance and procedures documents 
(see below),  the Shepherds Tree mitigation plan (state project no. 6.769001t) submitted by the 
NCDOT and the Soil and Environmental Consultants monitoring reports. 
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APPENDIX A 

Vegetation Raw Data* 

1. Vegetation Survey Data Tables 

2. Vegetation Problem Area Photos 

3. Problem Monitoring Plot Photos 

*Raw data tables have been provided electronically.
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APPENDIX B 

Geomorphic and Stream Stability Data* 

1. Problem Area Plan View 

2. Representative Stream Problem Area Photos 

3. Stream Photo Station Photos 

4. Qualitative Visual Stability Assessment 

5. Cross-section Plots and Raw Data Tables 

6. Longitudinal Plots and Raw Data Tables 

7. Pebble Count Plots and Raw Data Tables 

*Raw data tables have been provided electronically.
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Appendix C 

(Click here) 



Shepherds Tree Stream and Wetland Restoration Project Jordan, Jones and Goulding, Inc. 

Year 2 of 5 Monitoring  Project No. 333 

January 2007

APPENDIX C 

Wetland Raw Data* 

1. Data Tables for Hydrological Data 

2. Precipitation – Water Level Plots for Well 

*Raw data tables have been provided electronically. 
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